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9 STOR AGE OF SE ALED SOURCES

I CONT AINE R AND OR DEVICE IN WHICH E ACH SE ALED N AME OF M ANUF ACTURER MODEL NUMBER
N SOURCE WILL BE STORED OR USED.

No. A. B C
_; _ _ _ __ _ -
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10 R ADI ATION DETECTION INSTRUMENTS
TYPE j M ANUF ACTU R E R'S ' MODEL N UMBE R | R ADI A TION SENSITIVITY

I OF ' NAME NUMBER AV AIL ABLE | DETECTED RANGE
N INSTRUMENT | larohe bara (m e roen tgens: hour

gamma nourron) or coun tsiminu re >
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11. CAllBR ATION OF INSTRUMENTS LISTED IN ITEM 10
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A B c

h(1) FILM B ADGE 3earle ADB1 tic kMONTHLY7
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13. F ACILITIES AND EQUIPMENT (Check were appropriate and attach annotated sketch (es) and description (s).

Da L ABOR ATOR Y F ACILITIES. PL ANT F ACILITIE S. FUME HOCOS (Include farrar,on. rf env/.ETC

D b. STOR AGE F ACILITIES CONTAINE RS. SPECI AL SHIE LDING /faed and or remocrarv) ETC See Sheet M13
Cc REMOTE H ANDLING TOOLS OR eOUIPMENT, ETC

Cd RESPIR ATORY PROTECTIVE EQUfPMENT. ETC

14. WASTE DISPOSAL
a NAME OF COMVE RCI AL WASTE DISPOSAL SE RVICE EMPLOYED

Nuclenr En-ineering Corporation
b IF COMMERC AL WASTE DISPOSAL SERVICE IS NOT EMPLOYED SUBMlT A DETAILED DESCRIPT;ON OF METHODS WHICH WILL

BE USED FOR DISPOS!NG OF R ADIOACTIVE W ASTES AND ESTIM ATES OF THE TYPE AND AMOUNT OF ACTIVITY INVOLVED IF
THE APPLIC ATiON IS FOR SE ALED SOURCES AND DEVICES AND THE Y W;LL BE RETU ANE D TO THE MANUF ACTURER.SO STATE.

See sheet #11
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INFORMATION REQUIRED FOR ITEMS 15.16 AND 17

Describe ir. detail the inf or mation required for items 15.16 and 17. Begin each item on a
separate page and key to the application as follows

15. R AD! ATION PROTECTION PROGR AM. Describe the radiation protection program as appropriate for
the material to be used including the duties and responsibilities of the Radiation Protection Officer,
cont rol measur es, bioassay procedures (if needed/. day today general safety instruction to be followed,
etc if the apphcation is for sealed source's also submit leak testing procedures, or if leak testing will be
performed using a leak test kit, specif y manufacturer and model number of the leak test kit.

16. FORM AL TR AiNING IN R ADI ATION SAFETY. Attach a resume for each indmdual named m
items 6 and ? Descr'be ind:vedual's f ormal training in the following areas where applicable. Include
the name of person or inst it u t ion providing the training, duration of training, when training was
received, etc

a. Principles and practices of radiation pr ot ectio n.

b. R ad.oact m t , measu r emen t sta nda rdizat ion and monitoring
techniques and instruments.

c. Mathematics and calcu!ations basic to the use and measurement of
radioact mt v

d B ;ological effects of radiation

17. E X PE RIE NCE Attach a resume for each ind mdual named in items 6 and 7. Describe indmdual's
won e x pe r ,en ce wit h r ad ia t io n . nelud.ng where experience was obtained Work experience or on-
the tob training shouid be commensurate with the proposed use. Include list of radioisotopes and

ma n mum a ct i v it y o' each used

18. CERTIFICATE
( Th is < rem must be comptered by apolocant)

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

The aco~can and any o t t ra, e s e c uri ng this arr,1, care on behalf of she soplocant named on trem 2,o

cm % rhar th<s soovcarron is prepared on co n f or mity w r rh To rte 10. Code of Federal Regulatoons.
Pa ~ .30 and ther an info rmar on conta.ned here,n, oncludong any supotements attaded hereto, os true
and cwrect to the best or our k nowledge and betref

W A R N IN G.-18 U S C . Sect ion 1001. A ct or J un e 25.1948 62 Stat 749 makes et a crammal off ense to make a willf ully f alse statement or
representation to anv depart ment o< agency of the Un. tad Stat es as to any matter wrthin its iurisdiction,

a L it E NSE FEE REOuiRED !b CE R TI F Y ING' 6/F ICI AL 2Sipnature) /
ISee Secroon 170.31 10 CFR 170
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Application to Renew License 22-07944-01 Sheet #8

