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Individual users

Earl W.
Milton
Thomas
Harold
Ernest
Carl F.
G. Ray
Paul C.

Johnson, M.D.
Shoss, M.D.
Lovinggood, M.D.
Rapp, M.D.

D. Johnson, III., M.D.

Ritter, M.D.
Ridings, M.D.
Horn, M.D.
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/
4
March 5,

1979




5. Radiation Safety Officer

We have elected to choose two Radiation Safety Officers due
to their expertise in various fields and to cover for absence of
each other.

Herbert William Mower, Sc.D. - See attached supplement A.

Wayne A. Mattes, R. T. - See attached supplement A and attached
curriculum of Nuclear Medicine training.

[tem No. 5
Date: March 5, 1979



sonm NRCIIIM SUPPLEMENT A
o™
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US NUCLEAR REGULATORY COMMISS IO

TRAINING AND EXPERIENCE
AUTHORIZED USER OR RADIATION PROTECTION OFFICER

Herbert William Mower, Sc.D.

1. NAME OF AUTHORIZED USER OR RADIATION PROTECTION OFFICER

2 STAYE O n..ﬂbﬂv IN
WeiCe LICENSES TO
PRACTICE WEZICINE

3 _CERTIFICATION

SPECIALITY BOARD
&

CATE :Ol Y

MONTH AND YEAR CERTir gD
C

J

4 TRAINING RECEIVED IN BASIC RADIOISOTOPE HANDLING TE

CHNIQUES

TYPE AND LENCT™ OF TRAINING

LECTURE SUPERVISED
FIELD OF TRAINING LOCATION AND DATES) OF TRAINING LABDRATDRY LABORATORY
A B COuURSES EXPERIENCE
l'nc.m! cm‘-u
Massachusetts Institute of
& RADIATION PHYSICS AND Technology (M.1.T,) 62-68 300 10
INSTRUMENTATION New England Roentgen Ray Soc(66-72) 30 50
“.1 .7. (“-72) 30 50
b RADIATION PROTECTION
MATHE cs e
& TH0 VIS SN0 SLASASEERT M.I.T. (61-72) 200 10
OF RADIDACTIVITY
M.1.T. (66-72) 10 10
a. RADIATION §1OLOGY Columbia University Med School| (73)25 .-
0. RADIOPHARMACEUTICAL MI.T, (66-72) 5 5
CHEMISTRY
T,o"nu NAC 1IN SUPPLEMENT A
o ? 4
- Lhhd

Control No. O
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TRAINING AND EXPERIENCE
AUTHORIZED USER OR RADIATION SAFETY OFFICER

|
|
Ve

SER OR RADIATION SAFETY OFFICER

nadl(

3. CERTIFICATION

SPECIALTY BOARD CATEGORY
8
A

4. TRAINING RECEIVED IN BASIC RADIOISOTOPE HANDLING TECHNIQUES

TYPE AND LENGTH OF TRAINING

| LECTURE SUPERVISE
FIELD OF TRAINING LOCATION AND DATE (S) OF TRAINING LABORATORY LABORATORY
A H COURSES EXPERIENCE

Hours
-

RADIATION PHYSICS ANC
NSTRUMENTATION

@
|
|
|
|
|
|

|

5. EXPERIENCE WITH RADIATION. (Actual use of Radioisotopes o juivalent Experience

ISOTOPE MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION OF EXPERIENCE TYPE OF USE
+

+

-

FORM NRC-J13M Supplement A
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. Tour of the Nuclear Madicine facilitias at St. Francis

b

Hoapital.

B. Tour of the Huclear ledicine facilities at Southeast

Missouri Hospital.

€. Introduction by Dr. . Shoss, Radiologist.

Item No. 5
Date: March 5, 1979



M THEAATICS
Lecturar: Mrs. Mevi Alwja, B.S.(Physics),
B.i. (Mathematics), M.S. (Rad~
fation Blelegy). 13 hours
1. Review: Signs, symbols.
2. Exponznts
3. Logrithms

L. Statistics: Normal distributifon; Poisson distribucien

5. Nuclear Counting Statistics

Item No. 5
Date: March 5, 1979
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Rl ladi0d PHYSICS
Leccurer: sirs. Mevi ahuja, BS. (Physices),
Bens (lithematics), Ma3. (Riude=
iation Bfolegy). 15 hours
1. atonic Radiation Frocessev
a, lsomeric transitions
b. leta-stable states and internal coaversion
Ce p-decay: Positron Decay; Electron Capture
d. dL-Cecay
2. Interaction of charged particles with matter
a. Elastic and inela;tic collisions
b, Specific lonization
¢, GCeneralized Bragg Curve
d. anatnilation and Brehmsstrah fung radiation
3. Photon interactions with matter
a. Conptor scatterging .
b, PFhoto=electric absorption

¢. Pair production

4, Neutron Interactions

Item No. 5
Date: . March 5, 1979




RiDIATIC: FROTECTION

-

V10 Houwrs)

6.
7.

