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RADIATION DETECTION INSTRUMENTS (CONTINUED)

The irradiator is checked monthly with a survey meter for the purpose of
detecting unusual radiation levels that might indicate shielding failure, source
disconnection or major contamination. The portable survey meter is calibrated
on a regular schedule using a standard source. It is one of two meters used
by us in monitoring all areas where radioisotopes are used.

CALIBRATION OF INSTRUMENTS LISTED IN ITEM 10

Survey meters are calibrated using the following procedure. A 1 mCi
standard calibration source (ICN Radioisotope Division, catalog no. 76141,
Instrument calibration Source *°Co, 5'' iron shield, 1 mCi activity) will
be positioned in line with the survey meter end window probe. The probe will
be aimed at the source at a distance (d) from the source. This distance will
be measured to the center of the ionization chamber and not to the window of
the chamber. After turning the meter on, the zero setting and battery suffici-
ency will be checked. The meter will be switched to one range, the source
lif.ed from its shielded container and meter reading observed. Each range on
the meter will be checked. The values obtained will be compared to the calcula-
ted value. If these readings do not agree the calibration potentiometer will
be adjusted and calibration rechecked.

FACILITIES AND EQUIPMENT

Evaluated Nuclear Regulatory Commission: Model 38-1, Series #1107;
purchased from Radiation Machinery Corporation which is now ISOMEDIX.

WASTE DISPOSAL
a) Disposal of sealed source in the event of rupture:
1) Call Nuclear Engineering Company, 9200 Shelbyville Road, Louisville,

Kentucky. Phone: 502-426-7160; person to contact is ARVIL CASE.
[f office is closed, there is an answering service that will give
further instructions for a number to contact.
or
Call Chem Nuclear Company, P.0. Box 726, Barnwell, North Carolina.

Phone: 803-259-1781; person to contact is JOHN OTT. They alsoc have
an answering service at night.
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RADIATION PROTECTION PROGRAM

‘ Page 2

Organization and Administrative Procedure

1)

Personnel Organizational Chart

Otto W. Neuhaus, Ph.D.

Senior Supervisor

Paul F. Smith, Ph.D.
Radiation Safety

Officer

Charles L. Soliday, Ph.D.

Associate Supervisor

1
Operators Operators Operators
Laboratory Graduate Other Faculty
Technicians Students and Research

Personnel
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Item 15 (Continued)

2) Administrative procedures regarding safe use of the irradiator

The Gammator M38 irradiator is kept in an isolated room (66 square
feet). A1l walls are cement block; ceiling and floor are concrete. This
room is for limited use only. It is keyed so that only faculty members and
University Security have access.

1. Operator of Gammator must request room key and Gammator key
and operating handle from Associate Supervisor.

2. Only traired operators are allowed use of Gammator.

3. Other users are supervised by the Associate Supervisor or a
known trained operator.

4. Any deviation from normal operating procedure is reported to
the Senior Supervisor and Radiation Safety Officer.

5. The Associate or Senior Supervisor monitors area on a regular
basis (monthly) with a portable survey meter. Wipe tests are
conducted semiannually.

6. The leak test kit used is: ISOMEDIX Model GK Leak Test Kit,
Isomedix, Inc., 25 Eastmans Road, Parsippany, New Jersey 07054.
Leak test samples are taken biannually according to the instruc-
tions included in the Leak Test Kit.

b. Operating and Emergency Procedures

1) Long term operating procedures. Any unusual or long-term operating
protocols will be reported directly to the Senior Supervisor and Radiation
Safety Officer. A monitoring procedure has been initiated using a por-
table survey meter.

2) Emergency procedure. To be initiated should the survey meter indicate
more than 0.05 microcuries of activity.

(a) Senior Supervisor and Radiation Safety Officer will be notified

immediately.
Senior Supervisor: 677-5237 (Office)
624-2941 (Home)
Radiation Safety Officer: 677-5253 (COffice)

624-8860 (Home)
(b) The area in which radiation can be detected will be cordoned off;
all personnel in affected area will be evacuated. Appropriate signs
prohibiting access will be prominently displayed.