Column A Column B Column C Column D

1. Cobalt-60 Any 0.003 mil 11 curies

2. Carbon-14 Any 1 millicurie

3. Calcium-45 Any 0.025 mil 11 curies

4. Iodine-131 Any 1 millicurie i

5. Phosphorus-32 Any 1 mil 11 curie

6. Phosphorus-33 Any 0.100 millicurie

7. Sulfur-35 Any 0.200 mil 11 curies

8. Iron-59 Any 1 mil 11 curie

9. Hydrogen-3 Any 1 millicurie

10. Chranitsa 51 Any 1 millicurie

11. Iodine-125 Any 1 millicurie

12. Hydrogen-3 NEN Atom Light 3000 mil 11 curies
Model NEI-1

13. Cobalt-60 Civil Defense 1 set, 30 millieuries

Model DCPA V-784 g;_ total

DCPA V-786 Sealed
Source set. ,

,

J
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Application to Renev License 22- 7/9/,4-G Sheet # 10

Column A Column B Column C Column D Column E Column F

1. Scaler Nuclear 181 B 1 Alpa-beta 1 - 105 ep,
Chicago gamma-

5- 2. Scaler Nuclear 151 A 2 Alpha-beta 1 - 10 cp,
Chicago gamma

5.3. Scaler Nuclear 8775 1 Alpha-beta 1 - 10 cp,
Chicago gamma

54. Radiation Nuclear 1810 1 ganana 1-10 cpn
Analyzer Chicago

55. Analyzer Nuclear 8725 1 gamma 1 - 10 eg,
scaler Chicago

56.. Well scin- Nuclear DS 2027 1 gamma 1 - 10 eg,
tillation Chicago
detector

7. Scaler- RCL 20324 1 alpha-beta 1 - 105 ep,
ratemeter gamma
with audio

8 Liquid Becicnan IS-100 1 beta 1 - 10 cpn
Scintillation
Counter

9. Neutron Texas 2673 1 neutrons 5 - 25000 N/an /see
Survey meter Nuclear

010. Scintillation Packard 5210 1 gamma 1 - 10 cpn
Spect.

11 Electroscope Bendix 3 alpha 0.01 - 60 Milliroentgens
beta per hour
gamma

512. Cutie Pie Baird 04416 1 alpha 1 - 10 Milliroentgens
Survey Atomic beta per hour.
meter gasuna

3815.7
|

|

_ . . _ _ _ _ _ _ . - _ - - - - _ _ _ . - _ _ - - . -
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Application to Renew License 22-(77944-01. Sheet # 11

Items 1 through 7 Not calibrated

Item 8 Calibrated with Beclean tritiated toluene
in cocktail - sample provided with
instrument. Also, series of quench jstandards made up with tritiated toluene

,

of known Daf. This calibration done
at least once a year. '

Item 9. Checked with 1 curie plutonium-beryllium source

Item 10 Not calibrated. Cs-137 source used to set
the .661 Mev photopeak

Item 11 Calibrated with NEC 0.1 microcurie alpha source
(Pe-210) dated 7//2 and corrected for elapsed time.,
Calibration performed semi-annually

Item 12 Not calibrated by us.

.
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Application to Renew License 22-07944-01 Sheet #13

13. a The nuclear science facilities are located in Sattgast Hall, the science

building,on the campus of Bemidji State University. There are two rooms connected

co that there is no need to go into a hallway to get from one room to the other.

Ona of these rooms, the counting room, is 16 I 16 feet. This rom houses most of the

instruments. The other room, the wet lab, is 20 X 26 feet. It contains four fume hoods

and a stainless-steel covered laboratory table that will accomodate eight student

stations.

13. b Radioisotopes are stored in a metal locker just inside the wet lab door.

Ganuna emitters are surrounded by lead bricks and stored in the bottom of this

locker. The sealed cobalt-60 civil defense slugs are stored under a stairway

at the end of a tunnel. This stairway is seldom used. This storage area

is kept locked. Some surplus physics equipnent is also stored in this area.

2

4

4
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Application to Renew License 22-07944-01 Sheet #14

Waste disposal

Cobalt-CO. This isotope is used as an unsealed source for ion exchange
separation of cobalt and nickel, an experiment done by students
in nuclear science class and demonstrated to the first-year chemistry
class. . Approximately 0.1 microcuries are used per year. 'Ihe waste

is; stored, chen shipped to Nuclear Engineering. Corp. for disposal.

