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generator
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10. RADIATION DETECTION INSTRUMENTS
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INSTRUMEN tge
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yucieu )N
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(

ILITIES AND EQUIPMENT

WASTE DISPOSA.L
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1TEM & Continued

6 INDIVIDUALIS) WHO WILL USE OR DIRECTLY SUPERVISE THE USE OF LICENSED MATERIAL
(See ltems 16 and 17 for required traming and experence of each wdivadual named below)
FULL NAME 1 - TITLE
Dr. Thomas G. cllis Director of Continuing Education
pr. Frederick Erbisch Prof. of Biological Sciences
pr. Jack Holland Prof. of Biological Sciences
pr. Charles E. Mandeville Prof. of Physics
pr. David E. Nevalainen Assoc. Prof. of Biological Sciences
pr. Vasant R. Potnis Prof. of Physics

Contioi wo, 0085 3%
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MAXIMUM NUMB

[ o ELEMENT CHEMICAL NAME OF MANUFACTURER
s AND AND/OR AND MILLICURIES AND/OR SEALED
~ MASS NUMBER PHYSICAL SORM MODEL NUMBER SOURCES AND MAXIMUM ACTI-
s (11 Seaisd Sourcel Jvnv PER SOURCE WHICH WILL
8C POSSESSED AT ANY ONE TIME
NO. A - ¢ * o
E lodine-125 Any 2 millicuries
F Todine-131 Any S millicuries
c Hydrogen-3 Tritiated targefs = 50 miilicuries
nevtron gene 5
Kamaa Pot,7mc20l
H Cobalt-60 Scaled Source 1 millicurie
(Nuclear Chicago
JRR 60)*
1 Cobalt-60 Sealed Source 1 millicurie
(Tracerlab model RR-30)*
3 Cesium-137 Sealed Source 500 millicuries
(Nuclear Chicago Corp.
Model RR 138 833512
or 8350233)*
K Ces.um=-137 Sealed Source 1 curie
(Minnesota Mining &
Mfg. model #4F6B)*
L Americium 241 Sealed Source 30 millicuries
(Monsanto Drawing
NS-22-NC)*
M Iron=-55 Any 100 millicuries
N S{lver-110 Any S millicuries
0 S{lver-111 Any 20 millicuries
P Cadmium 115m Any 20 millicuries
Q Thalium 170 Any 20 millicuries
I3 Cobalt 60 Any 40 millicuries
s Cesium 137 Any 10 millicuries
T Mercury 203 Any 10 millicuries
v Barium 133 Any 10 millicuries
v Ytterbium 169 Any 20 millicuries
w Antimony 122 Any 10 millicuries
X Cerium 144 Any 20 millicuries
| Tellurium 132 Any 10 millicuries
z Latetium 177 Any 10 millicuries
AA Cadmium 109 Any 20 millicuries
BB Gadolinium 153 Any 20 millicuries
cc Selenium 75 Any 20 millicuries
DD Tin 213 Any 20 millicuries
EE Tantalum 182 Any 20 millicuries
FF Cerium 139 Any 20 millicuries
GC Cerium 141 Any 20 millicuries
HH Gold 198 Any 55 millicuries
11 Gold 199 Any 20 millicuries
JJ Iridium 192 Any 20 millicuries
KK Terbium 60 Any 20 millicuries
LL Chromium 51 Any 50 millicuries
MM Yiterbium 169 Any 10 millicuries
NN Bromine 82 Any 50 millicurize
00 Neodymium 147 Any 10 millicuries



ITEM 8 Continued

Ant imony 128
1ron 59
Manganese-54
Nickle
Krypton B85

Any
Any
Any
Any
Any

10 millicuries
30 millicuries
30 millicuries
15 millicuries
10 millicuries



1TEM 8, Part E Continued

DESCR'BE LSE OF LICENSED MATERIAL
L3

E. Labeled proteins for competitive binding and RIA studies

F. Nal for biological research

G. Tritiated targets for neutron gemerator

H. CO0-60 source. Not presently being used - stored in safe

1. CO-60 not presently being used - stored in safe

J. €3-137 not presently being used - stored in safe

K. CS-137 beam source for compton scattering experiments

L. Americium 241 sealed source in depth moisture gauge Nuclear Chicago 5810

M-RR. All nuclides are used for study of their nuclear decay schemes by the nuclear

physics experiment group Dr. Agin, Dr. Potnis, Dr. Mandeville, except that AA
and BB do have potential use as fluid (physical property) monitors with sources
located external to system

TT. Engineering research on Kr gas detection sensitivity

§S, Hewlett Packard gas chomatograph radiation source

L RLEE




ITEM 9 Continued

9. STORAGE OF SEALED SOURCES

L | CONTAINER AND/OR DEVICE IN WHICH EACH SEALED NAME OF MANUFACTURER MODEL NUMBER
§ | SOUACE WILL BE STORED OR USED.

NO. A [ 3 C.

