
.

J, Univ rsity cf Evensv
,

Post Office Box 329
Evansville. Indiana 47702

, ,,m 7- .r, .w--n.-n n n-, -w m n,m-g ,-,,-,- m ne- e -
s ,iid &&OsmmLvn:Asa.kaak..LMin.a.d s.si wM ^n.e!.~u: '' ' ' ' '' ^ ~ '- ^ .e '' ' ~^

.

,|. .. N Y i .I - ' k. " - ' ?Y ^ .$ Y* .?' $$ Y: ''' '

.

July 30, 1979

John E. Bowyer
Regional Licensing Section
799 Roosevelt Road
Glen Ellyn, Illinois 60137

Dear Sir:

Enclosed is our renewal for license (two copies)

k, No. 13-09810-01. The Control Number is 99342.
er

If there are questions, I may be-reached at
(812) 479-2696.

O Sincerely,O
M -

tbb 2N
!

Darrell Megli, R. S. O.
University of Evansville

85

| Enclosure
|
|

,

I

8512O20098 851018
REG 3 LIC30
13-09810-01 PDR

,



[g M' (M- )
*

.

Mgi (ATION FOR. BYPRODUCT MATERI At USE-, m, A ,, , .,- . . . _se. c .. . . . - , , , , , , _ _ . .
'

ic T,7 30 l**- " - ' "
- . - -

-
1

Itd51RJCTIONS.-Complete t. ems 1 m a ph 16 it trus is an mahai apphcat.on o an orpca' ice toe ser.c.at et a lice se nr-torrnat,on conta,r ed in p<e-.

vious appcat.ons filed .ith the Ccr.n f .ts.on witn ,estect to items 6 throsgh is may te incorpora?co by te'eeence t cocco refe.ences are c.est a7d
Spec.F.C. Uf* sups.lemental sheets wu : necessary. Item 16 must t.e completeo on a!! appbCatices Mau too cories to U S Atomic Enerr,y Cornmis-
tion. Washington, D C. 20548, After Sct usta*.a's Branch. Duectorate et Licensmg Upen apt,rovst o' this orpi cation, the appeant w.li rec. .e an ACC
syp,oauct u.i.r.at ocense An AtC oes .oouci ustensi uc.ns. is iis eo m acco ca,ce ..tn the 9. e,ai .avireme-t> co-'s. nee in Tit.e io. Coce of rea.
9,ai neguianons. rart r. ano ine uc.nc e is suoieci to Tit:. ic. Coa. of reeerai nego st.ons. eari 2o. aeo the teens. i.e p:o....ons ei Titie le Coc. of
F oceral Reguf at.ces Part 170. The I.censt. fee category should t,e stateo in f!em 16 and tn. appropr. ate tee enciesed (S+e t.cte m Instruction Sheet)

l- 6.) AA kat AND 5,RE E, ADDRE $$ OF AP', t .cAN,. ths,.r6.f.ca. f.,* hesp.t.f p.r- [b) Stat [1 ADCat5 Kist at w n: c e. 9, r at ocec t us g g,At wigg gg ye,g g pg

.. ..c .,c u. re c.c. aew.,u .. r -e.o . . . . . - . . , . , wic,

University of Evansville Encineerino-Science Euilding on campus
Box 329 bt 1800 Lincoln Avenue, Evansville,
Evansville, Indiana 47702 indiana 47714

2 Ot r att al NT TO USE tiPR ODUC, mat t a; At 3 estviOU5 tact'<5f NU.sf a:51 p#e .... .ca, .u #.,,.,...r...p..-

**~~~--s-.+11. Physics
2. Chemistry 13-09810-01 renewal

i1olocy
. _ _ _ _ . ._ _ ._.

s.
. _ _ . . - . _ _ _ _ _ _

_ _ _ . _ _

-...sr<........s..y.r...........,s..., 3 uni.w~ recmaio~ v. a. s.-.,o..~.# , ~ ~ .
. . c ,0uu usi.<si

. ... ... s s ,, . a.c , c......~.e .. .. . --.s..se> ...a,...o.....-s...?.... .-.......e..-i.-c.......