9.

Units of Radifation Exposure and Recommendation of the ICWWU
Rad, RBE, REM, and Dose Equivaleat

Survey Instrumeats

Personal Monitoring Iastruments

External Radiation Hazards

(2) linear attenuation coefficient

(b) shielding in time and distance

Internal Radiation Hazards

Dose Calculation for Internal Radiation Emitters

Fundamental Principles of Contamination Control

Hodifying Factors in Long-Term Exposure

peturer:  lrs. Mevl abeja, B, (Chystes) Do (Machenatics) M8, (Rzdlacion Biology)

Item No. 5

Date:

March 5, 1979
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Lecturer: Stephan A. Kulin
(5 hours)

ne LICENSING

1. Types of human=Use Licenses
Be TRAINING REWUIREMENTS FOR RADIOISCIQPES USERS

C. PROTECTION OFFICER OR COMALTTEE

1. Shielding, Signs, Monitoring, Calibration of Instruments, etc.

D. TRECORDS

1. Waste Disposal
2. Medical Zxaminations of Radionuclide Users
3. Survey lastrument Calibration

[tem No. 5
Date: March 5, 1979




Lesturer: Meul uja

{212 Hours)

1.
2.
3.

A,

3.

10,
1.
12.
13.
14.
15.
15.
17.
18.
19.

Introduction and Scope

History and Principles

Effects un Chemical Systems
Biochemical Effects

Theories of action

a. Classical Target Theories

b. D=37 Dose

¢. Modified Targel Theories

d. Influence of LET

e. 'Direct'and 'Indirect' Action
Effects on hicro-organisms
Ifcracellular Effects

Relative Cellular Susceptibilicy
Acute Radiation Syndrome

Effects of Ionlzing Radfation on Digestive System
Effects on Blood and Hematopoietic Systems
Effects on Other Systems

Modifying Factors

Radiation Carcinogeneous

Radiation and Aging

Radiation and Life Span
Imnunological Effects of Radiation

Cenetic Effects of Radiation

Internal Emitters

MQ‘ _‘“.01““3

Item No., 5
Date:

March 5, 1979
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II.

* e ’
f5'£ﬂﬂéﬂes
NUoLE
1. ATONIC STRUCTURE 10, NUCLEAR STaBILITY
2+ NUCLEsR CONSTITUTION 11. EXTRL=NUCLEAR CONSTITUTION
3. NUCLEAR MCDELS 12. ATOMIC MASS STANDARD
4, NUCLEAR NOMENCLATURE 13. DZCAY SCHEMES
5. ISOTOPES 14, DECAY PATTERNS
6. MASS DEFECT 15. DISINTEGRATION CONSTANT
7. BI1NDING ENERGY 16. PHYSICAL HALF~LIFE
8. ELECTRON VOLTY 17. BIQLOGICAL HALF-LIFE &
EFFECTIVE HALF-LIFE
2. NUCLEAR FORCES -
18, CONSTANCY OF DISINTEGRATION
19. SPECIFIC ACTIVITY
LASTRUNENTATION - :
1. Randomness of Radiation
2, Scatistical Error Determination
3. Statiscical Fluctuations in Patient Counting
4, The Efficiency of Detaction Equipment
5. Counting Geometry
6. Inverse Square Law
7. Cosine Law
8. Systens of Dection 10, Analyzer Section
9.

# i—— S ——— e ——— g w— o — M e s - I e WS- i

Dector Section 11, Data Section

Item No. 5
Date: March 5, {9?9_




11.

S LEBUEN ¢ Bty 350, BT, M2, 12D, (ARY
Jevl sheja, and Fhysiciaa on Tesching Staff.

2:DIQCHEMISTRY

1.
1.
2,
'
5.

b

INTRODUCTION
-

CHROMATOGRAR 1Y

COLLMN CHROMATOGRA PEY

RADIC-TODINATION

RADIOMETRIC ANALYSIS

RADIO-TRACER PRINCIPLES

25DIOPHARMACEUTICALS

1.
2.
3.
4,
3.
6.

