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March 25, 1985

University of Notre Deme
Renewal Application of License No. SUD-197

S. The type of source material is natural uranium. The uranium is contain-

ed in rods measuring one inch in dismeter, eight inches long, weighing
approximetely 1.97 Kg each, clad in aluminum 0.04 inches thick (see
Figure S-1) Eight of these rods will be essembled in en sluminum tube
to form one “fuel element” Altogether, there will be 120 fuel elements
in the grephite subcriticel assembly. The meximum emount of naturel
urenium possessed at any one time is 1990 kilogrems.

The Notural urenium in the form of cylindricel slugs cenned in aluminum
will be used in a grephite-moderated subcritical system. The assembly
is octiveted by means of five one-curie PuBe sources (License
SNM-198). The natural uranium will be stored in the graphite assembly
or secured storege eres ot oll times. The graphite subcriticel reactor
configuration is depicted in Figure 6-1. A few spare elements will be
kept in the secured storege orea in conteiners properly lebeled to
describe contents. This assembly will be used for educetionsl purposes
to conduct experiments perteining to reector studies end neutron
behavior. Experiments to be conducted include diffusion length end
fermi age of graphite, end flux measurement and buckling determination
using Indium foils.

The fuel elements will be removed only to chenge loading
configuretions. They will be handled while in the aluminum tubes. The
persons handling the tubes will wear protective gloves and lab costs es
6 preceution sgeinst contamination of their hands end clothes end
possible ingestion of the material. Only trained personnel under the
direct supervision of o Responsible Investigator will handle the tubes
Under no circumstances will the aluminum cledding on the uranium ber
be removed or opened. With the urenium sesled in the tubes and personal
protective precoeutions teken, the potential hezerd from the chemice!
toxicity of the urenium is reduced.

In eddition, the externel radistion hazerds are minimel since hendling
ond actual experimental use of the source material is very limited

GONTRUL 1w oV
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FIGURE 5-1
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Figure 6-1

GRAPHITE SUBCRITICAL
REACTOR CONFIGURATION
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Regulating the use of redioective meteriel end redistion producing
devices 1s the ultimate responsibility of the University of Notre
Dame's Radistion Control Committee. Members of the Committee ore
eppointed for two yeer terms by the President of the University
Administration of certain responsibilities of this Committee shall be
delegeted to the Radistion Sefety Officer, who shall be quelified by
training end experience in redistion sefety  University Feaculty
Members wishing designation s Responsible Investigetor end
permission to use the subcritical essembly must complete the
eppropriete epplicetion (EH&S Form 1) end submit it to the Rediation
Control Committee. The Rediation Control Committee will rule on the
quelifications of the individual to handle the source material end
operate the sssembly in 8 safe manner on the basis of experience and
treining.

Listed below are the members of the Redistion Control Committee and
brief resumes of their technical qualificetions including treining and
experience.

Dr._John Lucey, Committee Chairmen B.S.-Univ. of Notre Dame 1957
Associate Professor M.S.-Massachusetts Institute
Aerospace & Mechanicel Engineering of Technology, 1963
Ph.D.-Massachusetls Institute
of Technology, 1965
Troining Types -

(8) Principles and Practices of Radistion Protection

(b) Redioactivity Measurements, Stendardizetion, and
Monitoring Techniques and Instruments

{(c) Mathematics and Celculations Basic to the Use and
Measurement of Radioactivity

(d) Biological Effects of Radiation

Type __ whereTroined  Duretion OntheJob Formel Course

8.  Messechusetls Institute 1 yeer Yes Yes
of Technology

b MIT. | yeer Yes Yes

c MIT. | year Yes Yes

d MIT. 1 yeor Yes Yes



Experience With Redietion -
Isotope Moximum Amount Whe:e Experience Duretion Type of Use

137¢s 15 mCi (Sesled) Notre Dame 20 yeors Educationsl
(Source Mat )(4200 Ibs Urar)  Notre Dame 20 years Educationsl
Special Nuclear Materia!

(80 grams Pu) Notre Dame 20 years Educetional

Dr_Roger Bretthauer B S.-Univ. of I1linois, 1956
Professor M.S ~Univ. of I1linois, 1959
Chem'stry Department Ph.D.-Michigan St. Univ, 1961
Ireining -
Type __ Wwhere Troined _ Duretion  Onthe Job Formal Courge
8 Michigan State Univ 4 yeoars Yes No
b Michigen State Univ. 4 years Yes No
c. Michigen State Univ. 4 yeors Yes No
d Michigen State Univ. 4 yeors Yes No
Experience With Radiation -
Isotope Moximum Amount Where Experience Duretion Type of Use

H 500 mCi Notre Dame 17 yrs.  Trecers for
Ve 2 mei Mich Stete  Totel  invitro&
32p 22 mCi Uniy. of 10 vivo
33p 20 mCi wisconsin metabolic
35¢ 2mC) studies

mroLfio. Y860 0



Pr_Emerson Funk B.A -wayne Stete Univ, 1953

Professor M.A.~Univ. of Michigen, 1955
Physics Department Ph.D.-Univ. of Michigen, 1958
Ireining -