1
. .. ..,......,e> .

ur. Larrell Me91 Asrociate Professor
., ,

of Pnysics Dr. Parrell l'enli, Associa te Pro'ec scr

gr. Lowell Heller, Professor of Chemistry of Physics
~

r. James Crenneman, Aesociate Professor
of Eiolocy i

. i.i .,r.c c ua mte iu n. is,est. c n .,e ma ,,,,3.cm ,n. ,~e .. .v. . ,t, o, ou ,c un s e, , , c,, c , m ., ,,, , , , .;

-~...-s...., .Cu , eau n.u ,ou ,,u rosse ss ,, .,,, o n.o ,,,..,,_,....,...,.,,.,,.,._,_._.,_;
_,s.....-.-.....,..~,.,.

;. Sulfur 35 |Any fom 25 millicuries
? Iodine 131 ! 10 nillicuries"

. Phosphorus 32 i 10 millicuries"

1. Carbon la | 20 millicuries"

~. lodine 125 " 5 millicuriesi

~. Phosphorus 33 i 5 millicuries"

1. Zinc 65 i 5 millicuries
"

I. Chromium 51 5 millicuries"

' * Cesium 137 5 millicuries"
.

'** Americium 241 0.26 microcuries
"

* sealed source in a c.$sule - General Padioisotope Processina Corporation
**two plastic disc sealed sources - General Radioisotope Processinn Corporation

i

I,

7. OtSCR:af Put* Oil Foa WHecH BYPe") ?t,C, mAf t eiAL WILL SI USED. pf 6rpr e s .. f .. , "h . ....'' ..ps 4. ..# A (f or. 4K. 2 r J.J .%,.c o. soep4g,

, s ,s. . ,, , ,, . . a r ., . . ... v,. . e ..s.i . ., . . , ,. . , , r ., s. .. . .x.. . .- . .a.

6. .n..s < ..s i

C. is used for radioactive tracer exoeriments in plants in the Piolony Department by
Brer. nema n. A,B,D,E.F.G,H are used for half-life studies, exchance reactions and
tracer experiments by Weller.

I. is used as a sealed camra source in Advanced Physics laboratory experiments by
t'egli. J. These are used as reference sources by Megli.
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- . , .

un rina Na wAs oA;NiD 3 Du. AnO~ 0, ein..i~Ci tvn O, t.5;iscion : =v. A-OuN, r

SEE ATTACHED SHEETS

iO RADLATiON DtitCT:ON INSTaustNTs W.e . polem.n,.f . e,s of a <es..,y )

Trn CF IN5f tJu!NTS NuMlf f RADIATION ${ N$ffiVITY EANGE WINDOW THt(E N'.55 USE

(and.e. .a.a. d ,n.e.1 av=6. .8 e.a f ) Avall ABLE Dif f CTE D (-r / h,) ( g /ea.-) (u oa.e .,,,ne,.g...,.,g,

SEE ATTACHED SHEETS
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li uf 7.*03, f tf CVE NCY, AND ST ANDARD$ ||$lD IN C AL.8R.ATING BNSf fUwt NT$ Li$TED A$Ow t.

SEE ATTACHED SHEETS

n eu. .. Deist Dos.wnis. A~D iiO Ass v enoc 1 Duns ustQ <r., w 6. ... .s, e.<..c . s , ... ...,a...... ,...

SEE ATTACHED SHEETS

INFORMAilON TO BE SUEMITTED ON ADDITIONAL SHEETS IN DUPLICATE
o ,ACun.s A~oeo#, INT D.....,.........-...ou....,-...................i.....w... i.,,.,....<.