INTRODUCSTION

CHARACTERISITICS OF AN IDEAL RADIOPHARMACEUTICAL

QUALITY CONTROL, PYROGEN TESTING, AND STERILIZATION OF RADIOACTIVE PHARMACEUTICAL

BIOCHEMICAL BASIS OF ORCAN AND TISSUZ SPECIFICITY
NUCLIDE GENERATORS
ROUTINE CLINICAL RADIOPHARMACEUTICAL

A. CHEMICAL, FORM, CHARACTERISITICS, AND USES .
a, Labeled particles
b. Chromiva=51
¢. Cobalt=57 and Cobalt=60
d. Technetium
e. Mercury~197 and Mercury-203
f. Iron=55 and Icon=59
g+ GCold-193
he Strontium=85 and Strontium=87m
i. Selealun-75
jo Xenon~=133

ke In=113n (Lung, Liver, etec. Recantly approved,)

[tem No. 5

Date:

March 5, 1979



D.

BSIC LalCA 0N BUOCLLURES

; Stephen ., Kuhn, B.5., R.T, NUO. HaD. (s

Ihyroic Studies

1. Thyvoid uptake and scan

2. Thyroid Suppression cest

3. Thyroid stimulation test

4, Frotein~bouad Il31

$. T) resin test

6. Thyro'dal Plasma clearance of 1131

Hematological Studies

1. Red cell volume studies
2. Plasma volume studies

3. Red cell survival studies
4, Spleenic sequestration

5. Plasma Iron Clearance

6. Plasma Iron Turnover rate

7. Incorporation of Ivon into red cells

AND TISHID AES

oy ' 2% »3
h'.), AsTs SUCHED

o (L82E)= 4D Bours

8. Combined blood volume, red cell volume, and red cell survival

Gastrointestinal Studies

1., Vitamin 812 absorption

. a. Eight hour plasna test
b. Urinary excretion test

2. Exudative enteropathy

3. Castrointestinal bleeding

4, Castrointestinal absorption studies

a. Iron absorption
b. Labeled fat absorption

Renal Studies

1. Chlormerodrin accumulation test
2. 1131 ortho~iodohippurate renogram
3. Glomerular filtratfon rate

Item No. 5

Date:

March 5, 1979



E.

Lagturoers

81

2 Rours)

LIVER SCANNING

L
- - -

4.

Rationale for Scan

Indications and Coatraindications
Agents

a. Physical and Chemical Properties
b. Mechanism of aAction

Dosage and Procedure

PLACENTA LOCALIZATION

1.
7.
3.

L

1.
2.

Rations'e for Test

Indfcations and Contraindications
Agents

a, Physical and Chemical Properties
Dogage and Procedures

a. Accuracy of Procedures

THYROID UPTAKE AND SCAN PROCEDURES USING
Ratfonale
Indications and Coantraindicatfions .
Agents

3.

4.

a. Physical and Chemical Properties
Dosage and Procedure

PANCREATIC SCANNING

‘-
2,
3.

b

Rationale for Scan

Indicatieons and Contraindications
Agents

a, Physical and Chemical Properties
Dosage and Procedure

BONE SCANNING

1.
2.
3.

’
be

Rationale for Scan

Indications and Contraindications
Agents

a. Phystcal and Chemical Properties
Dosage and Proe-dure

I-131

10

Stephen A, Hulin, Mavi Shuja, and Fhvalclan on Teaching Staff

Item No. 5

Date:

March 5, 1979



i 1
Lt " e BRAIN SCANNING . ‘
1. Ratfionalzs for Scan
2. Indications and Contvalmdicaticns
J. Agents

a, Physical and Chamical Propevties
f. Dosage an! Procedure

G. RENAL SCANNING

1. Rationale for Scan
2. Indicatilons and Contraindications
3. “.nt‘
a. Physical and Chemical Properties
4. Dosage and Procedure

H. LUNG SCANNING

1. Rationale for Scan
2. Indications and Contraindicaticns
3. ‘\‘.nt‘ .
a. Physical and Chemical Properties
4., Dosage and Procedure

1. IODINE TRIOLEIN~OLEIC ACID ABSORPTION

1. Rationale for Test
2. Indications and Contraindications
3. Agents
a. Physical and Chemical
4., Dosage and Procedure

J. COBALT VITAMIN B-12 ABSORPTION

1. Rationale for Test
2. Indications and Contraindications
3. Agents
a. Physical and Chemical Properties
4., Dosage and Procedure