Type _ Where Treined ___ Duretion  Onthe Job Formel Course
6. Univ. of Michigen 4 yeors Yes No

b. Univ. of Michigen 4 yeors Yes Yes

s waoyne St. University 10 yeeors Yes Yes

Univ. of Michigen

d. Univ. of Michigen 4 yeers Yes No
Experience With Radietion -

Isotope Meximum Amount Where Experience Duretion Type of Use
"6p¢ 10 mCi Univ. of Michigan 29 years Nuclear
10mMag 10 mC; Totel  Spectroscopy
19749 10 mCi

Many 10 mCi Notre Dame

Dr. Howard Sz B.S.-City College of New York
Professor PhD.-western Reserve Univ,
Biology Department 1952

Iraining -

Tupe where Treined __ Durstion Onthe Job Formal Course
8 western Reserve Univ. 4 years Yes Yes

b western Reserve Uniy. 4 years Yes Yes

C. western Reserve Uniy. 4 years Yes Yes

d western Reserve Unly. 4 yeears Yes Yes



Experience With Redietion -

34 25 mCi Louisiana State Univ. 30 yrs  Biochemical
14¢ 20 mCi western Res. Univ.  Totsl Studies of
32p 15 mCi Sheffield U England Metabolism

John Hopkins Univ. & Organic
Notre Dame Synthesis
of Various
Compounds
Mr_Edward Ulicny B.S-St. Vincent College, 1953
Staff Professional Specialist M.B A -Duquesne Univ., 1963

Rediation Resesrch Laboratory

Trainia - Included on-the-job training in redistion protection,
principles and prectices, and radioactivity measurements and
monitoring et Carnegie-Mellon University and University of Notre
Dame.

Experience - Radioactive material activities have involved operation of
multicurie Coba!t-60 sources and Ven de Graaff accelerstors

gince 1959,
Dr_Bernard Wostmann B.5-Univ. of Ams .erdam,
Professor Netherlands, 1940
Microbiology Department M.S-Univ. of Amsterdam,

Netherlands, 1945
DS.C-Univ. of Amsterdam,
wetherlands, 1948



Ireining -
Type _ WhereTroined  Duretion  Onthe Job Formel Course
L} Univ. of Amsterdam, S yeers Yes No
Netherlends
Celifornia Institute 2 yeors Yes No
of Technology
b. Seme os &. Seme 8s 6. : .
-8 Seme @s 8. Same os o. . .
d Same as o. Seme o5 8. ' ,
Experience With Redistion -
Isotope Moximum Amount Where Experience Duration Tuype of Use
3 10 mCi Univ. of Amsterdam 40 yrs. Labeling of
14c each Cel. Tech, Univ.of Totsl  Metabolites
22yq Kentucky Med.
32p School, Notre Dame
35¢
45c4
125,
131
Mr_Robert Zerr B.A-Franklin College, 1975
Rediation Sefety Officer M.S.~Purdue University, 1977

Director of Environmentel Health
& Sefety Department
Ex-0fficio Member

ETROL MO



Type  Where Treined  Durstion  Onthe Job Formel Course

8 Purdue 2 yeeors Yes Yes
Brookhaven 3 months Yes No
b. Purdue 2 yeors Yes Yes
Brookhaven 3 months Yes No.
C. Purdue 2 yeers Yes Yes
Brookhaven 3 months Yes No
d Purdue 2 yeors Yes Yes
Experience With Radiation -
Isotope Meximum Amount Where Experience Duretion Type of Use
34 ! mCi Franklin { month  Ret Tracer
Study
32p 1 mCi Purdue 3 months Lab Training
Course
SI1Cr 10 mCi Purdue 6 months Reat Tracer
Study
'°9Cd S mCi Purdue 1 month .
131 10 mCi Franklin 3 months .
'37Cs S mCi Purdue 1 month g
Many 2Ci Notre Dame B yeers Rad Safety

Program




M. James Lyphout
Assistant Vice President for Business Affairs

Ex-Officio Member

Experience -
Member of Radiation Control Committee since July 1984

Dr_F s Kot hi
Professor

Aerospace & Mechanical Engineering
and Assistant Vice President

for Advanced Studies

Ex-Officio Member

Experience -
Member of Radiation Control Committee since the
Committee’s inception in 1970.

Mr. Michael McCauslin B S.-Ferris State College, 1978
Environmental/Safety Specialist

Environmental Health & Safety Dept.
Ex-Officio Member

Experience -
Member of Radiation Control Committee since February
1983 and use of several radionuclides while working in
University Radioactive Waste Program.