(c) University Security Office will be notified. Phone: 677-5341
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Item 15 (Continued)

(d) Region IV Office of Inspection and Enforcement, Nuclear Regu-
latory ?ommission, Arlington, Texas will be contacted. Phone: 817-
334-2841.

(e) Isomedix Inc., Parsippany, New Jersey. Phone: 201-887-4700
Mr. George Gates or Mr. Bill Owen will be contacted for advice.

(f) If disposal is required, one of the following will be contacted:
Nuclear Engineering Co.
9200 Shelbyville Road
Louisville, Kentucky 40207

Person to contact: Arvil Crase Phone: 502-426-7130 day or

night

Chem Nuclear Company

P.0. Box 726

Barnwell, North Carolina

Person to contact: John Ott Phone: 803-259-1781 day or
night

c. Training Program

A1l operators are required to complete a course in Radioisotope Tech-
niques such as provided for graduate students by the Division of Biochemistry,
Physiology and Pharmacology. This is a 4 semester hour course involving both
lectures and laboratory experiments. A copy of the course schedule is appen-
ded. This course is taught by the Senior (applicant) and Associate Supervi-
sors described in this application (Item 15 a). Training documentation for
both Senior and Associate Supervisor is included in this application (Item 1€).
As indicated in the course outline one experiment covers the “Use and Cali-
bration of the Gammator Whole-Body Irradiator". Competency of students is
tested by examination.

Non-student operators (e.g., laboratory technicians) either take the
Radioisotope course by audit or receive specific on-the-job traininc by a
Supervisor. Until they have demonstrated their competency in operating the
Gammator, they are supervised by a designated, trained operator.
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FORMAL TRAINING IN RADIATION SAFETY

a. Otto W. Neuhaus, Ph.D., Senior Supervisor

(1) Type of Training

Page 5

(a) Oak Ridge Institute of "luclear Studies, Special Training Course

4 weeks duration, formal course

(b) Oak Ridge Institute of Nuclear Studies, Training Course in
Radioisotope Techniques, 4 weeks formal course, as well as
on-the-job training

(c) Wayne State University and University of South Dakota, 19
years experience on-the-job radioactivity measurement stan-
dardization and monitoring techniques and instruments, mathe-
matics and claculations.

(d) University of South Dakota, 9 years experience, on-the-job

biological effects of radiation

ISOTOPE MAXIAMM AMOUNT WHERE EXPERIENCE GAINED DURATION TYPE OF USE
b~ 40 mc Wayne State University 8 years Metabolic studies
Detroit, Michigan and teaching;
e 59 mc 5 8 years assays
gl 100 mc . 8 years .
E | 100 me . 8 years .
iZp 100 mc . 8 years ’
H 50 mc Univ. of So. Dakota 11 years .
Vermillion, S.D.
“5Ca 10 me . 11 years .
s 10 mc v 11 years -
137Cs 840 Ci ’ 11 years "
(Gammator
Irradiation)



Item 16 (Continued, FORMAL TRAINING IN RADIATION SAFETY)

Charles L. Soliday, Ph.D., Associate Supervisor

(1)

Whitworth College, Spokane, Washington

4 hour course, one semester, lecture and laboratory

Page 6

(2) One seme.rwr formal course as well as on-the-job training
(3) On-the-job experience, Montana State University, Washington State
University and University of South Dakota, 1968-present (11 years)
(4) !
ISOTOPE MAXIMUM AMOUNT WHERE EXPERIENCE GAINED DURATION TYPE OF USE
o 10 mCi Montana State University 5 years Biochemical incorp-
oration studies and
g 1 mCi Montana State University 5 years enzymatic assays
e 0.2 mCi Montana State University 5 years "
'H 100 mCi Washington State University 5 years .
b - 5 mCi Washington State Univ. 5 years o
ey 2 mCi University of So. Dak. 1 years Laboratory instruc-
tion
e 2 mCi University of So. Dak. 1 year ’
**to 2 mCi University of So. Dak. 1 year .
b - 2 mCi University of So. Dak. 1 year "
o - 840 mCi University of So. Dak. 1 year Gamma irradiation