L. BLOOD VOLUME, RBE MASS, PLASMA VOLUME, AND RSE SURVIVAL STUDIES

1. Rationale for Study
2. Indications and Contraindications
3. Agents Used
a. Physical and Chemical Properties
4. Dosage

L. FERROKINETIC STUDIES

1. Rationale for Study
2. Indications and Contraindications
3. Agents Used
a. Physical and Chemical Properties
6, Dosage and Procedure

Item No. 5
e Date: March 5, 1979
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M. 14 VITRO THYROIL STUTYES

Racionale for Study

Indications and Contriindications
:\zantl

2. Physical and Chenmiecal Qvouperties
-. Proceduives

Ld T2 ams

Ne EXUDATIVE EJTEROPATHY STUDIES

1. Ratfonalas for Study
2. Indications and Contraindicacions
3. Agents
a. Physical and Chemlzal Properties
4. Dosage and Procedure

U. RENAL STUDIES (CHLORIMERODRIN ACCUMULATION TEST, I-i31 ORTHO-IODOHUZZURATE
PENOGRAM, AND CLOMERULAR PILTRATION AATE)

1. Rationale for Test
2. Indications and Contraindications
3. Agents
8. Phvsical and Chemical Properties
4. Dosage and Trocedure
-

P. CISTRRANCGAAPHIC STUDIES

1. Rationale for Study
2. Indicatlions and Contraindications
3. Agents
a. Physical and Chemical Properties
4. Dosage and Procedure

Item No., 5
Date: March 5, 1979




e

c.

D.

F.

u.' ANATONY, PIHYSIOLOCY AND p».'r:t.:v

Lecturer: M. Shass MN.D. 50 houra

Anatonical Nomenclature
1. Plural forms

2. Prefizes and suffixoes
3. Spelling

Cells, Tissues, Organs Systems
1. Structure of cells

2. Cell division

3. Organ

&, Systens

The Blood

1. Constituents

2., Plasma and Red Cells
3. Pathological terms

The Respiratory System

1. Components

2. Respiratory Passages

J. Detailed study of the lungs
4. Physlology of respiration

The Digestive Systenm

1. Components

2. Structure of Walls

3. Functiun

4. Pathological conditions

The Urinary System

1. Components :

2. Physiology of the kidney
3. Funccion of the kidney
4. Pathologlical conditions

The Nervous System

1. Components

2, Detailed study of the central nervous system
3. The abnorn:lities of the nervous system

4. Some pathological conditions

5. Blood supply to. he brain

The Endocrine System

1. Components

2. Physiology of som¢ Endocrine glands
3. Some pathologfcal conditions

Item No, 5

Date:

March 5, 1979
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Lecturer: Stephen 4, Wuba 5 Milrea 5hoss, H.D.
(1C Hours)

1

-~

Possible Carcinogenic Effect

?. Risk of Leukemia

3. Induced Hypothyroidism

4, Carzinoma Present in the Thyroid

5. 1Indications for Padioiodine Therupy in Hyperthyroidism
6. Dosage of lodine-131
PHOSPHOWS =32 THERAPY

1. Treatment of Chronic Leukemia

2. Primary Hemorrhagic Thrombocvthenia
3. Polycythemia Vera

4. Pleural and Peritoneal Effusions

5. Dosage
COLLOLDAL GOLD-198 and YITRINM-0
1. Pleural and Peritoneal Effusiouns

2. Dosage .

Item No., 5
Date: March 5, 1979
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7. Names and Specialties of Medical Isotopes Committee

M.
G.
T.
N
W.
R.

Shoss, M.D. - Radiology, Nuclear Medicine

R. Ridings, M.D. - Radiation Therapy

A. Lovinggood, M.D. - Pathology

R. Dzur, M.D. - Internal Medicine

A. Mattes, R.T. - Nuclear Medicine and X-Ray Technology
W. Mever - Assistant Administrator

ltem No.

7

Date: March 5, 1979
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Training and Experience

Earl W. Johnson - NRC License No. 24-00128-03, Amendment No. 32
Milton Shoss - NRC License No. 24-00128-03, Amendment No. 32
Harold Rapp - NRC License No. 24-00128-03, Amendment No. 32
Ernest D. Johnson,IIT, NRC License No. 24-00128-03, Amendment No. 32
Carl F, Ritter - NRC License No. 24-00128-03, Amendment No. 32
- Dr. Ritter was incorrectly licensed in Amendment Number 32, and
should be licensed as in NRC License No. 24-00128-03 Amendment No. 29.
This should include Groups I, II, 11l and Iodine 131 as lodide for
treatment of hyperthryoidism and cardiac dysfunction and strontium 90
eye applicator
Paul C. Horn - See attached supplements A and B, We request license for
in-vitro studies and Group I.
G. Ray Ridings - See attached supplements A and B, as well as attached
cirriculum vitae