“k Lead source pig kept in locked safe Minnesota Mining 4F6B

124/ Depth Moisture Gauge Nuclear Chicago 5810
gl — °:';“‘“: ‘:“! ctor in & gas | u.)ece Packard 18803 to 60520
(Y]




ITEM 11 Continued

The two monitoring instruments are calibrated by small check sources daily when
in use by the RSO. Complete calibration and servicing by the manufacturer is
done each year for the primary survey instrument. - VICTOREEN #440 (VICTOREEN,
5806 Hough Avenue, Cleveland, OH) This service includes accurate calibration
with several radiation sources and a certification of calibration. All other
instruments are check source tested by the user.

L 85%




ITEM 13 Continued

[___‘_L'.‘_QS'.‘.'.I!u AND EQUIPMENT (Check we'e "ate and atiach annotated sket-h(es) and description(s).

Biological Science Department

Room 1001C in the Mechanical Engineering Building is used to receive and store
all isotopes used in the biology department. Sketch in appendix.

Refrigerator-Freezer (see A)

Tritium and carbon-14 labelled substrates and x125 radioimmunossay kits are
placed on receipt in & refrigerator or freezer depending on the nature of the
isotope in question. The external doors of the refrigerator and freezer are
marked with approved radiation caution stickers and the amount and type of
{sotope indicated. Individuzl containers are marked in a similar manner inside
the refrigerator or freezer compartments.

Undercounter locked cabinet (see B)

Shipments containing N|H27320‘ and anl31 are monitored for contamination (see
Item 14, sect. B) on receipt and are stored in "lead pigs" in a locked cabinet.
After dilution, material transferred to plastic or glass containers (volumetric
Erlenmeyer flasks) etc. is maintained in lote of less than 100 uc in a lead
brick enclosure in the same cabinet. This cabinet is under limited access key
to Dr. Whitten. Proximity to hallway which is nearest unrestricted area is 10
feet.

Preparation and measurement of materials is done on a bench top in the same
laboratory. A tray with plastic backed absorbent paper is used.

Physics Department

Work with radioisotopes takes place in two physics lavo atories in Fisher Hall,
G8 and GJ31, shown in the sketch in the appendix. In (8, whici 1s the research
room for nuclear energy level studies only, the source in question plus several
calibration sources are present. Access to thies root and operations in this
room are under the direct supervision of either D-. Agia, Dr. Potnis or Dr.
Mandeville (who are all described in this licence application). One or two
graduate students work in the room.

In G31 is found the storage safe for all sealed sources and licensed radio-
{sotopes. (Internal leadlining and less than 5 mR/M at surface). Only the
physics personnel (Prof. Daavettila, Dr. Agin, Dr. Mandeville, Dr. Potnis)
described in this license application know the combination. The licensed
material is only used in one experiment each year for training students in
room G31. This experiment under the supervision of Prof. pDaavettila, is on the
use of film for radiation detection. Room G311 contains a sink but no hood, and
therefore, no source is ever opened.




ITEM 14 Continued

14. WASTE DISPOSAL

OMME THUDS WHICH wilL

IF RCIAL WASTE DISPOSAL SERVICE IS NOT EMPLOYED, SUBMIT A DETAILED DESCRIPTION OF ME

- ucuuo FOR DISPOSING OF RADIOACTIVE WASTES AND ESTIMATES OF THE TYPE AND AMOUNT OF ACTIVITY mvowlo'.rn
THE APPLICATION IS FOR SEALED SOURCES AND DEVICES AND THEY WILL BE RETURNED TO THE MANUFACTURER, sOS

Low level liquid wastes will be disposed of by the laboratory supervisor in accor-
dance with appropriate regulations (see 10 CFR, part 20, section 20-303). High
level liquid waste for short lived isotopes will be held in an appropriate storage
location depending on type of isotope for ten half lives and then disposed of as
non-radioactive. Solid waste will be held in approved stainless steel floor
containers in which are placed double strength plastic bags. When these are full
they are transferred to a limited access storage area. Short lived isotopes are
allowed to decay for ten half lives and material disposed as non-radioactive.

Long lived isotopes are held in a disposal barrel and then shipped for burial
(part a of this item). Handling animals involved with radiocactive experiments
includes collection the radioactive excreta on absorbent paper and then storing

it in a limited accrss storage room (same area where radiation storage barrel is
maintained) for ten half lives after which it is disposed of as non-radioactive.
Animal carcasses are wrapped, labelled, frozen and storad in a limited access
freezer properly labelled for ten half lives after which time they are disposed

of as non-radioactive. Long half life materials are not used in the animal experi-
ments .