Carbon-14. One use of this isotope is in classroom use of carbon dioxide in
photosynthesis studies. It is used under a hood, and about 50
microcuries of carbon dioxide is discharged through the hood into the
atmosphere per experiment. A maximum of 100 microcuries -is discharged
any one day and not over 300 microcuries per year. The carbon-14
that is fixed in the plant leaves is stored, then shipped to
Nuclear Engineering Corp. for disposal.

Carbon-14 attached to IHA and RNA precursor compounds as well as
! to other biological molecules is stored until shipped to Nuclear

Engineering for disposal. Contaminated animal carcasses and other

| biological materials are stored frozen until shipped to Nuclear

| Engineering Corp.

!

Some carbon-14 toluene is used to familiarize students with the operation
'

of the liquid scintillation counter. Iass than one microcurie is
used per year. The cocktail containing the carbon-14 is allowed
to evaporate under a hood.

Liquid scintillation cocktail containing C-14 is allowed to evaporate
down in the hood and remaining liquid shipped by approved liquid
container to Nuclear Engineering Corporation. Contaminated scintilla-
tion vials are shipped separately as solid waste.

Tritium The tritium in tritiated toluene is allowed to evaporate ander a
hood. The evaporation is accomplished by pouring the cocktail from
the liquid scintillation counting vials into a large beaker. and
allowing this beaker to remain there until the solvent has evaporated.
About 1 microcurie per year will be disposed of in this manner.

The tritium and tritium-contaminated biological material used for
cell cycle determinations is stored frozen until shipped to Nuclear
Engineering Corporation for disposal.

.
,

| Imad-210/ bismuth 210/ polonium 210. Thia solution will be used to " milk" the j
polonium-210 into a silver disk to make an alpha source. The
solution is also used to make long-lived beta sources by evaporating
the solution on planchets. The solution and sources will not be
disposed.

Iodine-125. Iodine-125 is used for thyroid in vitro ' assay. and for radioimmunoassay.
Waste is stored until shipped to Nuclear Engineering for disposal. ,

|

Short-lived isotopes. The remaining unsealed sources have half-lives short.
enough that storage until they decay to about three times background
,is practical. At that time they are disposed of in the sanitary sewer.

.

, y _ _ . , _ , _ . , . ~ _ . .- . . - . _
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=. Application to Rene9 License 22-cr/9/.4-01 Sheet 15

The Radiation Protedtion Procram

Gamma emitters as unsealed sources.

C:balt-60 003 millicuries total energy 2.5 Mev 045 mr/hr at 1 ft. '

Iodine-1311 millicurie total energy .633 Mev 3.798mr/hrat1ft.

Iron-59 1 millieurie total energy 1.29 Mev 7.74 mr/hrat1ft.

Chrcuium 51 1 mil 11 curie total energy .32 Mev 1.92 mr/hr at 1 ft.

Iodine-125 1 millieurie total energy .035 Mev 21 mr/hrat1ft.

TOTAL 13. 713 mr/hrat1ft.
Tha dose rate approximated above was obtained by the relation

mr/hrat1ft_~ 6 I Energy in Mev I millicuries of sample

Lec.d shielding of these gamma emitters of 2 inches (about three half-value

thicknesses) decreases the radiation to about 1.7 mr per hour at one ft.

Restricted Area

A person standing sir feet away from the storage position would receive

cbout.05ndr. A person would be in that position no more than six

hours per week and would receive about 3.6 mr per quarter.

Unrestricted Area

A person in the corridor on the other side of a wall, about 2 ft

ougy,wouldreceiveabout.4mr/hr. It is highly unlikely a person would be there

more than fifty hours per quarter. He would receive 20 millirems per quarter.

Tha closest faculty desk in an unrestricted area is 24 feet away. At about

1000 hours per quarter, this faculty member would receive 3 millirems per quarter..
.

BETA EMISSION IS EFFECTIVELY ABSORBED BY THE METAL IOCKER AND IS NOT CONSIDERED

IN THESE CAICULATIONS.

|
T l

!
j
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Application to Renew License 22-07 M -01 Sheet #15 page 2.

Tha sealed cobalt-60 civil defense slugs.

These slugs will not be opened. Each slug has a tag at least one inch square,

cttached, bearing a conventional radiation symbol. Civil defense authorities

r:gularly leak-test these' slugs at six month intervals. The leak test records

era kept by Mr. Wesley Winter. These slugs are stored in the conventional civil

dIfense lead pig, in a closet under some seldom used stairs. The door of this

cr:a is locked and posted with a radiation symbol. This area is ideal for storing

thIse slugs. The closest classroom is 120 ft, distant. This is a ground-floor

elenet. There is no person spending any appreciable length of time closer thgn

75 ft. from these slugs.