63!!:"°n.§ch 5, 1979
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Fomw NRC313MSUPPLEMENT A U.S. NUCLEAR REGULATORY COMMISSION |

-8 TRAINING AND EXPERIENCE
AUTHORIZED USER OR RADIATION|SAFETY OFFICER

1. NAME OF AUTHORIZED USER OR RALIATION SAFETY OFFICER 2. STATE OR TERRITORY IN
. . WHICH LICENSED TO
PRACTICE MEDICINE

Paul C. Horn, M.D. Mo., Fla.. Ind.. Ky,
SPECIALTY BOARD CATI.COQV MONTH AND V:M CERTIFIED
A
American Board of Anatomic and June 1971
Pathology Clinical Patholoayv

4. TRAINING RECEIVED IN BASIC RADIOISOTOPE HANDLING TECHNIQUES

TYPE AND LENGTH OF TRAINING

LECTURE/ SUPERVISED
FIELD OF TRAINING LOCATION ANO DATE(S) OF TRAINING | LABORATORY | LABORATORY
A u COURSES EXPERIENCE

. . e e g™

Medicine Dep't., Univ. of Ky.,

| o naoiamionmvsics ano - [Medical Center, Lexington, Ky.
INSTRUMENTATION Jan-April, 1970 under Dr.Prestof

20 hours 90

B) Supervised experience has
been under Dr., T.A.Lovinggood, 10 25
Cape Girardeau, MO. over a peri#d

of years between Nov,, 1970 to
Feb., 1979,
¢. MATHEMATICS PERTAINING TO

THE USE AND MEASUREMENT 10 20
OF RADIOACTIVITY

- b. RADIATION PROTECTION

d. RADIATION BIOLOGY 10 20

0. HADIOPHARMACEUTICAL

CHEMISTRY 10 20

e

5. EXPERIENCE WITH RADIATION, (Actual use of Radwisotopes or Equiveient £ xperience)

150 TOPE MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION OF EXPERIENCE TYPE OF USE
I 125 | less than 10 §t. Francis and 8 years Medical
microcuries Southeast Hositals, diagnosis
Cape Girardeau, MO, {n-Vltro
Co 57 less than 1 Group |

microcurles

Cr 51 less than 5
curies
FOPM NAC-313M Supplement A

(79 Poge 5




Biis ( ( (

roam NRC-313M-SUPPLEMENT B . TS uwu‘cuumnv COMMISSION

PRECEPTOR STATEMENT

t8 the ted by the icant ician’ tor. |f more than tor i to document
luuuunut nqn‘ cnnun;' by 'h==runn physician’s yrecep one precep Lor IS Necessary

1. APPLICANT PHYSICIAN'S NAME AND ADORESS KEY TOCOLUMN C
PULL NAMS PERSONAL PARTICIPATION SHOULD CONSIST OF:

1 Supervised examination of patients 1o determine the suitability for
ract Nisotope diagnoe - 1nd/or trastment and recommendation for
Srescrioed domge.

Paul C. Horn, M.D.

STREEY ARQRSSS 2Collahoration in dose calibration and actual administration of dose
10 the atient including calculation of the radiation dose, related
1701 Lacey Street measurements and plotting of data.
ity TEFATE TIFCO0E | FAdequate period of training to anebie physician to manege radioactive
patients and foliow patients through diagnosis and/or course of
Cape Girardeau MO. 63701 A
2 CLINICAL TRAINING AND EXPERIENCE OF ABOVE NAMED PHYSICIAN
NUMBER OF
CASES INVOL COMMENTS
ISOTOPE | CONDITIONS DIAGNOSED OR TREATED PERSONAL (AGtionad 10 1OMMALION OF COMMen ts may
PARTICIPATION De suber (10 in uplicam on mpera® hee . )

A 8 c [+]

DIAGNOSIS OF THYROID FUNCTION

DINWAEGCO'.LWMB

BLOOD PLASMA VOLUME greatat 'h‘"‘
(B EL) LIVER FUNCTION STUDIES 10
o
1128 FAT ABSORPTION STUDIES 10

KIONEY FUNCTION STUDIES

gFea!e'?'nTJ
IN VITROSTUDIES 1000

1128 DETECTION OF THROMBOSIS

“n THYROID IMAGING

L EYE TUMOR LOCALIZATION

S0-75 | PANCREAS IMAGING

Yb 169 | CISTEANOGRAPH Y

Xe 133 BLO0D FLOW OW&MO .