ITEM 15

15. RADIATION PROTECTION PROGRAM. Describe the radiation protection program & 8ppropriate for

the material to be used including the duties and responsibilities of the Radiation Protection Officer,
control maasures, bioassay procedures (if needed), day-to-day general safety instruction to be followed,
am.|'auuuuﬂk-ﬂonilﬁuw-dhllmuwt\uholuunnIhl:ulun|puunduul,ornlhiluuna|uﬂN|n
nnﬁunnuuﬂn.ohnululuu.q-cnvunnuhcnw-rumlnndu'uninvoldubhd:illut

Responsibility and Authority of the Radiation Safety Officer

In order to establish and maintain standards for the utilization of sources
of fonizing radiation on the campus of Michigan Technological University, a
Radiation Safety Committce has been established by the MTU Safety Council.
The Committee is responsible for the radiation safety of all machine sources,
and the safe procuremgnt, use and disposal of radioisotopes both licensed
and unlicensed. The MTU Safety Council has appointed a Radiation Safety

Officer (RSO) whe is @« member of and works closely with this committee and io
directly responsible for administering the University standards with regard
to the use of radiation and radiation-producing devices. The Committee and
the RSO oversee the use of radiation and radioisotopes by all University
personr:1 who wish to use byproduct material for teaching and research. Con-
cerni.g byproduct material, the radiation safety officer is responsible for
determining the competence and evaluating the training of users, overseeing
procurement, use, and waste disposal. He reports to the General Manager of
University Operations.

Requisitions

(1) All purchase requisitions for radioisotopes, whether or not they ave
licensed nuclides, shall be submitted to the RSO for processing.
These will include requisitions, (a) for radiolsotopes covered in
the 1icenses, (b) for those smaller quantities which are exempt trom
license requirements, and (¢) for any other radioisotopes whirh are not
covered by the license regnirement because they are produced by
methods wot under NRC control. The RSO shall ascortain that the limits
apecified in the appropriate license are not excecded, If the project,
facility (including equipment), and personnel have not been approved
by the Radiation Safety Commitiee for this work, it will be :
necessary that such approval be secured before the isotope order will
be placed. :

(2) Copies of the NRC licenscs and special order forms pertaining to radio-
fsotope procurement will be held by RS0 and supplied to the Purchasing
Department as needed. he FSO will maintain a current inventory.

(3) All purchase requisitions, purchase orders, and other forms pertaining
to the purchase of isotopes shall direct the shipment of the isotope to:

Central Fecelving
Michigan Technological University
Attention: Radiation Safety Of ficex
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C Receipt and Shipment

(1) All radioisocope shipments shall be received at Central Receiving. The
RSO shall be responsible for transporting the material on campus.

(2) Upon receipt and recording of an isotope shipment, the RSO will nctify
the individual user, and supervise the opening of the primary shipping
container and swipe testing the source container, before turning the

source over to the responsible user.

Transfer and Shipment of Radiocactive Material

Transfers of radioactive material shall not be made from one user to another
at Michigan Technological University except through the RSO who will accept
such material from one user, check it and reassign it to the new user.

D Training

Each person, whether staff or student, who wurke with radiocactive materials
must have taken or be taking the equivalent of one of the turee univeristy
radiation courses., Two of the courses are standard full-iength courses
covering a wide variety of topics about radiation detection and uses. Briefly
they are PH 417, Nuclear Radiations Measurements, which is primarily a labora-
tory course obtaining the interpreting data from all the kinds of i1adiation
{nstruments we have on campus. BL 419 Radioisotope Techniques in Biological
Sciences, which is a course designed to enable the students to use the unique
properties of radicactive tracers in studies of blology. A necessary part of
each of these two courses is a thorough understanding of working with and

around radioactive materials.

The third course more directly regarding rules and techniques taught by public
service is mainly designed to give staff and studente who will work with and
around radioactive materials an understanding of the associated hazards »nd
emergency procedures. The course has 6 lectures and a tour with demonstrations
in the physics and biology nuclear laboratories. This seminar course is under
the direction of Nr, Tom Ellis. The lcctures are:

1. Nuclear Radiation, its origin, nature, properties, and hazards.

2. Nuclear Radiation, its interaction with material and shielding.

3. Radiological health, radiation effects on living things, flux, dose.
4. Radiation measurements and dosimetry techniques.

5. Laboratory rules and Federal and State Regulations and the
individual's rights.

6. Course review followed by a test over the essentials.
Tour of the University laboratories and demonstration of instruments.
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E General Regulations for work in Radioisotcope Laboratories

—

(No sources will be cpened or pipeted in the Physies Laboratory in Fisher Hall)

1.

Before starting any work involving radicactivity, all personnel shall
submit to the Radiation Safety Officer (KSC) a complete history of
significant previous expcsures. This will include a record of ~he kinds
ot isotopes used, dates of usage, and times involved. In addition, the
experimenter will present an outline of the proposed experiment to include
type and amount of {sotope to be used, who will use it, where it will be
used and appropriate safety precautions. This must be approved by the RSO.

The RSO has the authority to dissapprove a purchase order or require train-

ing prior to approval. The amount of isotope will vary with the individual
experiments, but in no case w!ll students be allowed to handle millicurie
quantities of "open" isotopes. Students involved in using small millicurie
quantities of sealed socurces will do so under the direct supervision of one
of the persons named in section 6.