Tha sealed tritium source.

The New England Nuclear Atom Light is stored in the metal locker along

with the unsealed sources. Dr. Alice Lindgren supervises the use of this lamp and is

rasponsible for its return to the locker.

R2 cords

Whan an unsealed source arrives, the packing material is monitored using

a thin vindow GM tube and an RCL scaler ratemeter with audio. If the activity is

not over three times background, the packing material is moistened and the containers

viped with the material and the activity checked again. Any container showing evidence

of aurface contamination vill be stored in a small beaker in the locker, properly

labeled, as a-sample with surface contamination.

Each source is given a number, and a record book, one page for each number,

is kept in the locker. The complete history of every sample is recorded, including

how it is used, and the nethod and date of disposal of the waste.

Work areas are monitored periodically with an RCL scaler with audio fitted with

a thin-windov GM tube. Records, of counts, duration, and date are posted in each room.

3,915.'1
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Application to Renew License 22-07944-01 Sheet #15 page 3

Laboratory rules

Students and faculty handling unsealed sources are required to wear gloves

and to monitor their hands and shoes before leaving the laboratory. All pipetting

is done with safety pipettors. All laboratory work is done in large plastic or

stainless steel trays. Contaminated glassware is labeled radioactive until it

has been decontaminated with Isoclean (Isolabs Inc.) . Glassware that has been

contaminated is not removed from the isotopes laboratory. No eating or drinking

or smoking is permitted in the lab. The person who is likely to receive the most

radiation wears the one film badge available. Our level of radiation is so low

. that we are not required to provide personnel monitoring for everyone. Last year,

the radiation report on the film badge was zero for every month.

Radiation Protection Officer

This person has the responsibility to determine that the laboratory is

monitored, that the records of monitoring are properly kept, and that records

of receipt and disposal of isotopes are kept. This person is responsible for

enforcing the laboratory rules given above.

I

;
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Application' to Renew License 22-07944-01 Sheet #16

Alice L. Lindgren' Radiation Protection Officer

Training:

E. A. . Augsberg College 1958 Major, Biology.

M.S. University of Minnesota 1961 Major, Cell Biology

Ph.D. University of Iowa 1970 Major, Radiation Biology

!

Courses:

Introductory Radiation Biology. '4 sem hrs. U. of Iowa 1965

Physics of Radiobiology I,II 8 sem hrs. 1967-68"

Mansnallan Radiobiology 4'sem hrs. 1969"
g

Cellular Radiobiology 4 sem hrs. 1968"

Radioisotopes in Biological Res.4 sem hrs. 1967"

Research in Radiobiology '12 sem hrs. 1969-70"

'Ivo-day workshop at Argonne on Scintillation Counting 1972 ,

Experience

Eight years teaching radioisotopes at Bemidji State University
i

one year teaching introductory radiation biology at University of Iowa
.

Continuing reasearch at tha University of Iowa Radiation Research
Laboratory periodically since 1970.

,

b

e

k

::

s
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Application to Renew License 22 -07944-01 Sheet #16 page 2

M iam G. Britton
Trainings

B.S. Millikin Univ. 1943 Major Chemistry

M.S. Univ, of Illinois 1947 Major Inorganic Chenistry

Ph.D. Univ, of Colorado 1956 Major Physical Chemistry

NSF Summer' Institute for College Chenistry Teachers
Univ. of North Carolina 1959

AEC/hSF Sumer Institute for College Chemistry and Physics Teachers
Oak Ridge Institute of Nuclear Studies 6 weeks 1960 $

Courses

Radiochemistry lecture Univ. Colorado 3 sem hrs. 1950

Tracer Techniques Iob, Univ. Colorado- 1 sem hrs. 1950

Six weeks summer in6titute at Oak Ridge Institute of Nuclear Studies.

Generally microcurie levels of tracers were handled.

A rad cell containing 100 curies of cobalt-60 was handled.

Also, amples irrsdiated in a graphite pile were handled

using remote handling equipnent. 1960

Workshop on Nuclear Power at Argonne (two-day) 1973

Workshop on Scintillation Counting at Argonne (two-day) 1972

Experience

Inaugurated the nuclear science program at Bemidji State Univ. in 1960

Taught at least one course per year in radioisotope techniques since that time.

Director of six AEC VSF sponsored summer institutes in Nuclear Science and

Radioisotope Technique) for High School Teachers of Chemistry and Physics 1963-68

3.915:1
.. J
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Application to Renew License 22-(T/944-01 Sheet #16 page 3.-

Weslev V. Winter.