BHRAIN IMAGING
CARDIAC IMAGING

THYROID IMAGING

SALIVARY GLAND IMAGING

Te®8m | 41 00D POOL IMAGING

PLACENTA LOCALIZATION |
LIVE R AND SPLEEN IMAGING

LUNG IMAGING

BONE IMAGING
OTHER :

FORM NRC-J1IM-SUPPLEMENT 8
(LR L] Page 6 I




PRECEPTOR STATEMENT (Continued)

2. CLINICAL TRAINING AND EXPERIENCE OF ABOVE NAMED PHYSICIAN (Conunued)

NUMBER OF
CASES INVOLVING COMMENTS

IONS GNOSE PERSONAL {Additional information or comments may be
G ok BER TGRS PARTICIPATION submited in duplicete on separate sheets, )

B c D

TREATMENT OF POLYCYTHEMIA VERA,
LEUKEMIA, AND BONE METASTASES

INTRACAVITARY TREATMENT

TREATMENT OF THYROID CARCINOMA

TREATMENT OF HYPERTHYROIDISM

Au-198 INTRACAVITARY TREATMENT

Co-80 INTERSTITIAL TREATMENT
or
Cs137 INTRACAVITARY TREATMENT
125
.-ov INTEASTITIAL TREATMENT
) or TELETHERAPY TREATMENT
Cs-137

Sr-80 TREATMENT OF EYE DISEASE

RADIOPHARMACEUTICAL PREPARATION

Yoso! | GeNeRATOR

Sn-11Y

In-113m GENERATOR
Te-89m REAGENT KITS
Other

3. DATES AND TOTAL NUMBER OF HOURS RECEIVED IN CLINICAL RADIOISOTOPE TRAINING

Jan.-April 1970, 235 hours at the University of Kentuckj Med. Ceénter.
Nov., 1970-Feb. 1979, at Southeast Missouri Hospital in Cape Girardeau, MO,

4. THE TRAINING AND EXPERIENCE INDICATED ABOVE | & PRECEPTOR'S SIGNATURE.
WAS OBTAINED UNDER THE SUPERVISION OF: oy A 5 7 i 71 ”
OF SUPE £ 7 4 ¥/ 4 4
& NAME OF SUPERVISOR /. (1 A ovrgqotry 77 L
T. A. Lovinggood Gl .
B NAME OF INSTITUTION 7. PRECEPTOR’'S NAME (Please type or p.int)
Southeast Missouri Hospital 1. T. A. Lovinggood, M.D,
S VAILING ADDRESS 2. Dr. Preston, Univ. of Kentucky
1701 Lacey Street Medical Center
aTTY
‘ CaFe Girardeaus Missouri
. March 5, 1979

R
N 13IMEUPPLEMENT B




roam NRC-313M-SUPPLEMENT A
(8-78)

TRAINING AND EXPERIENCE

AUTHORIZED USER OR RADIATION SAFETY OFFICER

U.S. NUCLEAR REGULATORY COMMISSION|

1. NAME OF AUTHORIZED USER OR RADIATION SAFETY OFFICER 2. STATE OR TERRITORY IN
WHICH LICENSED TO
PRACTICE MEDICINE
G. Ray Ridings, M.D. MO, OK, FL, TX, MI
3 CERTIFICATION
SPECIALTY BOARD un.nonv MONTH AND V:Al CERTIFIED
A
Radiology Radiology Dec., 1955
4. TRAINING RECEIVED IN BASIC RADIOISOTOPE HANDLING TECHNIQUES
TYPE AND LENGTH OF TRAINING
LECTURE/ SUPERVISED
FIELD OF TRAINING LOCATION AND DATE (S) OF TRAINING LABORATORY | LABORATORY
A 8 COURSES EXPERIENCE
Hours)
fi . Iman/
University of Michigan Over Over
s. RADIATION PHYSICS ANO 1952-7¢55, Ann Arbor, Mich. 100 100
INSTRUMENTATION Souti st Mo. Hospital
capT-CTraTdeaT, MO
b b. RADIATION PROTECTION Over Over
Same as (a) 30 30
¢. MATHEMATICS PERTAINING TO
THE USE AND MEASUREMENT Over over
OF BAmN e Same as (a) 100 100
d. RADIATION BIOLOGY Over Over
Same as (a) 50 50
e, RADIOPHARMACEUTICAL Over Over
- s124 Same as (a) 30 30
6. EXPERIENCE WITH RADIATION. (Actual use of Radioisotopes or Equivalent Experience)
1SOTOPE MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION OF EXPERIENCE TYPE OF USE
FORM NRC-313M Supplement A
(8-78) Page 5