Training -

Type  Where Trained ~ Duration Onthe job Formal Course

a Ferris State College | year Yes Yes
Berrien Co. Health Dept. | year Yes No

b.  Ferris State College | year Yes Yes
Berrien Co. Health Dept. | year Yes No

c. Ferris State College | year Yes Yes
Berrien Co. Health Dept. | year Yes No

d  Ferris State College | year Yes Yes

Berrien Co. Health Dept | year Yes No




. EH&S Form 1 ‘

APPLICATION FOR APPROVAL AS A RESPONSIBLE INVESTIGATOR
IN THE USE OF RADIOACTIVE MATERIALS AND RADIATION SOURCES

1. Name: Department :

Office: .ab: Phone :

2. Type of training:

Type |[where Trained | Duration of | Formal | On the Job

(a) Principles and Practices
of Radiation Protection Yes No | Yes No

(b) Radioactive measurement,
monitoring techniques,
and instruments Yes No | Yes No

(¢) Mathematics and calcula-
tions basic to the use
and measurement of
radioactivity. Yes No | Yes No

(d) Biological effects of
radiation. Yes No | Yes No

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

Title of Course Where Trained Duration

(a)

(b)

(e)

(d)

¥ , ...“" X t‘ \. L ‘




EH&S Form 1 Pg. 2

4, Experience: (Actual use of radionuclides or radiation producing machines)

Radionuclide Maximum amount (mCi) Where experience Duration
gained

Type of use:

5. Statement of intended application(s) of Radioactive Material or Radiation

Sources

Isotope(s)

Maximum Quantities on hand
at one time

Location of Use
Building & Room

Intended use of each isotope. Give full explanation of use(s).

(Use reverse if
necessary )



EH&S Form 1 Page 3

6. STATEMENT OF AGREEMENT:

The below named individual sipnifies that he/she has read and is willing to
abide by the University of Notre Dame regulations goverming the use of radio-
isotopes and other sources of ionizing radiation. 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 fallure to conform with sald regulations. He further assumes
responsibility for ascertaining that employees, students, and assoclates working
under his direction shall comply with the regulations of the University of

Notre Dame governing the use of radioactive materiais and radiation sources.

DATE: SIGNED:

Appreval shall be for a period of no more than one year. The expiration date
shall be October 1.

Approximately 30 days prior to expiration, current Responsible Investigators
shall be notified by the Radiation Safety Officer.

DO NOT WRITE IN THIS SPACE

Date
Received
Temporary Approval
Request for Additional Information
Approved: Radiation Control Committee
Authorization Number
@Rl ) ) oM



6. Iraining

9

9s.

Newly epproved Responsible Investigetors end laboratory teeching
assistents or supervisors will receive training in the form of
on-the-job instruction, written instruction and formeal classroom
instruction prior to ectusl work in the Nuclesr Engineering
Leboretory Treining will cover.

8. Principles and practices of radietion protection

b. Redioactivity messurements end monitoring techniques.

c. Mathematics and calculations basic to the use and
measurement of radicectivity.

d. Biologicel effects of redistion.

e. Principles end prectices of protection against the
chemical toxicity of source materiels.

This training will be performed by the Radietion Sefety Officer and the
Responsible Investigator presently in cherge of the Laboretory, Dr. John
Lucey.

The Nucleor Engineering Leboretory is located in the Southwest corner
of the besement floor of the Mechenical Engineering Leboretory
Building The general description or layout of the Nucleer Engineering
Leboratory is described in Diegrem 9-1. The diagrem depicts the
subcriticel essembly, storage eres, counting room, eres monitor, end
fire extinguisher. There ere only three keys to the room end storage
eres, one is held by the Responsible Investigator in cherge of the
subcriticel assembly, one by the Professor in charge of the Mechanical
Engireering Leborstory Building, and one by the Radiation Safety Officer.
when not in use, the Nucleer Engineering Lab ond the storege room ere
locked

All visitors end students entering the nucleer lab will be required to
wear pocket dosimeters Students or visitsors will not be ellowed to
enter or remain in the laboretory unless en Instructor or Tesching
Assistent is in the leboretory. The Course Instructor, & Responsible
Investigetor, and his/her Teaching Assistent will wear & film badge
whenever using the leb. This will provide & documented record of



DIAGRAM 9-1

NUCLEAR ENGINEERING LABORATORY

EN
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DIAGRAM CODES

GSA - Graphite Sub-critical Assembly
SSA Secured Storage Area

LB - Laboratory Benches

S - Laboratory Sink

CR =~ Counting Room

A - Area Monitor
0 -~ Fire Extinguisher
EN =~ Entrance

EX +« Emergency Exit



possible exposure. |t should be noted that there have been no significent
exposures to people using the Nucleer Engineering Laboratory in the past
ond, considering the sources present in the laboratory, it is unlikely
thet any will occur in the future.

The pocket dosimeters were menufectured by the Victoreen Company.
They ore Model Number S41/A Dosimeters with en exposure renge of
0-200 milliroentgen.

The {ilm bedge service is provided by R. S. Landeuer Jr. & Co,, Glenwood,
Minois. Film bedges ore changed monthly ond exposure reports ere
meinteined by the Redietion Safety Officer end the Responsible Investi-
gator in charge of the leboratory The film badges used are.

R.S. Lendauer Jr & Co. Type G1 - X, Gemma, Bets - Whole Body
E1 - Fest Neutron (Neutrak 1) - Whole Body

KReodiotion Survey Meters:
- Bele-Gemmae Survey Meter

A Ludlum Model 3 survey meter with o Geiger Mueller end-window
probe will be used Lo assess Beta-gamme redistion levels in the
lsboretory. The renge of the meter is 0 to 200 mk/hr.