Trainings

B.S. St. Cloud State University 1940 Major physics

M.S. Univ, of Wisconsin 1943 Major, physics

Graduate study Univ. of Wisconsin intermittently 1949-56

NSF/AEC Summer Institute on Radiation in the Physical Sciences

for College Teachers of physics and chemistry, Iowa State Univ. 1962

NSF/AEC Summer Institute on Activation Analysis Texas A and M Univ.1966

Experience

Granted by an AEC letter dated April 6,1962 an amendment

j to license 22-3904-2 to provide training of radiological defense

instructors as well as instrument operators. Supervisor of civil defense

material including the sealed cobalt-60 sources.

Instructor in six NSF/AEC sponsored summer institutes in nuclear science

and radioisotope techniques for high school teachers, held at Bemidji

State University ,1%34.

s

- __-_________._._._________._..m . _ . _ . . -
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Application to Renew License 22 4/944-01 Sheet # 17

Please see sheet #16. Experience is given there.

-
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FORM NRC 313 I U.S NUCLPR REGULATORY COMMISSION APPLICATION FOR:(1-19) (Check and.'or compiere as appropriate)
10 C F R 3 0 --

APPLICATION FOR BYPRODUCT MATERIAL LICENSE -

INDUSTRIAL a. NEW L ICENSE "

,
See attached onstructio,s for details. b AMENDMENT TO

,
L IC E NSE WUlil'7T

L'ammerett spyw J' ons are ' < eat n , tant:ste a.rt, the O s :sv > o' Fae! G c'e anet %fJte' d' Sa 'en
Offu e of niuvear Afster:a; Safety sn<* Sa teguar ts L' S % c ear Regaistor y Comi ussion
Washington DC 20555 or wovest,ons ms> he t te< * m arson ar the Commission 's o ?!, e a t m

u,cguggsunggn1717 H Street % Wuhmgron nC 79 'S Emren L en. e S iwr Sor ng Afars Ian !,

, --_J3,44_,3

2. APPLIC ANT'S N AME (Inststution. firm persoo etc.)
3. N AME OF PERSON 10 BE CONT AC TED R E G A RDING THIS

-

Jemld]1 state Jniversit) - U1Vlalon og APPLIC A TION,
..

Science and Matnematics Alice L lougren, 12
TE LEPHONE NUMBE R ARE A CoCE NUMBE R E K TE NStoN TE LEPHONE NUMBE R ARE A CoOE NUMBE R E X TE NSION

& (zla) 755-1920 (218) 7 a a-2 / )o
Pt. APPLICANT'S MAILING ADDRESS t/nclude Irp Code)

5 STREET ADDRESS WHERE LICENSED MATERIAL WILL BE USED
.O

linclude Zip Code)"

demid 1 s tate Lniversity sem1d;1 state ;1versit3 -3

L Division of Science and Ma*neDaticS Jattgast Hall - Radio 1SotoPes Lab
oenld]1, aced 1'

demid;1, MN kt 1,

r_m

T (IF MORE SPACE IS NEEDED FOR ANY ITEM, USE ADDITIONAL PROPERLY KEYED PAGES.)

NMDIVIDUAL(S) WHO WILL USE OR DIRECTLY SUPERVISE THE USE OF LICENSED MATERIAL
ISee items 16 ano 17 for required training and experience of each indivntual named below)

'FULL NAME TITLE

a AliCO L. L1. .dg re n AssoClate Professor of Olology
.

z;

1

| irofessor of heulstrib W1111 r G . drlttcn

e

Wesleyc. Winter Au suc la te Prufessor 01 iliysican

7 RADIATION PROTECTION OFFICER I A ttach a resume of person's training and espertence as outlined on Items
I 16 and 17 and describe nos respons>bilottes under item 15
IA11ce -. indgren
|

8. LICENSED MATERIAL
L ELEMENT f CHEMIC AL NAME OF MANUF ACTURER | MAXIMUM NUMBER OF
1 AND I AND/OR AND MILLICURIES AND/OR SE ALFD
N MASS NUMBER PHYSICAL FORM MODEL NUMBER SOURCES AND MAXIMUM ACTI
E (If Sealed Snurcel VITY PER SOURCE WHICH WILL

BE POSSESSED AT ANY ONE TIME
20- A B C D .

(1) l
.i see attacned sheet ad

(2) |
,

(3) |
_

__

(4)
__ l .

" SCRIBE USE OF LICENSED M ATERI AL
E

i

t
.

(li Classroom use it bemidjl state University. See application for renewal ofi

!