Laboratory protective clothing (gloves, laboratory coats or aprons, shoes,
etc.) shall be worn while working with any unsealed source and shall be
left in the laboratory and not removed until thorough monitoring reveals
a complete lack of contamination.

Remote pipettes (propipette or equivalent) will be used for all transfers
of 1iquid in the radioicotope lahoratory.

All experimental procedures shall be executed so0 as to permit easy decon-
tamination in case of accident. Thus, absorbunt paper with waterproof
backing will be used as a cover for all tables wherever radioisotopes are
to be used experimentally in any way. Rubber gloves and a laboratory coat
or plastic apron are to be worn by all personnel directly involved in
experimeatal work f.volving the use of radioisotopes. In all cases,
operations involving radloezctive materials wi!. be performed over water-
tight trays bedded down with disposable abso:oent paper.

1f there is any chance for volatilization of an isotope the procedure will
be carried out unler a chemical fume hood with an appropriate trap. Todine
compounds und carbon-l4 oxidation cre of part lcular concern with respect to
volatilization. Hewever, no procedures are contemplated at this time i
which this will be & problem.

Use of radioactive miterials wil® be confined to work trays. Paper dis~
posal containers will be availabls and labe’led appre riately for disposal
of solid waste (gloves, disposible pipettes). A single sink properly
labelled will b used for washing radiocactive glassware. These areas

will be surveyed daily. No student or investigator will leave the labora-
tory without checking his ha .s and clothing for contamination.

Movement of radiocactive materials betwec. rooms, in halls and corridors Is
to be discouraged. When necessary, material to be moved will be carried
in a plastic container or on a tray covered with absorbent paper.
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6.

10.

11.

In general, active materials are to be retained at specific points within
the Laboratory and are to be kept in appropriate protective vessels except
under conditions where brief removal may become necessary. All hard beta
emitters and gamma emitters are to be stored in lead chambers as supplied.

Except for properly enclosed sarples, no transfer of active materials shall
be made. Thus, pouring of active solutions is specifically prohibited. In
no instance msut an active sample be allowed to come in contact with a
radiation monitor or any other measuring device.

All containers with radiocactive materials will be labelled with approved
labels on which will ve recorded the type and amount of radiation with

the users name and the date. Contaminated articles and glassware wiil be
either disposed of as solid wasie or decontaminated by appropriate
measures (washing with "count off" etc.). Decontumination procedures will
be carried out under the direct supervision of one of the persons listed
in section €.

Film badges will be worn at all times when working with hard beta &and
gamma emitting radioisotopes. Film badges are to be requested from RSO.
The RSO may require film badges to be worn whenever he deems it necessary.
Survey meters shall also be employed to predetermine the dosages in any
given experiment and to check the dosages during an experiment. Records
of expc ures will be kept of all exposures received. In no case will the
student or experimentor be permitted to receive more than 1C millirem/week
(whole body raciation). It is antfcipated that far less than 10 millirem/
week will actually be received. The maximum radiation level for any por-
tion of che body will be limited to 100 millirem/hr.

Children and unauthorized personnel are specifically prohibited from
entering Radioisotope laboratories.

Because of the radiation hazard and the danger of contamination, all catlng

drinking, swoling and usc of cosmetics are specifically forbidden in the
arcas prescribed for radiouctivity studies. No food containers or eating
utensil: are to be taken into or used in the Laboratory. Do not place
books o1 clothes anywhere except on the rvacks provided.

Good technique and "good housckeeping' 14 to be maintained at.oll times. All
proccdures Involving any degree of activity must first be practiced

with non-radioactive materials until facility is gained with the procedurc,
Pipetting techniques, for instance, should Be learned with water or any
similar non-radioactive solution until exact deliveries can be

exercised at will, Disscction or handling of unfamiliar animals or other
tfological substances must first involve non-radicactive materials.

In case splllage of radlolsotopes occurs lmmediately not)fy the purson
in charge. Carefully note the arca in which the activity becomes
transferred. The decontamiration procedure whie! will generally be
followed by the Laboratory Director will involv :

a) BRlotting up the material with absorbent paper with waterproof
backing (while wearing rubber gloves).
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lz.

b)

c)

d)

A survey of the area for contumination with a counter-type
uctector.

Decontumination by means of limited arca scrubblng (with
appropr‘ate chelator such as ethylene~diamine tetra-acetate

in case of cations) until a background recading is obtained
with the detector.

All disposable materials contaminated by the splll or cleaning
shall be placed in a water~tight jar or cam clecarly marked
“radioactivity, contamination”. The date, type of activity,
approximate amount, cpm at the surface and mc/hr emitted ac the
surface ot the contuiner are to be clearly labeled. In no
instance shall any glven contamlnation container be filled with
so much activity so as to constitute a radlation hazard. In

any given working area, nc materials shall be stored so as to
constitute a dosage greater than 1 mr/hr to any part of the body.

1f an accident occurs with a radioisotope, turn off laboratory fans, evac~-
uate all excess persons, (those not involved with the situation) from the
room and have someone call the radiation cafety officer or one of the
following persons. Ordinarily it would be best to step out into the hall
and guard the door until one of the persons listed arrives to take charge.