= Neutron Survey Meter

A Texes Nuclear Model 9146 survey meter will be used to assess
neutron radietin levels in the laboretory. The renge of the instrument
is 0 to 1000 mRem/hr.

Ares Monitor: A bete-gamms aree monitor is located on the West well
of the scheriticel essembly room This monitor is loceted
opproximete. ) 10 feet from the essembly end is loceted on the woll
between the 8. sembly room end counting room

Ares Monitor Menufecturer. Eberline
Model & Serisl No: RM-2, 167
Renge. 0-20 mR/hr
Alerm Set: 25 mR/hr



9b. The pocket dosimeters and the Bele-Gamme Survey Meter will be
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celibreted annually by the Environmental Health and Sefety Depertment
using & J. L. Shepherd & Associetes Series 26 Celibretor. The calibretor
I 8 Model Number 26-5, Celibrator Serial Number 10914, which
conteins 100 millicuries of Cesium 137. The source activity is
traceable within 5% eccuracy to the U. S Netionel Buresu of Stenderds
Celibretions

Calibretion Procedures

1. The calibration certificete of radiation levels at specific
distences provided by the menufacturer, the inverse
squere law and the gamma constent will be used to
determine exposure retes for specific calibretion
points

2. Survey meter. If the exposure rate measured by the
instrument differs by greater then 10% from the
true exposure rete, then the survey meter will be
edjusted. If the instrument cannot be adjusted end
the reading falls within + 20% of the true exposure
rete, then a correction fector calibretion chart or
groph will be stteched to the instrument

3. Eor the pocket dosimeters: If the exposure messured
by the dosimeter differs by greater than 10% from
the true exposure; then & correction factor chert or
groph will sccompany the dosimeter. If the exposure
reading differs by greater than 20% from the true
exposure, then the dosimeter will be removed from
use

4. Ihe neutron survey meter will be checked annus!ly
for proper operation by the Environmental Health
ond Sefety Department. A one curie Plutonium
Beryllium Source, spproximete reading ot one meter -
2.0 mR/hr, will be used io check the meter. If the
exposure rete measured by the instrument differs
by greater than10% from the true exposure rete,

GonroLNO. 7 86 0 5




9c.

108

10b.

then the meter will be adjusted. If the instrument
cennot be adjusted and the reading falls within + 208
of the true exposure rete, then a correction fector
ceitbration chert or greph will be attached to the
instrument

S. The eres monitor will be checked snnually for

proper operetion by the Environmentesl Heslth end
Sefety Department. A five mCi Cesium 137 source
will be used to check the monitor et two points on
the scole. If the reading differs by more then + 20%
end caennot be adjusted, e correction fert calibretion
chert or graph will be atteched to the ..1strument.

Use of the source material will not generate dust, fumes, mists or gases
thet will require ventilation equipment.

Present uses of the subcriticel essembly do not require the use or
leboratory storege of flammable liquids, corrosives, reactives or ex-
plosive materisl. If for some reason 8 hazerdous compound must be used
in the laboratory, it will be brought in just prior to the experiment and
will be removed immediotely following the experiment. A fire
extinguisher is available in the event of & fire.

Emergency Procedures

in the eveit of en accident involving source meterisl, the Radistion
Sefety Of/icer end the Responsible Investigotor shell be notified
immedietely without such action 8s to cause excessive spread of
contamination. Table 10-1 lists telephone numbers end additional
emergency informaetion. Emergency procedures end numbers will be
posted in the lsboratory.

The user and Responsible Investigetor shell be responsible for the de-
conteminstion procedures necessary end shall cerry out these proce-
dures under the direction of the Radietion Sefety Officer or persons
designeted by him.

The following procedures ~all be followed sccording to type end degree
of sccident.



Radiation Emergency Procedures

A.

Definition and purpose.

An emergency is any incident resulting from the use of radiocactive
substances that presents or threatens to present an intermal or
external radiation hazard to persommel. The fundamental purposes
of a radiation safety program are:

1. To prevent intermal contamination which can result from
ingestion, absorption, entry through wounds, or inhalation
of radioactive material.

2. To reduce personnel exposure to extermal radiation as low
as reasonably achlevable.

3. To puard against damage to property or injury to personnel
fram the use of radioactive materials.

In an emergency the primary concern must always be the protection
of human 1life and health. The secondary concern is the confine-
ment of contamination to the local area of the accident, if
possible, and the protection of personnel from radiation hazards.

Procedures.

In the event of an emergency or suspected emergency, e.g., major
spill, overexposure, etc., the Radlation Safety Officer and the
Responsible Investigator shall be notified immediately without
such action as to rause excessive spread of contamination.

.

.

The user and Responsible Investigator shall be responsible for
the decontamination procedures necessary and shall carry out
these procedures under the direction of the Radiation Safety
Ufficer or persons designated by him.

1. Minor Spills-involving no significant radiation hazard
persomnel :

a. Notify all other persons in the area at once.

b. Permit only the minimum number of persons necessary to
deal with the spill into the :rea.

¢. Confine the spill immediately.

