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C. is used for radioactive tracer experiments in nlants in the Pioleny Department bv
Brerneman. A,E,D,E.F.G,H are Used for half-1ife studies, erchanre reactions and
tracer experiments by Yeller.

1. is used 2s a sealcd cammz source in Acdvanced Physics lahoratory experiments by
Meali. J. These are used as reference sources by Meqli.
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Training and Experience

Form AEC 313

ITEMS 8 and ©. PRadiation Safety Officer - Darrell Meali

The Radiation Safety Officer has received trainina and experience at
Pennsylvaniaz State University (1960-62) performina nuclear physics experiements
at the nuclear reactor site and at Kansas State University (10f5-€0) also per-
forming nuclear physics ~xperiments some of which were in the nuclear reactor
buildina. Additional trainina and experience were received at Los Alamos
Scientific Laboratories (surmer 19f2), Omenz West Peactor Site. Some of the
experiences were as follows:

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

{b) Preparation znd sealinc of sources in samnle holders for
exposures in nuclear reactors.

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

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

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

(f) Attendino Nuclear Physics Seminars at Yansas State
University at which the Padiation Safety Officer
covered terminolooy of radiation exposure and
formulas for calculatina dosanes.

(g) Attending several sessions at Los Alamos Scientific
Laboratories in summer, 1968, on Nuclear Safety which
covered handlinn of radicactive materials.

Since 1969, the R.5.0. has on a renular tasis tauaht a Muclear Physice course

which inclucdes labcratory experiments. In 1675, he attended the "Second Confarence

On Nuciear Eneray in Iudiana" at which much time was spent on nuclear safetv,

The experience with materials has been mainly with sources made in nuclear
reactors for heta and/or camma countinn experiements. Most sources ranaed from
microcurie to millicuric amounts.

Dr. Derrell Megli wes appointed as Radiation Safety Officer for the
University of [vansviile. June 14, 12874, in 2 letter from Charles F. P. Simmons,
Vice President for Academic Affairs, *u Dr. Lowell Heller, Chairman, Nepart=ent
of Chemistry.
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ITEMS 10 and 11. Radiation Detection !nstruments ard Calibration Procedures

The followino describ- s some of the radiation detection instrumentation available

for use.

(2)

(b)

Two CDV-700 Modei No. 6B Victoreen Inst. Co. Geioer Counters,
sensitive to moderate and hiagh eneray betas and to namma
radiation down t~ ‘ow eneroies. (C-7.5,5 and 50 MR/hr rances.
These instrument: nave check source attached. They are
prepared in accos ‘ance with the Office of Civil Nefense and
the Indiana Stat: Department of Civil Nefense by the

Indiana University Fadiolocical! Maintenance anc Calibration
Frogram. The inziruments are calibreted every two years

at Indiana University.

Two Precision Rz:iiation Inst., Inc. Model 107C portable
Geiger counters.

One Precision Paciztion Inst. Inc. Model 111PF portable
scintillation counter.

Cne Cakridge Ator !ndustries, Inc. Lecturar !
Geiger counter.

Scintillation prroes for cammas, fast neutrons, slow
neutrons, alphcs and betas to be used with a Paird Atomic
£30 A pulse-heiaht analyzer.

The procedure used tc ‘eak test the Pu-Re neutron source (license S!IM.005) fop
alpha emitters is as follovs. It is performed by the Padiation Safety Officer.

(a)

(b)
(c)

()

The alpha probe ¢ connected to the Paird Atomic 520A pulse-
heiaht analyzer.

A five minute ccunt of backaround is made.

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

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

The source is quickly returned to the water tank.

The filter paper i5 then counted for five minutes to detect any alpha
emitter colliected on the paper.

The calibration ic done by countina for five minutes & standard Am-24)
alpha source. Tiz activity of the source is provided by the supplier-

General Radioisctcpe Processinoe Corporation, San Pamon, falifornia.
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The activity on .2 filter paper wipe test is then the activity
of the standard -curce tirnes the ratio of the counts/S min of the wipe
test to the coun.>/5 min from the standard source.

A1) countina is Jone with the same source - to - detector distance

of 1 cm.
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Film badges, Dosimeters and Fio-assay procedures
ITEM 12

Due to the low level «7 radiation in laboratories where students and staff
members work, neither film hadaes. nor Thermolumirescent dosimeters, nor pocket
dosimeters are used.

The beta and camma rad’ation levels in the nuclear physics laboratery, where
most radicactive materials :re used, are only sliohtly above hackoround. Measure-
ments with a2 G-M Survey Me:-r indicate the averzoe level is at most 7.N2 MP/KR abave
backeround for betas and canmas. Students srend, at mast, 3N hours in the lah-
oratory per calencar quarter. This results in a may. dose of ahout N.F mrem rer
quarter from tetas and camras in addition to backeround.

fn ALC representative nonitored the neutron source (11/25/6R) and from his data
the dose rate is approximetely 1.6 mrem/hr at one reter from the source when contained
inside the water moderator. The students work at an averaae distance of about *
reters from the source. Their averace dose is then atout 5 mrem per calendar quarter
from neutrons.