OFFICE HOME

Prof. Donald A. Daavettila 487-2084 or 4B2-5787

Dr. Bertell K, Whitten 487-2033 or 482-7099
br. Cary P. Agin LB7-2084 or 482-4105
br. Thomas G. Ellis 487-2270 or 337-0566
Dr. Vasant R. Potnis 487-2085 or 482-7517
Dr. C. E. Mandeville 487-208C or 482-4380

F Waste Disposal

Ani na

ls used for isotope studies are maintained in a separate area by the stu-

deuts or experimentors involved (Room 1001C) and are not subject to animal
catetaker handling or the normal animal housing facility., No more than six
animals are used at any one time and the maximum length they are radioactive

is 24 hours.

In the one experiment where an isotope is used In Vivo, the

fsotope in question is 1131,



ITEM 15 Continued

Wwhen sources are no longer neeacd or desired, they are placed into the radio-
active waste storage barrel in the room S013 of the ME-EM Building. The barrel
{s located in a small locked room in the sub-basement of the ME-EM Building.

Waste disposal is by storage in NRC a-proved disposal barrels untfl sufficient
number, 1 or more are ready for shipment. Only one such shipment has been made
in the past 10 years and this was in February of 1972 to NUCLEAR ENGINEERING CO.,
INC., P. 0. Box 146, Morehead, Kentucky, (Main address is P. 0. Box 594, Walnut
Creek, CA).

In the Biology Laboratory om occasion liquid waste is released into & sanitary
sewer in conformance with 10CFR, part 20, section 20-303 as follows:

4 2 x107? ye/m2
2 5 x 107 we'ml
13 ¢ x 1070 ue/ml

USE OF BADGES

G 1t will be the responsibllity of each project leader, group leadvr or major
professor in charge of investipatlons which involve the use of fsotupes or
of other radiation sources to submit the names of all individuals involved
in these investigationa to the radiatfon safety officer (RSO), Tt will be
the responslbility of the persons in charge ol projectu fnvolving radlatlon
to sce that cach of the individuals working on the project has and uses a
fi1lm badge as provided by the RSO  The Safety Committee upon the recommendation
of the RSO, may order a medical examination at any time it is deemed
necessary. In addition tle radiation safety officer has the authority to
shut down any project where film badges should be used but are cither wot
being used or are being used improperly. Film badge reports will be
{ssued through the RSO to the individuals responsible for the project.

H  BIO-ASSAY

The need for and order of bioassays will be determined by the ‘Radiation
Safety Comabttee ortheradiation safety offlecr depending on the tiwme,
circumstances and the availability of the individuals. Ocdinarily the
decision for bloassay would be made ac a regular meeting of the conmittee
vhen they consider the requested project and notlee Lo the individual
concerned would be via the radiacion safety officer. We do not anticipate
at this time a need for biocassays. Although the maximum amount for Hydrogen
3, 1-125 and I-131 are 2 me, 5 me, and Smc respectively (Section 6-B),
amounts used at any given time in any given experiment are not wore than
100 microcuries. In addition the form and experimental use of these
isotopes 18 such that hazzard from internal ingestion or inhalation
(lodine vapors) is minimized to the greatest possiblic extent. (No
internal hazzard is present as far as can be ascertained at present) .
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1 Leak Test of Scaled Sources

Scaled sources containing byproduct material shall not be opencd ard
no repair or scrvicing of a source would ever be attempted. If trouble
occurs, the source would be taken out of service, locked and completely
scaled in wax and plastic and held for disposal at the next arranged
shipment. (When our standard approved barrel is full). Byproduct
material shall not be used in or on human beings or in products
distributed to the public, nor in field applications where activity

is released.

Each scaled source containing by product material, other than
Hydrogen 3, with a half-1ife greater than thirty days and in
any form other than gas shall be tested for lecakage and/or
contamination at intervals not to excecd six months. In the
abscnce of a certificate from a transferor indicating that a’
test has been made within six months prior to the transfer,

the sealed source shall not be put into use until tested.

Each test is by alcohol, acetone, and water wipe tests and then
counting the wiping paper.

The test is capable of detectiny the prenence of 0.005
microcurles of radloactlve material on test sample. The test
sample is taken from the scaled source or from the surfaces
of the device in which the sealed source is permanently
mounted or stored and which one might expect contamination
to accumulate. Records of leak test results shall be kept

in units of microcuries and maintained for Laspection by the
Nuclear Regulatory Commission.