1. Liquid spills -- Don protective gloves.
-- Drop absorbent paper on spill.
2. Dry spills - Don protective gloves
- Gently dampen area thoroughly and
cover it with absorbent paper taking
care not to spread the contamination.

EONTROLNO. 7 86 0 3,



d.

Notify the Radiation Safety Officer and Responsible
Investigator as soon as possible, glving all detalls of the
spill.

Major Spills - involving radiation hazard to personnel:

b.

Notify all persons not involved in the spill to vacate the
room at once.

Make no immediate attempt to clean up the spill.

1. If the spill is liquid and the hands are protected,
right the overturmed container.

2. If the spill is on the skin, flush thoroughly with water.
Do not scrub or use strong detergents.

3. If spill 1s on clothing discard outer or protective
clothing at once.

Switch off all fans and air conditioners.

Vacate the room and prohibit unauthorized entrance to
contaminated area.

Notify the Radlation Safety Officer and Responsible Investigator
at once and give all detalls of the accident.

The spread of radioactive contamination can be diminished
by restricting the movements of potentially contaminated persons
to a local zone just outside of the spill area until the
extent of shoe and clothing contamination is ascertained.

Anyone who might have been contaminated should be monitored
for radicactivity and, if contaminated, should discard that
clothing and be decontaminated. If no means are available
for monitoring it should be assumed that the person is
contaminated.

Immediately take the necessary steps to decontaminate personnel
involved. Under no circumstances should an untrained person
attempt to examine or clean up the radiocactive material.

Decontaminate the area under the supervision of the Radiation
Safety Officer or his designate.

Monitor all persons involved in the spill and cleaning to
determine the effectiveness of decontamination.

Permit no person to resume work in the area until a survey
is made and approval of the Environmental Health and Safety
Office is secured.



3.

Accidents involving radioactive dusts, mists, fumes, organic
vapors and gases.

Notify all other persons to vacate the room immediately.

Hold breath and close escape valves. Switch off air circulating
devices if possible and if time permits.

Vacate the room.

Notify the Radiation Safety Officer and Responsible Investigator
at once giving all detalls of the accident.

Ascertain that all doors giving access to the room are closed
and sealed by the use of wide masking tape or adhesive tape

and heavy paper. Post conspicuous warning signs or guards
to prevent accidental opening of doors.

Report at once all known or suspected inhalations of radio-
active materials.

Decontaminate the area under the supervision of the Radiation
Safety Officer or designate.

Monitor all persons suspected of contamination.

Injuries to personnel involving radiation hazards.

a.

b.

d.

Wash minor wounds immediately under running water while
spreading the edges of the wound.

Report all radiation accidents (wounds, overexposures, ingestion,
inhalation, etc.) to the Radiation Safety Officer as soon
as possible (5037).

Permit no person involved in a radiation injury to return to
work without the approval of the Radiation Safety Officer
and the attending physician.

Have appropriate bloassays performed as specified by the
Radiation Safety O.licer.

Fires involving radioactive material.

a.

b.

Notify all persons in the room and building at once.

Notify the fire department and Radiation Safety Officer of
the emergency involving radiocactive material.

Attempt to put out minor fires if radiation hazard is not
immediately present.
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d. Following the emergency, monitor the area and determine the
protective devices necessary for safe decontamination.

e. Decontaminate under the supervision of the Radiation Safety
Officer or his designate.

f. Monitor all persons involved in combatting the emergency.

g. Permit no person to resume work without approval of the
Radiation Safety Officer.

Decontamination Procedures

A. Personnel Contamination - External
External contamination of personnel can be hazardous in three ways:
-- It may cause injury from local exposure of the skin.

- It may penetrate the intact skin (especially in the presence
of certain organic solvents).

-+ It may eventually be transferred into the body by ingestion or
inhalation.

The danger of the loose activity being eventually carried into the
body 1s by far the most critical hazard, so decontamination procedures
are primarily concerned with loose contamination.

If the contamination is localized, it is often more practical to mask
off the affected area and cleanse with swabs before risking the danger
of spreading the contaminant by general washing.

The skin may become sensitive following repeated application of
detergents to the same area; therefore, care should be taken to
avold this practice. In any case, one must avoid the use of organic
solvents that may increase the probability of the radiocactive materials
penetrating through the pores of the skin.

After each decontamination operation the treated area should be
dried with a fresh, non-contaminated towel or swab and monitored.
All materials used in the decontamination process should be treated
as contaminated material.

1 The recommended procedures for general washing of contaminated areas,
especlally hands, are as follows:

a. Wash for not less than two minutes, nor more than three
minutes by the clock with a mild, pure soap in tepid water

with a good lather, covering tne entire affected area thoroughly.

Give special attention to areas between the fingers and around
the fingermails. The outer edges of the hands are readily



contaminated and often neglected in the washing. Do not use
highly alkaline soaps or abrasives. Rinse thoroughly and
repeat, as monitoring indicates, until the Jesired degree
of decontamination is achieved, but not to exceed three or
four times.

b. If the above procedure is not sufficient to remove the
contamination, scrub the hands with a soft brush using a
heavy lather and tepid water. This scrubbing is primarily
to agitate the cleansing agent, hence prolonged scrubbing
without change of reagent is of questionable value. For this
reason at least three washes, including rinses, should be
made within eight minutes of which at least six minutes should
be applied to the brush—not sufficient to bend the bristles
out of shape or to scratch or erode the skin. Rinse thoroughly
and monitor.