@..i.,.<.. ,C,d.. o v..

l4. WADIATION 9807tCTION PtOCs Aa4 D..c.b. ** . ..d..e a p..*.< h.a p. 9'*'a .at ivd 'ae 8.a".I sa .**. . 8e . ,s'+< .S.a . *-. ". . l.d *.** * . *. . .b s.id le..
.e .e.ng p r.c ed ce. . A... .ppi.c.bi.. A.e.. . .. .a.ag . .ad .a p.n.ac. 8 pe. a .n pe, fee. |e.ii 'e..., .ad .ee. age s eae e., perf.em.ng ena. 1 e.d..e..a .wey. v.

.s .ag. m. **ea.ec. .ad e. .e .4 Im. . ,c. ,

SEE ATTACHED SHFFTS
is .Asn c:sros&t n . . . --. . : ... e.. 0-.....,,,.........,.,......n

b......--.....#.........,..,..~.....i......-..,...,..-,.........,-.4-,....,i.''
SEE ATTACF D SHEFTS

CNTIFICATE (This Item must be complet.d by applicant)
le THE APPLSCANT AND ANY Cf FICIAt (IECUTING THIS CIETmCATE ON B(HAtF Of THE APPt C ANT Namt D IN ef taA 1. CERTif Y THAT TH'1 APPLlCAftON l$

PatP ASID rN CONFOausiv WITH T!TLE IC, CODE OF FEDI A AL ttGut AT80%5. PAaf 30. At0 TH AT ALL IN'OsmATION CONT AINtD H!filN. INCLUDING ANT
Su.Pitaa[NT$ ATT ACHED H(3(TQ, ($ TRUE AND (Ott[(I TO TH( $[$f Of OUS ENOWL(DG{ AND $! LIEF,

University of Evansville
c.c.e r.. cc.p,, , exemot
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Fw/.1/7/ M%cm...m.... E ,.

3/27/79 Vice President for Ad:sinistration
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form AEC 313
Trainin9 and Experience

ITEMS 8.and 9. Radiation Safety Officer - Darrell Megli

The Radiation Safety Officer has received training and experience at
Pennsylvania State University (1960-62) performina nuclear physics experiements
at the nuclear reactor site and at Kansas State University (1965-69) also per-
forming nuclear physics experiments some of which were in the nuclear reactor
building. Additional training and experience were received at Los Alamos
Scientific Laboratories (sucrer 1968), Omena West Peactor Site. Some of the
experiences were as follows:

(a) Calculation of amount of sample material and exposure tire
for a given neutron flux to produce a desired activity.

(b) Preparation and sealinc of sources in sarole holders for
exposures in nuclear reactors.

(c) Monitoring of sources after removal from reactor with
portable G-M type survey meters.

(d) Preparation of beta and camma sources for countino
experiments.

(e) Calculation of activity at later tires knowing initial
activity and halflife.

(f) Attendina Nuclear Physics Seminars at Kansas State
University at which the Padiation Safety Officer
covered tenninolooy of radiation exposure and
formulas for calculatino dosaces.

(g) Attending several sessions at Los Alamos Scientific
Laboratories in summer,1968, on fluclear Safety which
covered handling of radioactive materials.

Since 1969, the R.S.O.' has on a regular tasis taunht a fluclear Physict course
which includes laboratory expe'risents. In 1975, he attended the "Second Conference
On fluclear Energy in Indiana" at which much time was spent on nuclear safety.

The experience with materials has been mainly with sources made in nuclear
reactors for beta and/or camma countino experiements. Most sources ranged from

microcurie to millicuric amounts.

Dr. Darrell Megli was appointed as Radiation Safety Officer for the
. University of Evansville, June 14, 1974, in a letter from Charles E. P. Simmons,
Vice President for Academic Affairs, to Dr. Lowell Weller, Chairnan, nepartnent
of Chemistry.

-
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Fcrm AEC 313

ITEMS 10 and 11. Radiation Detection Instruments and Calibration Procedures

The following describes some of the radiation detection instrumentation available
for use.