1f the test reveals the prescence of 0.005 mich@curies or more of rewovable
contamination, we shall {mmediately withdraw the scaled source {rom use

and shall decontaminate it or dispose of 1t in accordance with Commission
regyulations. A report shall be filed within 5 days of the test witih Lhe
Director, Division of Materials Licensing, Nuclcar Regulatory Commisston,
Washington, D. C., 20555, describing the equipment involved, the test
results, and the corrective action taken. A copy of such report shall wluo
be sent to the Director, Region 111, Division of Compliauce, USAEC,

799 Roosevelt Road, Glen Ellyn, 1L 60137,

Tests for leakage and or contamination shall be performed by the RSO
Mr. Donald A. Daavettila. The training and experience of the RSO is
detailed in Sections 16 and 17




16.

for each individual named in
FORMAL TRAINING IN RADIATION SAFETY, Artach a resume :
ltems G and 7. Describe individual’s formal training in the following areas where anpl-caplg. Include
the name of person of institution providing the training. duration of training, when training was

received, etc.
s. Principles and practices of radiation protection,

b. Radioactivity measurement standardization and monitoring
techniques and instruments.

¢. Mathematics and calculations basic to the use and measurement of
radioactivity.

d. Biological effects of radiation.

Dr. Bertwell K. Whitten (Cha rman, Radiation Safety Commitcee)

DURATION OF ON TIE JOB FORMAL CUURSE
TYPE OF TRAINING WHEPYE. TRALINED TRAINING (circle answer) (circle answer)
a. Principles and Sec Below 1962
practices of radi-
ation protecticn Yes ) No No

b. Radioactivity ”
measurcment stan-
dardization and

monitoring tech-

niques and

instruments

No @ No

¢. Mathematics bss

and calculations
basic to the use
and mecasurement

of radioactivicy Yes) No

® ©

d. Blological .

cffects of .
radiation Present Yes) No Qt" No

1. B. K. Whitten, Prof, of Physiology, Lept of Biological Sciences

.2. Formal training in Bionucleonles via course work at Purduc
University.

3. Extensive rescarch expericnce over sixteen years at Purdue
University, lLafayette, IN; Fitzsimmons General Nos=pital,
Denver, CO; Natick Aruy Laboratories, Natick, MA; and
Michigan Technologicul University, Houghton, MI.



Item 16 (centinued)

Deua'd A. Daavettila (Radiation Safety Officer)

TYPE OF TRAINING * DURATION OF on Ty Jois FORMAL, COURSE
WHERE TRAINED TRAINING ®*  (circle answer) (circle answer)

No <:::) No

a. Principles and
practices of radi-  Argonue Nat'l Lab, ~©@ 4
ation protection Argoune, 1L

®

b. Radioactivity

measurement stan- o pes
dardization and

monitoring tech-

niques and

instruments No Yes No
¢. Mathematics

and calculations ' %
basic to the use

®6O ©

and measurement

of radiocactivity No No
d. Biological '

effects of !

radiation No <:::> No

* Sinc 196§ I have been directly involved with the teaching and research
aspects of catagories a, b, and ¢ described above.

Control N, 0 189 ’



‘Item 16 (conunued,

br. Gary P. Agin

TYPE UF TRAINING

a. Principles and
practices of radi-
ation protection

b. Radloactivity
measurcment stan-
dardlzation and
monitoring tech-
niques and
instruwerts

c. Mathematics
and calculations
basic to the use
and mcasurement
of radioactivity

d. Biologicel

effects of
radiation

pPr. Thomas GC. Ellis

TYPE OF TRAINLING

a. Principles and
practices of radi-
ation protection

b. Radioactivity
measurement stan=-
dardization and
monituring tech~
niques and
fnstrumentcs

¢, Mathematics

and calculations
basic to the use
and measurement
of radloactivity

d. tlological
effects of
¢ 'ation

WHERE 7TRAINLD

Kansas State Univ,

Kansas State Uuiv,

Univ. of Kansas
Kansas State Univ,

Kansas State Univ,

WHERE TRAINED

USAF "
Michigan Tech

I own Statc

"

i

DURAT LON OF

TRAINING

1964-68

196468

1959 -68

196468

DURATION OF

TRAINING

2

IR

v
9
o

ON THE JOB

FORMAL. COURSE

(circle answer) (cirele answer)

No

®

No

®

Yes Nu

®

ON LHE JuB

Yes <EE:)
Yes No

&~
@

FORMAL, COUIRSE

(circle answer)(cirele answer)

(fes) e

Yes No

Yes No

(fes) o

-~

Yeu Nu



Frederick Erbisch

TYPE OF TRAINING

a. Principles and
practices of radi-
ation protection

b. Radloacrivity
measurcment stan-
dardization and
monitoring tech-
niques and
instruments

¢. Mathematics
and calculations
basic to the use
and measurement
of radiocactivity

d. Blological

effects of
radiation

Jack C. Hollaund

TYPE OF TRAINING

a. Principles and
practices of radi-
atlion protection

L. Radiocaccivity
m.asurcment stan-
dardization and
monltoring tech=
niques and
{nstruments

¢. Mathematics
and calculations
basic to the use
and neasurement
of radioactivity

d. Blologleal
e¢ftocts of
radiat ton

" Ttem 16 (continued)

DURATLON OF ON THE JOB

Mich., Tech. Univ. 1968/present

®

" 7
Yes No Yes ( Nu)
’I i
Nu Yes @
VZ e " iR
No Yee \\g:)
DURATION OF ON THE OB FORMAL CoupsLE
WIERE TRAINED TRAINING (clvele answer ) (cirele answer)