¢. Apply lanolin or hand cream to prevent chapping. In more
serious cases of hand contamination the following steps may
be taken. This procedure should be used only if thorough
soap and water scrubbing fails to remove the contamination,
and then only under the supervision of the Radiation Safety
Officer.

1. Wash hands lightly in about 5 per cent solution of scdium
hypochlorite.

2. FRinse thoroughly in tepid water.

3. Rinse hands lightly with a small amount of 3N hydrochloric
acid.

4. Rinse hands thorougnly with tepid water.
5. Apply hand lotion to prevent dryness and cracking of skin.

Further attempts to remove contamination should be made only under
medical supervision.

Personnel Contamination - Wounds

When the skin is lacerated by glassware, hypodermic needles, or

other instruments containing radioactive materials the wounced area
must be washed immediately under a stream of cold water. Ii the
radiocactive material is unusually toxic a tourniquet should be applied
to the injured extremity tightly enough to occlude the veins without
stopping the arterial pulse. After first ald measures have been taken
whoever is in charge shall notify the Radiation Safety Officer and
otherwise follow the emergency procedures found in Section IV of

these rules.



C. Personnel Contamination - Internal

Internal contamination is essentially a medical problem, similar in
some ways to the absorption of chemical toxins. Special corrective
procedures should, therefore, be carried out only under medical
advice and supervision.

The aims of the corrective procedures are:

1. Try to eliminate as much of the internally introduced contaminant
still remaining in the mouth, gastro-intestinal or respiratory
tract as quickly as possible; try to prevent or reduce its uptake
into the blocdstream and tissues.

2. Try to prevent the fixation of the contaminant in the body or
try to increase its excretion from the body.

For the first of these aims it 1s sometimes necessary that the
contaminated person or another nonmedical person takes immediate
actlon; for instance, to promote the mechanical elimination of the
contaminant by vomiting or expectoration.

For the second of these aims more complicated chemical or physico-
chemical methods are required. Hence,treatment is a medical matter
and should be undertaken as soon as possible, but only under medical
supervision.

In all cases of internal contamination, the Radiation Safety Offir aor
should be notified as soon as possible and the emergency procedures
listed in Section IV followed.

D. Non-Human Contamination

The exact procedure for facility decontamination depends on the type
of equipment and facility contaminated, the chemical and physical
form of the specific isotope involved, and the extent of the area
contaminated. Adequate decontamination requires knowledgeable
personnel and adequate equipment.

The material used in the decontamination procedure should be considered
contaminated and disposed of as radioactive waste.

The possibility of disposal of contaminated objects should be
considered. It is sometimes more economical (in terms of time and
risk to personnel) to dispose of a pilece of equipment than to
decontaminate it.



Faich researcher should insure that his personnel are familiar with
che following:

1.

The technique of "concentrate and confine" shall be used to
avold the spread of the contamination.

2. Decontamination should be carried out as soon as possible.

3. The decontamination procedure should aveid large amounts of
liquid. The working materials should be moist, but not so moist
that they will flow.

4, If an excess of liquid contaminant is present blotting should be
the first step in the decontamination procedure.

5. In proceeding with decontamination, the least caustic and least
abrasive procedures should be tried first.

6. Any procedure that produces dust or other air-borne contaminants
should be avoided.

7. With short half-1ife radioisotopes decay is an acceptable method
of decontamination, provided that during decay some provision is
made for preventing the spread of contamination and exposure of
personnel.

8. Decontamination of movable items should be done in a hood.

9. In general, glass may be cleaned with chromic acid.

10. In general, decontamination of a rough surface will require the
use of a brush (e.g., a small soft brush or toothbrush).

11. Masking tape should be used to pick up dry powder contaminants.

12. Aerosols and chemicals that would produce gases should be avoided.

13. Sometimes a non-radiocactive carrier is useful.

14, Soft beta and alpha radiation emitters which camnot be removed

may be sealed in by painting with approval of the Radiation
Safety Officer. This technique is normally limited to areas
not subject to abrasion.

After each step of the decontamination procedure the contaminated
item should be dried and monitored. It should be remembered that
moisture can reduce the actual level of the radiation considerably
(in the case of alpha or beta emitters) and give a false impression
that the contamination has been removed.

Disposable plastic gloves should be worn throughout the decontamination
procedure.

CONTROL NO.
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10c. Surveys to evaluate radiation hazerds incident to the use of the source
meteriel will be conducted every six months by Environmental Health
ond Safety Department personnel. The survey will assess radietion
levels eround the subcriticel essembly end storsge erea using e
bete-gamma survey meter and 8 neutron survey meter. Results of the
surveys will be maintained by the Radiation Safety Officer. Radiation
levels determined in o previous survey ere recorded on Disgrems 10-2
end 10-3.

The duties end responsibilities of the Radietion Control Committee
members, the Radiation Safety Officer, the Responsible Investigetor,
ond the user are described below.