G. RAY'RIDINGS, M.D.

Curriculum Vitae . -

DATE AND PLACE OF BIRTH: November 22, 1918; Missouri
MARITAL STATUS: Married, December 28, 1941; two children
RELIGTION: Protestant

EDUCATION:

Arkansas State College (now University), Jonesboro, Arkansas,

Vanderbilt Medical School, Nashville, Tennessee, 1946-1550,
M.D., June 6, 1950

.o . S v - 2E » " ¢ “t - . o & .- -
. < .

Internshin: . - st ¥ LT I 3

Vanderbilt Hospital, Nashville, Tennessee, July 1, 1950 to
June 30, i55i

i Residengz S o . abel

Assistant Restdent - Internal Hedtcnne, Vanderb!lt Hosputal
Nashville, Tennessee, July 1, 1951, to June 30, 1952

Assistant Resident - Radiology, University Hospital, Ann Arbor,
Michigan, July 1, 1952, to June 30, 135%

Resident - Radiology, University Hospital, Ann Arbor, Michigan,
July 1, 1953, to June 30, 1954 .

CERTIFICATION AND LICENSE TO PRACTICE MEDICINE:

State of Tennessee, November 10, 1950

State of Missouri, February 3, 1963 : .
State of Texas, November 19, 1967 '
State of Florida, March 12, 1971

Specialty Board Certification:
Diplomate, Board of Radiology, 1955

f : UN' I |
[tem No. 8

. = . Date:. March 5 1979
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G. .lly Ridings, .p Curriculum Vitae--Page 2--3’" 28, 1976

ACADEMIC EXPERIENCE: " o
Instructor, Military Science and Tactiés, Arkansas State College,
Jonesboro, Arkansas, September 1, 1940, to November 23, 1942.
Junior Clinical Instructor, Radiology, University Hospital,

Ann Arbor, Michigan, July 1, 1954, to June 30, 1955.

Instructor, Radiology, Vanderbilt Medical School and Department of
Radiology, Vanderbilt Hospital, Nashville, Tennessee, July 1, 1955,
to December 31, 1955. :

Associate Professor, Radiology, Department of Radiology, Universi ty
of Mississippi Medical Center, Jackson, Mississippi, January 1, 1956,
to February 28, 1957.

Professor and Head, Department of Radiology, University of Oklahoma
Schoo! of Medicine, Oklahoma City, Oklahoma, March 1, 1957, to
December 31, 1962. Chairman of the Medical Center Isotopes Commi ttee,
March 1, 1957, to December 31, 1562, Cancer Coordinator, July 1,
1959, to December 31, 1962. Member of the Facultv Board, Hosoitals

* Management Ccmmittee, Research Coammittee, M. E.N.D. Commi ttee,
Executive Committee of the Medical-Facalty, March 1, 1957, to
December 31, 1962. : _

professor and Head, Section of Radiation Therapy, University of
Missouri School of Medicine, Columbia, Missouri, October 1, 1962,
to August 31, 1567; Cancer Coordinator, University of Missouri

" Medical Center, February 1, 1965, to August 31, 1967; Director,
University of Missouri Medical Center Tumor Registry, February 1,
1965, to August 31, 1967. Consultant in Radiotherapy, washington
University School of Medicine, St. Louis, Missouri, July 1, 1965,
to August 31, 1967.

Clinical Professor of Radiology, University of Texas Southwestern
Medical School, Dallas, Texas, January 1, 1968, to June 30, 1971;
actively training UTSWMS residents the entire period. .

Clinical Professor of Radiation Therapy, University of Miami School
of Medicine, 1973-1975. '

PROFESSIONAL APPOINTMENTS:

Staff Radiologist, Vanderbilt Hospital, July 1, 1955, to December 31,

Staff Radiologist, University of Mississippi Hospital, January 1,
1956, to February 28, 1957.