(a) Two CDV-700 Modei fio. 6B Victoreen Inst. Co. Geiner Counters,
sensitive to moderate and high eneroy betas and to gamna
radiation down te icw energies. 0-0.5,5 and 50 MR/hr rances.
These instruments have check source attached. They are
prepared in accondance with the Office of Civil Pefense and
the Indiana State Department of Civil Defense by the
Indiana University Radiological fiaintenance and Calibration
Program. The inctruments are calibrated every two years
at Indiana University.

(b) Two Precision Radiation Inst. , Inc. Model 107C portable
Geiger counters.

( c) One Precision Radit. tion Inst. Inc. Model lilB portable
scintillation counter.

,

(d) One Oakridge Atom Industries, Inc. Lecturnr II
Geiger counter.

(e) Scintillation probes for gammas, fast neutrons, slow
neutrons, alphr.s and betas to be used with a Paird Atomic
530 A pulse-height analyzer.

The procedure used to leak test the Pu-Pe neutron source (license SMM 095) for
alpha emitters is as folleus. It is perfomed by the P.adiation Safety Officer.

(a) The alpha probe is connected to the Paird Atomic 530A pulse-
height analyzer.

(b) A five minute ccunt 'of background is made.

(c) A five minute count is then made of a clean piece of
filter paper.

(d) The neutron source is removed from the water moderator tank
with source-handiina tools and rubbed on the. paper to remove
any contamination if present.

(e) The source is quickly returned to the water tank.

(f) The. filter paper is then counted for five minutes to detect any alpha
. emitter collected on the paper.

(g) The calibration is done by countino for five minutes a standard Am-241
alpha source. The activity of .the source is provided by the supplier-
General Radioisotcpe Processino Corporation, San Ramon, California.
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Tor-a AEC 313
ITE!'S 10 and 11 continued:
I ce -2-

(h) The activity on 1::e filter paper wipe test is then the activity
of the standard curce tirces the ratio of the counts /5 min of the wipe

test to the counts /5 min from the standard source.

(i) All counting is Cone with the s'are snurce - to - detector distance
of I cm.
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Film badces, Dosimeters and Fio-assay procedures4

ITEM 12 |
'

;
;

Due to the low level ci radiation in laboratories where students and staff'

members work, neither filn badges, nor Thermolunirescent dosimeters, nor pocket
i ' dosimeters are used.

'The beta and gamma rad'ation levels in the nuclear physics laboratory, where-

{ most radioactive materials tre used, are only sliohtly above backoround. Feasure-
j ments with a G-M Survey Me cr indicate the averaoe level is at most 0.n2 PP/PR above

backcround for betas and gar, ras. Students spend, at most, in hours in the lah-
i oratory per calendar quarter. This results in a max. dose of about 0.6 nrem per

quarter from tetas and gameras in addition to backaround.

! An AEC representative monitored the neutron source (11/25/6P.) and from his data'

the dose rate is approximately 1.6 mrem /hr at one meter fron the source when contained
inside the water moderator. The students work at an averace distance of about 3
areters f rom the source. Their averace dose is then about 5 nrem per calendar quarter
from neutrons.;

I In all, the students receive about 6 rrem dose for one calendar cuarter above
] backgrouad from betas, gamrcs and neutrons in the nuclear physics labcratory (staff

members receive perhaps 10 nrem).

| Losaces to persons in other laboratories on carpus would be even less than that
to persons who work in the nuclear physics laboratory. In the biolony laboratory,
radioactive materials are used only in one course which is offered every other year.
Radionuclides are used only in one experiment and involve about 1 microcurie of P 323

in 20 ml of solution in plant materials. The radiation is from betas and will notj involve exposures significantly above tackoround. In freshman chemistry lab, samples
; of microcurie amounts are counted in halflife studies. Students ray spend at most
i two or three hours on these experiments. In the biochemistry lab, microcurie amounts
j of C14 are used but again involve low radiation levels and over relative short periods
! of time.
i