16. (FORMAL TRAINING IN RADIATION SAFETY, Continued)
Paul F. Smith, Ph.D., Radiation Safety Officer

(1) Philadelphia College Pharmacy and Science, Philadelphia, Pennsylvania
130 hr formal course and on-the-job training

Philadelphia College Pharmacy and Science, on-the-job training

[SOTOPE MAXIMUM AMOUNT WHERE EXPERIENCE GAINED DURATION TYPE OF USE

South Dakota 20 years Biochemical experi-
Pennsylvania nentation
Coll. Pharmacy

So. Dako
Pennsylvania

Coll. Pharmacy

4

d

Biochemical experimen-
tation, remote hand-
ling

Pharn 3 weeks Remote handling &
alibration

e .
Uakota

Remote handling &
)11. Pharm. biochemical experi-
mentation
Pharm. 3 weeks ;alibration

vear 1“][)["]‘)"'% ‘.i]
mentation
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DBPP 632 RADIQISOTOPE TECHNIQUES
Room 210 - 3:30 - 5:00 P.M.
SECOND QUARTER: 1979 - 1980

LECTURE SCHEDULE

DATE LECTURE

Tuesday Introduction

Novemcer 13 Elements of Atomic Structure

Neuhaus

Thursday Radioactivity

November 15 Methods of Decay

Neuhaus Nuclear Stability

Tuesday Radioactivity

November 20 Decay Schemes

Neuhaus Half Life

Thursday

November 22 THANKSGIVING DAY

Tuesday a. Alpha Part Properties of Some I[onizing
November 27 b. Beta Part Radiations and Their Inter-
Neuhaus ¢. vy-Rays actions with Matter
Thursday Radiation Detection and Measurements [
November 29

Neuhaus

Tuesday Radiation Detection and Measurements II
December 4

Neuhaus

Thursday Radiation Detection and Measurements III:
December 6 Liquid Scintillation

Cerreta

Tuesday OPEN DAY FOR LIQUID SCINTILLATION LABORATORY
December 11

Cerreta

Thursday Radioimmunoassay: Lecture and Laboratory
December 13

Cerreta

Tuesday OPEN

December 13



DATE LECTURE
Thursday OPEN
December 20
Tuesday Radiation Detection and Measurements IV:
January 8 y-Spectrometry; Lecture and Laboratory
Soliday
Thursday Radiation Dose and Exposure
January 10
Neuhaus
Tuesday Health Physics [
January 15 Dosimetry
Read
Thursday Health Physics I1I
January 17 Allowable Exposure
Read
Tuesday Health Physics I[II
January 22
Read
Thursday Health Physics IV
January 2% a. Obtain a License
Smith b. Purchase isctopes (record keeping)
¢c. Basic Safety Precautions
d. Monitor Samples and Work Areas
e. Disposal of Waste
Tuesday
January 29 Radioautography
Soliday
Thursday Effects of Radiation at the Molecular
January 31 Leve]
Neuhaus
Tuesday Use and Calibration of the Gammator
February 5 Whole-Body Irradiator
Soliday
Thursday Effects of Radiation at the Cellular Level
February 7
Neuhaus
Tuesday Fission and the Preparation of [sotopes

February 12

Thursday
February 14

EXAMINATION



WEEK OF:
11/13-11/15

11/27-11/29
12/4-12/6

12/11-12/13
12/18-12/20
1/8-1/10

1/15-1/17
1/22-1/24
1/29-1/31

2/5=2/7

LABORATORY SCHEDULE

Sample preparation and operation of Geiger
counter

Graphic determination of half-life

Inverse square law; absorption of beta and
gamma radiation

Liquid scintillation spectrometry; quench-
ing; efficiency determination

Liquid scintillation counting: Radioimmuno-
assay

Liquid scintillation counting--double
isotope

Gamma spectrometry
Use of Gamma Counter

Radioautography

Use and calibration of the Gammator
whole-body irradiator