In 211, the students receive abtout € mrem dose for one calendar auarter above
backgrou~? from betas, camrzs and neutrons in the nuclear physics lahcratory (sta*f
members receive perhaps 10 rrem).

osaoes to persons in other lzboratories on carpus would be even lacg than +hat
tc persons who work in the nuciear physics labtoratory. In the hiolony latoratary,
racicactive meterials are uced only in one course which is offered every other vear,
Racionuclides are used only in one experiment and invelve about ) microcurie of P 22
in 20 m1 of selution in plant materials. The radiation is from betas and will not
involve exposures significantly above backorourd. In freshman chemistry lab, samples
of microcurie amounts are counted in hal€life studies. Students ray spend at most
two or three hours on these experiments. In the biochemistry lah, microcurie amounts
of (14 are used but acain involve low radiation levels and over relative short periods
of time.

Preparation time by stsff merbers of the materials used in the biolooy and chemistry
labs is on the order of ten to twventy minutes per year. The source raterials will
involve one or two millicuria activity at most (total). Lead shieldino is used “or
protection. The amount of exposure to staff members for a year anain is only a little
above backoround.

These cosaoes fall below the 257 of the maximum permissible dosaces specified in
peraaraph (2) of section 20.101 of 10 CFP Part 21,

In the event of accidertal internal uptake of radioactive materials, the person
would be taken to a nearby rospital which employs persons trained in hinassays and
nuclear 2edicine.
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Item 13, Facilities and eauinment

A)) radioactive materials are used and stored in laharatories in th
Enaineering-Science buildina,

he

(a) PHYSICS. Alpha, beta and camma sources are stored in a locked
metal cabinet in ES 230. Sources of more than about N.1 millicurie
activity are stored in lead. The Pu-Pe neutron source remains locked
in the water tank except when beino leak tested. Special handline
tools are used to leak test the neutron source.

(b) CHEMISTRY. Sources are stored in lead under 2 hood in 2
chemistry lab (£S 31&).

(c) PIOLOGY. Except durina the time when the radiotracer
experiment is performed, radioactive materials are not stored

in the bioloay labs. Durinc the experiment they are kept locked
up when not under the instructor's supervision.



ITEM 14, PRadiation Protection Proorarm

Form AEC 313

a. Any person wanting tc order radicactive materials is to contact the P.S.0.
to make sure the possession 1imits are not exceeded. A1l materials are
ordered through the purchasine department.

A1 orders arrive durinag reocular business hours and at Peceivinn.

b. Receivinc employees are to contact the P.S.0. bLefore any shipment with
radicactive materials is opened. For materials not exemnt from the license
the R.S5.0. will make 2 wipe test and use oloves while openina to determine
that the shipment is not damaced or leakina. Materials exempt from the
license will be inspected also.

€. Students are aiven written and verhal instruction on radiation safetv and
closely supervised. Only students enrclled in these courses may use the
radicactive materials.

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

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

radioactive materials.

Don't place any racdioactive sources in your nocket or hold them
ciose to your body for extended pericds of time.

Don't spend rcre time than necessary near the neutron howitrer.
. Don't remove any radicactive sources from the laborztory.

Don't eat or smoke around radicactive materials and be sure %o

wash your hands hefore eatina.

Peport any accident to the instructor immediately.

~>

(S} o st

e. Emergency instructions.
MEMORANDUM
June 19, 1972
TG: Fersons concerned with safety
FROI: Darrell Meali, U cf [ Padiation Safety Officer

This is to make knownthe presence of radinactive materials ctored on the
University of Evansville campus. These materials are stored in the
Engineering-Science builcéing in two Tocations: (1) Poom 3124 (under the
hood) and (2) Room 230 (i a metal cabinet, and in & tank of water called
a8 neutron howitzer).

In case of an emeraoency such as a fire, explosion, tornado or earthquake,
there exists the possibility of danaer from these materials. In an
emergency, one of the followina persons should be notified [startinc at the
top of the list).
HOME PHONE

Darreil Meali 477-4p02

Ben Riiey 47F-5NG4

Lowe! Weller 477-4574
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ITEM 14 continued
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building in their appropriate containers. In case of a tornado or ex-
plosion, all radicactive materials should be accounted for. A survey
meter should be used to szarch for the materials and check for con-
tamination.

f. does not apply

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

In case of a fire, the redioactive materials chould he removed from the
are used.

E