O i 11cm se c -37344-01 dated Mar ca 23, lc37 4 for i t s truct ions to experinen;, routinely ;

( 33 do ne . Ir a ddi tion b ological experiments on red blood cell nass aad survival,
' I4' tn vr e u d function, and on ce llu lar DNA and FNA l eeling are used.

F O RM N RC 313 i (1 -79) ~

AUG 2 199 -
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9. STOR AGE OF SEALED SOURCES -

I COMTAIPdER AND/OR DEVICE IM WHICH E ACH SE ALED NAME OF MANUFACTURER MODEL NUMBER
N SOURCE WILL BE STORED OR USED.
E
NO. A B. C.

- .

(1)
Cobalt-tu slags DCPA v'- 7 8 4 ur 78o

(2)
d

(3)
_

(4)

10. R ADI ATION DETECTION INSTRUMENTS
TYPE M ANU F ACTU R E R'S MODE L NUMBE R R ADI ATION S E NSITIVIT Y

I OF NAME N UMBE R AV AIL ABLE DETECTED RANGE
-

N 1NSTRUMENT latcha. beta. (mothroentgens/ hour
9'* ** "'"'' "I *''*""'''*'""'*I

'

No.
A B C D E F

.

(1) ,

attacaed s.:ee t a10bee

1
(2)

.

(3) g
"

(4)

11. CAllBR ATION OF INSTRUMENTS LISTED IN ITEM 10
0a CALIBR ATED BY SERVICE COMPANY f,]b. CAllBR ATED BY APPLICANT

N AME. ADDRESS AND F REQUENCY Attach a separate sheet describsng method frequency and standards
used for cahbrating onstruments. -

dee sheet. if 11

12. PERSONNEL MONITORING DEVICES
_

TYPE SUPPLIE R EXCH ANGE FREQUENCY(Check and or compiere as approproate.) (Service Company)
A B c

=
m

f (1) FILM B ADGE Se ar le Ar,alytle Q MONTHLY
J

C (2) THE RMOLUMINESCENCE O QUARTERLY
DOSIME TE R (TL D)

e

C t 3) OTHE R (Speci <> D OT H E o (Sp*ch I Jt

..

j

13 FACILITIES AND EQUIPMENT (Check were appropriate and attach annotated sketch (es) and description (s).
Oa L ABOR ATOR Y F ACIL ITIES PL ANT F ACILITIE S, F UME HOODS //nclude fs/tration if env/. E TC -

Cb STOR AGE F ACILITIES CONT AINE RS. SPECI A L SHIE LDING (fraed and/or remporary). E TC 3ee sheet al3
0c REMCTE H ANDLING TOOLS OR EQUtPMENT. E TC

Cd RESPIR A TOR Y PROTECTIVE EQUIPMENT. ETC

14. WASTE DISPOSAL
a N AME OF COMME RCI AL WASTE DISPOSAL SE RVICE EMPLOYED

Nuclear Engi neering or istomic Discosal a.
b IF COMMERCI A L W ASTE DISPOSAL SE RVICE IS NOT EMPLOYE D, SUBMIT A DE TAILED DESCRIPTION OF METHODS WHICH WIL L

BE USED FOR DISPOSING OF R ADIOACTIVE WASTES AND ESTIMATES OF THE TYPE AND AMOUNT OF ACTIVIT < INVOLVED. IF g
THE APPLIC ATION IS FOR SE A LE D SOURCES AND DEVICES AND THE Y WILL BE RETURNr D TO THE M ANUF ACTURER. SO STATE

See sneet #14

.

F O RM,N RC 313. i (1 79) y

_
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INFORMATION REQUIRED FOR ITEMS 15,16 AND 17

Describe in detail the information required for items 15, l'1 and 17. Begin each item on a
separate page and key to the application as follows:

15. R ADI ATION PROTECTION PROGR AM. Describe the radiation protection program as appropriate for
the material to be used including the duties and responsibilities of the Radiation Protection Officer,

..

control measures, bioassay procedures 6f needed/, day-today general safety instruction to be followed,
etc. If the application is for sealed source's also submit leak testing procedures, or if leak testing will be
performed using a leak test kit, specif y manufacturer and model number of the leak test kit.

See attacned Snee t =15.
16. FORMAL TRAINING IN R ADI ATION SAFETY. Attach a resume for each individual named in

items 6 and 7. Describe individual's formal training in the following areas where applicable. Include
the name of person ur inst itution providing the training, duration of training, when training was
received, etc.

See previous re newal appli catlon ,a. Principles and practices of radiation pr otection .
Marcn 23, 1974

b. Radioactivity measu remen t standardization and monitoring
techniques and instruments.

c. Mathematics and calculations basic to the use and measurement of
radioact iv ity .

d. Biological ef fects of radiation.