Formal course work
at the Duluth |
Clinic -~ 1958 & 4

.. n

FORMAL, COUnaE
WHERE TRAINED TRALINING (circle answer)(circle mswer)

-®

©

)
©

No



Item 16 (contin¥W8) .

ggzjguglvu E. Mandeville

- ———————— N — -

TYPE OF TRAINING DURATION OF ON THE SO FORMAL, COURLGE
WHERE TRALINED TRALHING (circle anuwer ) (eleele answer)

a. Principles and Rice Univ. 1940

practices of radi- 1940-43

ation protection Yes No (:::) No

b. Radioactivicy MIT Radiation 35 years up

measurement stans 1ab 1946-53

dardization and
monitoring cech=
nijques and
fnstiruments

®

No No

c. Mathematics Lecturer in to 1975
and calculations Radiological

baslc to the use Physics at

and weasurement Philadelphia

of radioactivity

d. Biolugleal Kansas State
effecty of 1951-67
radfation College 1950-60 No No

¢

® ©

Dr._David E. Nevalainen

TYPE OF TRAINING DURATION OF ON TIE JOB FORMAL COURSE
WHERE TRAINLD TRAINING (circle answer ) (circle answer)

a. Principles an Unlv. of Mimn 2.5 yrs.

practices of radi- 7

ation protcction No Yes ( No

b. Rodloactivicy Univ. of Minn. 1.0 yrs.

nranurvmuut stan-
dardization anl
monitoring tech=

niques and e~
{nstruments No Yes No

C. Mathematics Univ. of Ml 1 wk
and calculations
basic to the use

and measurement ' "
of radloactivity Yes) Bo (305 No

d. Blologieal Univ, ol Mlan. 3 yes.

effectn of Y &
Radlation \I:u tio No



Item 16

Dr. Vasant K, Potnis

TYPE OF TRAINING

a. Principles and

practlees of radi-

ation protection

b. Radioactivicy
measurement stan-
dardization and
monitoring tech=-
nigues and
instruments

c. Mathematics
and calculations
basic to the use
and weasurement
of radfovactivicy

d, Bivlogical
clfects of
rat lat Ton

(continued)

WHERE TRALNED

Bartol Resecarch
Foundation
Swarthmore, PA

Saré/above

Bavioel
Agraun, indla

Bartol Res.
Foundation

DURATION OF
TRAINING

1954-60

1950-52

1954-60

ON THE Jon

o)

¢

()

No

No

FORMAL COnRLE
(circle answer)(eircle answer)

No
vew ()



12. EXiLRIENCE. Attach a resume for each individual named in lteins 6 and 7.

Describe individual's

work experience with radiation, including where expericnce was obtuined. \Work experience or cn-

the-job training shouid he commensurate with the proposed use,
maximum activity of each used,

Dr. Bertwell K, Whitten Chairman, Radiation Safety Committee
MAX. ANMT, WHERE EXPEKRIENCE DURATICN or

1SO0TC2E (at any one time) WAS GAINED EXPERTENCE

clé 2 me FGil; NL; MTU 9 years

w3 2 mc FGH; MTU 7 years

1125 5 me MTU 5 years

1131 5 me MTU 5 yeare

piz 5 me PCH; NL; MTU; PU 12 years

Ca45 2 me PU 4 years

g, 1 me PU "

co0 1 me e .

sr89 500 ue PU ”

s¢90 500 ue ru e

C 137 500 ue PU "

FCH - Fitzsiomons Gen. Hoapital, Denver, €O

PU  « Purdue University, LaFayecte, 1IN
NL Natick Army Laboratories, Natick, MA
MIU - Michigan Technological University, Houghton, M1

Chatrman of Radictic. Safety Committce -~ A technical radfation
comuittee has been established by the University Salety Council.

Include his: of radivisotopes and

TVPE OF usk

Anlwal & human metabol
Studies, in +. * and i
vitro

Animal & human matahol
studies, in vivo and i
vitro

metabolic studies &
RIA proccdures

"

anfmal studies in
vivo & in vitro

aquatic ecological
uptake studies

safety

Thig

committee in conjunction with the radiation safety officer oversees

the usce of byproduct material by all university personnel.



Item 17 (continued)
Donald A, Daavettila  Radiation Safety Officer

MAX. AMT. WHLERE EXPERIENCE DURATION OF
ISOTOPE  (at any one time) WAS CAINED EXPERTENCE TYPE OF Uk
Fiss 0.1 mc Argonne Nat'l Lab 6 years Reactor Para&otut
Producte at on2 time Atomic Power Dev, As, Mcasurements
Cs137 1 curie MTU 5 years Beam Source
Co-60 mc & also with a 970 curie Cobalt 10 years Radiation

Processing Irradiator

Many small training experlment sources for counting studies with various

detectors

Additional Detail on the Nuclear Radiation Related Traiuing of

e

1964

A

Donu]d A. Daavettila

On¢ course in Kuclear Chemistry at Michigan Technological
University in aduition to a number of Physics courses that
touched this area.