Preparation time by staff members of the materials used in the biolooy and chemistry;

labs is on the order of ten to twenty minutes per year. The source raterials will
'

involve one or two millicurie activity at most (total). Lead shieldino is used for
! protection. The amount of exposure to staff members for a year aoain is only a little
| above background.
,

! These dosanes fall below the 257 of the maximum permissible dosaces specified in
paragraph (a) of section 20.101 of 10 CFP. Part 20.

i

'

In the event of accidental internal uptake of radioactive materials, the person
! would be taken to a nearby nospital which employs persons trained in hioassays and'

nuclear medicine.
i
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Tore AEC 313
Item 13. Facilities and equipment

All radioactive materials are used and stored in laboratories in the
Engineering-Science buildino.

(a) PHYSICS. Alpha, beta and camma sources are stored in a locked
metal cabinet in ES 230. Sources of more than about 0.1 millicurie
activity are stored in lead. The Pu-Pe neutron source renains locked
in the water tank except when beino leak tested. Special handlino

tools are used to leak test the neutron source.

(b) CHEi11STRY. Sources are stored in lead under a hood in a k

chemistry lab (ES 314).

(c) EIOLOGY. Except durina the tire when the radiotracer
experiment is perfor.Ted, radioactive materials are not stored
in the biolony labs. Durina the experiment they are kept locked
up when not under the instructor's supervision.

2
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.

ITEM 14. Radiation Protection Program

a. Any person wanting to order radioactive materials is to contact the P.S.0.
to make sure the possession limits are not exceeded. All materials are
ordered through the purchasing department.

All orders arrive during regular business hours and at Receivina.

b. Receiving employees are to contact the R.S.O. before any shipment with
radioactive materials is opened. For materials not exempt from the license
the R.S.O. will make a wipe test and use cloves while openino to determine
that the shipment is not damaged or leaking. Materials exenpt from the
license will te inspected also.

c. Students are given written and verbal instruction on radiation safety and
closely supervised. Only students enrciled in these courses may use the
radioactive materials.

d. Students are given common sense instructions in the use of radioactive
materials, such as:

,

1. Don't place any radioactive source in your mouth or inhale any
radioactive materials.

2. Don't place any radioactive sources in your pocket or hold them
close to your body for extended periods of time.

3. Don't spend mere time than necessary near the neutron howitzer.
4. Don't remove any radioactive sources from ~the laboratory.
5. Don't eat or smoke around radioactive materials and be sure to

wash your hands before eating.
6. Peport any accident to the instructor immediately.

e. Emergency instructior.s.

MEMORANDUM
.

June 19, 1974

TO: Persons concerned with safety

F R0i': Darrell Megli, U of E Padiation Safety Officer

This is to make knownthe presence of radioactive materials stored on the
University ~of Evansville campus. These materials are stored in the
Engineering-Science building in two locations: (1) Poom 314 (under the
hood) and (2) Room 230 (in a metal cabinet, and in a tank of water called
a neutron howitzer).

,

In case of an emergency such as a fire, explosion, tornado or carthquake,
there exists the possibility of danger from these materials. In an
emergency, one of the following persons should be notified (starting at the
top of the list).

FOME PHONE

Darrell Megli 477-4884
i Ben Riley 476-5094

Lowell 1.'eller 477-4974

, .-. .. , _
l
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Fom AEC 313
ITEti 14 continued
Page -2-

In case of a fire, the redioactive raterials should be removed from the

building in their appropriate containers. In case of a tornado or ex-
plosion, all radioactive raterials should be accounted for. A survey
ceter should be used to s:-arch for the materials and check for con-
tamination.

f. does not apply

g. A survey meter is used to check a work area after radioactive materials
are used.

/>
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lTEM 15. Kaste Disposal

It is our practice tc not dispose of any radioactive raterials. They
are stored and allowed to decay.

|
|
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