17. E X PE RIENCE. Attach a resume f or each individual named in items 6 and 7. Describe individual's
vsor k experience with radiation, including where experience was obtained. Work experience or on-
thelob training should be commensurate with the proposed use include list of radioisotopes and
maximum activ.t v of each used

See p re vious renewal application,
March 2d, 1979

18. CERTIFICATE
( This t rem must be completed by appl cent)i

The apptocant and any o!!'cral exerciting this certifrcare on behalf of the appl cant named on trem 2,
certify that this application .s prepared in con f ormity with Title 10 Code of federal Regulations
Par t 30 and that att unformation contained herein, including any supplements attached hereto, is true
and correct to the best of ov k nowkdge and belief

W ARNtNG.-18 US.C . Section 1001, Act of June 2S,1948 62 Stat. 749; makes et a criminal off ense to make a willf ully f alse statement or
representation to any department or agency of the United States as to any matter within its purisdiction.

a LILENSE FEE REQUIRED [t> CERTIFYING OFFiCI AL ($/tyarure) ,
(See Secroon 170.31 10 CFR 170) '

' O ! -

exempt status / ,- e 3 /6b
%AON f fyh or print) 'c

__
. _ _ _ _ _ . .

_ _ _ _ Fegert h r ner* Ph.D.
d TITLE(1) LICENSE FEE CATEGORY

3K Byproduct Ma te ri al President, t.semid j i S ta te Uni ve rsi ty
e DATEI2) LICENSE r EE ENCLOSED $

FORM NRC 313 i(1 79)
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Application to Renew License 22-07944-01 Sheet #8,

,

Column A Column B Column C Column D,

1. Cobalt-60 Any 0.003 millicuries |

2. Cgrbon-14 Any 1 millicurio

3. Calcium-45 Any 0.025 millicuries

4. Iodine-131 Any 1 millicurie

5. Phosphorus-32 Any 1 millicurie

6. Fhosphorus-33 Any 0.100 millicurie

7. Sulfur-35 Any 0.200 mil 11 curies

8. Iron-59 Any 1 millicurie

9. Hydrogen-3 Any 1 millicurie

10. Chrculum 51 Any 1 millicurie

11. Iodine-125 Any 1 millicurie ]
12. Hydrogen-3 NEN Atom Light 3000 millicuries

Model NEL-1

13. Cobalt-60 Civil Defense 1 set, 30 mil 11 curies
Model DCFA V-784.9.r total

DCFA V-786 Sealed
Source set.

14. Au-Be neutron source - 1 Ci Mound 16 grams
Plutonium 239 Laboratory

|

.

'

;
o

.
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- - - --___a
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Application to Itene : Ideense ?.7.-7/9/.4-01 Eheet # 10
4

Column A Column B Column C Colunn D Column E Column F

*1. Scaler Nuclear 181 B 1 Alpa-beta 1 - 105 cpn
Chicago gama

52. Scaler Nuclenr 151 A 2 Alpha-beta 1 - 10 c,
Chicago gamma

53. Scaler Nuclenr 8775 1 Alpha-beta 1 - 10 cp3
Chicago gama

54, Radiation Nuclear 1810 1 gama 1-10 c;,
Analyzer Chicago

55. Analyzer Nuclear 8725 1 gamma 1 - 10 cmscaler Chicago

6 Well scin- Nucleer DS 202V 1 gama 1 - 10 c; ,5

tillation Chicago
detector

7 Scaler- RCL 20324 1 alpha-beta 1 - 105 cp
ratemeter gamma
with audio

68 Liquid Beckman IS-100 1 beta 1 - 10 cpScintillation
Counter

9. Neutron Texas 2673 1 neutrons 5 - 25000 N/cm /seeSurvey meter ~ Nuclear

610. Scintillation Packard 5210 1 gamma 1 - 10 cmSpect.

11 Electroscope Bendix 3 . alpha 0.01 - 60 Milliroentgens
beta per hour
gama

12. Cutie Pie Baird 04416 1 alpha 1 - 10 Milliroentgens
Survey Atomic bota per hour.
meter gama

.

.

_ , . _ _ _ . . .

~~- ~~~~~~
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Application to Renew License 22-07944-01 Shee t #11

1. Neutron Survey Meter (Texas Nuclear) is checked with I curie plutonium-
beryllium source.

2. Cutie Pie Survey Meter (Baird Atomic) is checked for operation before use.

3. Electroscope (Bendix) is calibrated with a polonium-210 alpha reference source,
Model H-888 obtained from Nuclear Equipment Chemical Corporation.