A. The Radietion Control Committee. This Committee shall be

appointed by the President of the University. It shall consist of st
least 8 members, to include representstives from the Admin-
istretion, the Office of Environmentsl Health and Sefety, end
from each of the meajor sreses employing redioactive meterials or
redietion devices. The Rediation Sefety Officer, the Environmental/
Sefety Specislist, end the representetives from the office of
Business Affeirs end the office of Reseerch and Sponsored Progrems
shall be ex-officio members of the Radiation Control Committee.

The duties of the Radistion Control Committee are:

1. To establish regulations pertaining to the use of radioactive
materials and redistion producing devices at the Univer-
sity of Notre Dame.

2. Toreceive whe reports of the Radistion Safety Officer, and
to consider additional regulstions in accordance with his
recommeandation.

3. To review and act on applications of individuals who wish
to become Respornisible Investigetors.

4 To define the conditions and the requirements for safe use
of radioactive materisls and radiation producing devices
end rule on the suitability of existing and proposed facilities.



10.

1.

The Cheirmen of the Rediation Control Committee end the Rediation
Sefety Officer, or their duly suthorized representatives, are suthorized
to act (under policies established by the Committee) for the Committee
between meetings. Actions teken will be reported to the Committee for

To assure the maintenance of sdequete records concerning
exposure of personnel and the acquisition and gisposition
of radioactive materisls.

To review reports of noncompliance with these reguletions
end to teke such action es mey be necessery to assure the
provisions of these regulations are being met.

To review proposals for field uses (off cempus sites) of
redioactive isotopes end to rule on the suitebility of such
proposels prior to submitting e request for an emendment
to tne University Byproducts Materials License.

To serve as the University's sole lisison with the Nucleer
Regulatory Commission and the indiang Stete Board of
Health in metters of registration, licensing, and radiological
control.

To review the radistion protection progrem at least annually
to determine thet all activities ere being conducted sefely
end in accordance with the NRC regulations end conditions of
the license.

To review and approve or disapprove applicaetions from
Responsible Investigators for new radionuclides, for
additional quantities of radionuclides, and annually for
continued use of radionuclides. Authorizetions issued

to Responsible Investigetors for the use of specific radio-
nuclides are granted for periods of one year.

To meintein written records of a1l Commitiee meetings,
actions, recommendstions, end decisions.

review at appropriste intervels.



B. Rodistion Safety Officer The Radistion Safety Officer shall be

epproved by the Redistion Control Committee and shell be o person
who has training in Radiological Health. The responsibilities of the
Redistion Safety Officer and his suthorized representatives are:

1. To maintein redietion exposures at the lowest feasible
level by the supervision or operation of en effective and
eppropriete radistion protection program.

2. To provide sn ennual treaining course in Rediological
Safety to new radiation personnel and to provide training
semi-annually to generators of radioactive waste on the
proper transfer, packaging, and transport of low-level
redioactive materisl.

3. To sssure thet personnel monitoring devices are used
where indiceted end thet records ere kept of the results
of such monitoring.

4. To advise ol personnel working with redioactive ma-
teriel end redistion producing devices of their annusl
rediation exposures.

S. To conduct periodic radistion surveys and keep records
of such surveys, including descriptions of corrective
measures.

6. Toinvestigate each case of excessive or abnormal expos-
ure to determine the cause and teke steps to prevent its
recurrence.

7. To supervise dispossl of redioactive meterials and main-
tain disposal records.

8. To provide consulting services in all aspects of radistion
protection.

9. Toreport interim activities at each meeting of the
Redistion Control Committee.




10. To submit te the Radiation Control Committee for their
approval or recommendations all proposels from Re-
sponsible Investigetors for new uses or changes in the
use of radioactive isotopes.

11. To maintein & complete inventory of all redioactive
isotopes on campus ond ot of f-ceampus sites to assure
thet the University will remain within the possession
limits.

12. To receive, approve, validaete, and record all requisitions
submitted by Responsible Investigators prior to being
sent to the University Purchasing Department.

13. To suspend operations in any facility where it is evident
that heslth hezerds exist to the extent of endangering
life or property or to the extent that continued operation
would result in violation of existing federsl, state, or
University regulations. Actions of this neture shall, so
for os possible, be 8 joint decision with the Ares Radie-
tion Sefety Officer. The Radiation Controi Committee
shell be advised of any suspension of operations at the
earliest possible time.

14. To examine certain incoming packages in accordence
with 10 CFR 20.205 and to examine all packages of
radioactive material leaving the institution.

1S. To perform leak tests on all sealed sources and maintain
records of such tests.

C. Responsible Investigators. Feculty members of the University of

Notre Dame who meke epplicotion to the Radistion Control Committ-
ee and provide evidence of training, experience, end facilities which
enable them to work safely with radioactive materiels end redistion
producing devices shall be designated Responsible Investigators.

The responsibilities of Responsible Investigetors are.

1. To comply with all epplicable reguiations for the safe
use of radistion and radioactive materials.
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10.

1.

To ensure thet 81l users of radistion devices and redio-
active meterials working under their supervision comply
with ell applicable regulstions.