With the exception of one 9 month perfod absent for high
school teaching the work was contlinuously with and around
nuclear reactors and nuclear radiation at the Argonne
National Laboratory. Included is one academic year of
formal course work in the Argonne International School
taking courses in radiation safety and closely related
subjects. Handled fuel elements (low power recactor),
many irradiated foils, worked with radfation detection
instruments as a matter of daily routine,

One nine month period at the Enrico Fermi reactor for
Atomic Power Development Associates, working with and
around nuclear radiation as part of the Nuclear Test
Group.

4 to present at Michigan Techmological Unlversity teaching courses

in Nuclear Pover and Nuclear Radiation in addlition to
general physica and chemistry courses. Serve as
radiation safety officer.



Item 17 (cont}nud’ .

Dr., Cary P. Agin

MAX. AMT. WHERE EXPLRIENCE DURATION OF
150TOrE (at any on& time) WAS CAINED LAPERLIENCE TYPE OF USE
103Ry 10 mc. Kansas State Unlv. 1 year Spec troseopy
1555m 30 mc. Kansas State Univ. 2 ycars Spectroscopy
1910s 10 mc. Kansas State Univ. 1 year Spectroscopy
1930g 10 mc. Kansas State Univ. 1 year Spectrascopy
171Er 10 mc. Kansas State Univ. 1 yeas Spectroscopy
972¢ 20 mc. Kannas State Univ. 1 year Spectroscopy
144Ce S mc. Michigan Tech Univ. 1 year Spectroscopy
116mIn S me. Michigan Tec'. Univ. 1 year Spectlroscopy
169yp 10 mc. Michigan Tech Univ. 1 year Spectroscopy
115mCd S me. Michigan Tech Univ. 1 year Spectroscopy
lllkg 20 mc. © Michigan Tech Univ. 1 year Spectroscopy

Dr. Themas G. Ellis

WAX. ANT. 'WHERE EXPERIENCE DURATTON OF
1so01ore (at any oue time) WAS GAINED EXPERIENCE TYPE, OF USK
Cs 137 .
Co60 50 millicuries Michigan Tech Univ.
Many
Ochers Teaching laboratories in radiation measurcments, radioisotope

techniques, radiation chem, and radiological monitoring in
Civil Defense o! MTU and Towa Staty swnice 1957

Dr, frederick Erbisch

MAX. AMT. WHERE EXPERIENCE DURATION OF ‘
1SOTOPE (at any one tiae) WAS CAINED EXPERIENCE TYPF. OF USE
p32 2me MU 1968/present  Uptake Jn plants
cl4 cacbenate lme MTU 1968/ present Photosynthesis stud lvy

Control No. 01859



Ttem 17
or. Jack C. Holland

MAX. AMT.
1s0TOrE.  (at any one tiwme)
P32 1 mc
cn00 1 mc
1231 1 me

Dix. Charles £.4Hand¢v1110

(cont!l!Ld)

MAX. AMT.
(at any ene time)

1£0T0PL

5”31‘ millicuries amounts of more than 25 nucllides starting o
Na“" until the present.

Dr. David E. Nevalainen

MAX, AMT.
1sotork  (at any one time)
T-13 5 me
1131 1 me

pr.‘Vantnt R. Potnis

MAX. aMl.
1SOTOYE (at any one time)
celdd 5 me
1 pllom 5 mc
ni® 10 me
callom 5 mc
Aglll 20 me

WHERFE EXPEKIENCE
WAS GAINED

Duluth Clinic-MIVU

Duluth Clinic

MU

Dulucth Clinic-M1U

WHERE EXPERIUENCE
WAS GAINED

.

WHERE EXPERTENCE
WAS CAINED

Univ.

of Minnesota

Univ. of Minnesota

WHERE EXPERIENCE

WAS CAINED

Mich. Tech. Univ.

@ Bartol Rescarch Foundat ion "(1954-60)

185y, 187y 188pe, 19)pe, 195p, 197p¢,

195Au. 196Au

DURATION OF
EXPERLENCE

1958/present

1958-] 9(0’0
1970-present

1958-present

DURATION OF

EXPERIENCE

DURATION OF

EXPER1ENCE
4 yrs.

4 yrs.

DURATION OF
FEXPERIENCE

1-2 yr each

972?, !OJRU, llscd. 129Tc. 1“3C0, 1“9Nd, 15950, 171£r.

19’05, l9300. 1921:‘. 1gl‘lr, 197p¢ A1l in a few wmc range

TYPE OF USL

Varjous cuemlcal
experiments

Shill 1!!.;, A‘hl.ly&
RIA

Uptake studles in
humans & animils

TYPE OF USE

1942 wicth

TY(PE OF USE
Expcrimentnl:hpl-ulu

Clinical workups

TYPE OF USE

Study, and radi-
ation properties

~

’ lg}“?t All in a few me range.
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