<
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Application' to Renew License 22-07944-01 Sheet #13

4

13.a. Ali z., sisotope use is restricted to 2 rooms located in Sattgast IIall,
thi ace building, on the campus of Bemidji State University. . One"

'

of r_ u rooms is utilized as a wet lab. - It contains four fume hoods
and a stainless-steel covered laboratory table. The other room is
utilized as a counting roan and houses most of the instruments. These

,

two' room are connected so that there is no need to go into a hallway
~ to get from one room to the other.

4

1- 13.b. Radioisotopes are stored in -a metal locker just inside the wet lab.
door. Gamma emitters are stored in a lead box. The sealed cobalt-60
civil defense slugs are shielded with lead and stored in a locked cave.
Keys are restricted to staff members.

i
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2 Application to Renew License 22-07944-01 Sheet #14

Waste disposal

Cobalt-60. This isotope is used as an unsealed source for ion exchange
separation of cobalt and nickel, an experiment done by students
in nuclear science class and deraonstrated to the first year chemistry
class. Approximately 0.1 microcuries are used per year. The waste
is stored, chen shipped to Nuclear Engineering Corp. for disposal.

Carbon-14. One use of . this isotope is in classroom use of carbon dioxide in
photosynthesis studies. It is used under a hood, and about 50

microcuries of carbon dioxide is discharged through the hood into the
atmosphere per experiment. A maximum of 100 microcuries is discharged
any one day and not over 300 microcuries per year. The carbon-14
that is fixed in. the plant leaves is stored, then shipped to
Nuclear Engineering Corp. for disposal.

Carbon-14 attached to DIAcand RNA precursor compounds as well as
to other biological molecules is stored until shipped to Nuclear
Engineering for disposal. Contaminated animal carcasses and other
biological materials are stored frozen until shipped to Nuclear
Engineering Corp.

'

Some carbon-14 toluene is used to familiarize students with the operation
of the liquid scintillation counter. Less than one microcurie is -

used per year. The cocktail containing the carbon-14 is allowed
- to evaporate under a hood.

Liquid scintillation cocktail containing C-14 is allowed to evaporate
down in the- hood and remaining liquid shipped by approved liquid
container to Nuclear Engineering Corporation. Contaminated scintilla-
tion vials are shipped separately as solid waste.

Tritium The tritium in tritiated toluene is allowed to evaporate under a
hood. The evaporation is accomplished by pouring the cocktail from
the liquid scintillation counting vials into a large beaker _ and
allowing tnis beaker to remain there until the solvent has evaporated.
About 1 microcurie per year will be disposed of in diis manner.

The tritium and tritium-contaminated biological material used for
cell cycle determinations is stored frozen until shipped to Nuclear
Engineering Corporation for disposal.

Lead-210/bismu th' 210/ polonium 210. This solution will be used to " milk" the
polonium-210 into a silver disk to make an alpha source. The
solution is also u ed to make long-lived beta sources by evaporating
- the solution on- planchets. The solution and sources will not be
' disposed.

;

Iodine-125. Iodine-125 is used for thyroid in vitro assay and for radioimmunoassay. |

Waste is stored until shipped to Nuclear Enginesring for disposal.
~

Short-lived isotopes. The remaining unsealed sources have half-lives short
enough .that- storage until they decay to about three times background
is practical. At that time they are disposed of in the - sanitary sewer.

_ . - -_ _- - - - - .- - = -
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: Application to Renr.w License 22-07944-01 Sheet #15

. Students and faculty. handling unsealed sources are required to wear gloves
and to monitor their hands and shoes before leaving the laboratory. All
pipetting .is done_ with safety pipettors. All laboratory work is done in
large lined plastic or stainless steel trays. .Conta'minated glassware is
labeled radioactive until it has been decontaminated with an appropriate
cleaner - (Isoclean--Isolabs Inc.) . Contaminated glassware is not removed
from the isotopes laboratory. No eating, drinking, or smoking is permitted
in the laboratory. The laboratory is monitored when appropriate af ter use.

,

Co-60,

When Fe-59, Cr-51,/or I-131 is used in an experiment, the instructor wears
a film badge..

- Ihe Radiation Protection Officer has the responsibility to determine that'

the laboratory is monitored when appropriate 'after use and that the above,

'

rules are enforced.

-The neutron source.will be leak tested bi-annually by wiping the source with
a filter pad which is then placed inside a Bendix Model 1050 radioassay
electroscope to determine the alpha activity. If more than 0.005 micro-
curies of removable contamination is detected, the source will be returned
to the manufacturer.

r
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