To instruct users of radiation devices and radioactive
meterisls, working under their supervision, in the use of
sefety devices and procedures.

To provide fecilities and accept responsibility for the
safe use of radioactive materials and radistion devices
by individuals under their supervision.

To limit use of radiation devices and radioactive materi-
als, covered in his/her approvel as a Responsible Investi-
gator, to persons over whom he has supervision.

To provide adequate planning of experiments or proce-
dures to assure thet required safety preceutions are
taken.

To keep the Radiation Safety Officer informed of new
technigues, changes in operational procedures, or in the
physicel plent which might lead to increased personnel
exposure or contamination levels.

To initiate orders for needed radioactive isotopes and
keep records of the dispossl of such materiais.

To obtain and review records of exposure of themselves
ond of personnel under their supervision.

To prepare an inventory of radioactive material on hand
ol least annually and et other times when requested by
the Redistion Sefety Officer.

To notify the Area Sefety Officer of his/her lesve plans
and also of the arrengements made for the handling of
radiosctive material during his/her absence whenever



12.

Responsibilities of the Individual USER of Radietion Devices and

Rodioactive Meteriels. No person sheall use rediosctive materiel or
redietion devices on the Notre Deme cempus who hes not been ap-
proprietely idoctrinated in the sefe use of these sources of

he/she plans to teke sabbeticel lesve, an extended vece-
tion, or for any reason will be unable to maintain per-
sonal supervision or fulfill his/her responsibilities as
contained in these reguletions. These arrangements
shell be made well in advence of his/her departure.

The Responsible Investigetor shall also notify the Envi-
ronmentel Health end Sefety Office prior to his/her
leaving the campus.

To edvise all female radiation workers of childbearing
age orally end in written form of the increased risk of
prenatal radiation exposure. New female employees
shall be sn advised before beginning work. Forms mey
be obtained from the Environmental Health and Safety
Office.

radiation.

Each person et Notre Deme who uses sources of radietion has @

responsibility to:

A

Weer the recommended personnel monitoring devices,
film badges, or pocket ionization chambers.

Keep his/her exposure at the lowest feasible velue and
below the maximum permissible exposure as steted in 10
CFR 20.101.

Maintein good housekeeping practices in laboratories.

Be aware of and work in accordance with Government and

University regulations concerning the safe use of
radistion sources.
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11,

12.

10.

11

Monitor himself or herself (hands, feet, clothing) for
contamination each end every time he/she hes run e risk
of contemination.

Use 8]l recommended protective measures.

Prohibit smoking, esting, drinking, or applying cosmetics
in areas where radioactive moaterials are used.

Check working aree for contemination after procedures
with redioisotopes.

Lebel contamineted equipment and segregate redioactive
waste and equipment to avoid cross-contamination.

Report immediotely to the Radistion Safety Officer the
details of spills or accidents involving redicactivity.

“onduct decontamination procedures in accordance with
emergency procedures outlined in these reguletions.

No westes will be produced s & result of operations involving the
source materisl.

As provided in 10 CFR 170.114(4), we believe the University is excempt
from payment of & license fee.



TABLE 10-1

EMERGENCY INFORMAT ION

I. Responsible Investigetor in Charge of Laboratory
Dr.John Lucey(Boam toSpm)-------------- 7381
. ¥ (efter hourg) - -~ =====~-=-=-- 232-4461
2. Environmentel Health ond Sefety Office
BamtoSpm
Rediation Sefety Officer (Bob Zerr) - ------~- 5037
Environmentel/Safety Specialist
(Mike McCeuslin) - --=-= ===~ 5037
After hours:
O U 8 e i o T 4 2 S e il - 259-0611
Mike McCouslin---=-=~-ccceccec--- 616/683-2494
3. Compus Emergency Number - ---=---=--==-==-==== 6600

This number is open 24 hours 8 day end should
be called to arrange for an ambulance.

4. Notre Dome Fire Deportment- - = - = = = == === - - - - - 6200
S. Memoriol Hosoitol- - = ~ - == = - == === ==~~~ - 284-7456

Memoriel Hospital of South Bend is the designeted
treatment center for redistion ingestion or injury
due to the "Poison Control Center” facilities
located there and the existence of e radioisotope
treatment progrem et the hospital.

For injuries not involving radietion, the victim

may be taken to the Student Health Center for
emergency treatment.

6. Student Heolth Center - - = = - = = === - -~ - - 7497 or 7567
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DIAGRAM 10-2
NUCLEAR ENGINEERING LABORATORY
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DIAGRAM CODES

GSA - Graphite Sub-critical Assembly
SSA - Secured Storage Area

LB - Laboratory Benches

S -~ Laboratory Sink

CR - Counting Room

A - Area Monitor

® - Fire Extinguisher

EN - Entrance

EX - Emergency Exit




DIAGRAM 10-3

NUCLEAR ENGINEERING LABORATORY
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DIAGRAM CODES

GSA - Graphite Sub-critical Assembly
SSA - Secured Storage Area

LB - Laboratory Benches

S + Laboratory Sink

CR - Counting Room

A - Area Monitor

® - Fire Extinguisher

EN - Entrance

EX - Emergency Exit
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