-

. - %3 “ftem No. 8
: .‘ - ,‘;[Ea‘te': March 5, 1979
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A

PROFFESIONAL APPOINTMENTS (Continued:

Head, Department of Radiology, University of Oklahoma Hospitals,
March 1, 1957, to December 31, 1962; also at same Hospitals, Chief
of Radiotherapy, July 1, 1957, to December 31, 1962; and Director,
Isotopes Laboratories, March 1, 1957, to December 31, 1962.
Consultant, VAHOC, March 1, 1957, to December 31, 1962. Attending
Radiologist, Oklahoma Central State Hosoital, July 1, 1957, to
December 31, 1962. Attending Radiologist, Kiowa Indian Hospital,
Lawton, Oklahoma, January, 1961, to August 31, 1962. Attending
Radiologist, University of Oklahoma Health Service, January 1, 1961,
to August 31, 1962,

Head, Section of Radiotherapy, University of Missouri Medical Center,
October 1, 1962, to August 31, 1967. Consultant in Radiotherapy,

Kansas Citv General Hosoital, October, 1964, to August 31, 1967.

Member, Consulting Staff, Boone County Hosoital, October 25, 1966,

to August 31, 1967. Acting Chief of Radiotherapy, Ellis Fischel State
Cancer Hospital, January 28, 1966, to June 30, 1966; “ember, Consulting
Staff, Ellis Fischel State Cancer Hospital, May 1, 1966, to Aug. 31, 1867.

Director of Radiation Therapy, St. Paul Hospital, Dallas, Texas,
August 1, 1967, to January 31, 1971; Consulting Staff, Radiation Therapy,
Presbyterian Hospital, Dallas, Texas, January 2, 1970, to January 31,
1971. Consulting Staff, Children's Memorial Hospital, August 1, 1967,

to January 31, 1971. Consulting Staff, Radistion Therapy, Richardson
Memorial Hospital, Richardson, Texas, July 1, 1969, to January 31, 1371.

Director of Charles Judson Williams Cancer Treatment Center and active
member of staff, Baptist Memorial Hospital; in same Hospital, Chief,
Service of Radiation Therapy; member of Medical Board; member of Cancer
Committee; Radiation Protection Officer, August 15, 1971, to Sept. 31, 1975.
Staff appointments in Jacksonville Hospitals: Staff of St. Vincent's
Hospital, August 3, 1971, to date; Staff of University Hospital, and

member of Cancer Committee, June 22, 1971, to date; Staff of St. Luke's
Hospital, Seotember 21, 1971, to date; Staff of Methodist Hospital, o
October 27, 1971, to date; Staff of Hope Haven Children's Hospital,

‘January 10, 1972, te date; Staff of Memorial Hospital of Jacksonville,

August 15, 1971, to date.

Head, Radiation Therapy Service, Southeast Missouri Hospital, Cape .
Girardeau, Missouri, November 1, 1975. .

PROFESSIONAL AFFILIATTONS:

American Medical Associnstion

Florida Medical Association

Duval County Medical Society

Missouri Radiological Society - Member of Board of Directors, 1966-1967
The American Society of Therapeutic Radiologists : :

The Society of Nuclear Medicine .

~

Item No. 8 3
LI , . Pate: Mareh 5, 1979
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. PROFESSIONAL AFFTLIATIONS [Continued):

The American College of Radiology - Fellow, 1966

The Association of University Radiologists

Radiolugical Society of North America

The American Association for the Advancement of Science

Sigma Xi

Oklahoma State Radiolgic Society - Secretary, 1962

Coordinators of Cancer Teaching - 1960-1967

Association for Cancer Teaching - 1967 to date

Missouri Association of Tumor Registry Directors - Vice-President
and Executive Secretary, 19661967

American Society of Clinical Oncologists, 1974 to date

American Radium Society, 1974 to date -

American Cancer Society - Member, Board of Directors, Missouri
Division, 1966-1967; Member, Board of Directors, Texas Division
1967 to date; Executive Committee, Texas Division, 1969 to
June 30, 1971; Member, Board of Directors, Florida Division,
1971 to date. o

HONORS :

»

' """ « ‘Phi Theta Kappa, Arkansas State College, 1938 . & g e e

Scabbard and Blade, Arkansas State College, 1938

Alpha Omega Alpha, Vanderbilt Medical School, 1549;
Vice-President, 1949-1550

Guest Examiner - American Board of Radiology; December, 1963;

December, 1965; December, 1967; June, 1968; December, 1969;

December, 1971, . g 2 s ’ bl

- -
-

. “OTHER:
Military Service: Active Duty, United States Army, March 1, 1940,
to May 20, 1946; (2nd Lieutenant to Major, F.A.)

EXHIBITS: - .

A Technique for Radium Fractionation; Radiological Society
of North America, Chicago, November, 1963.

" Radium Fractionation in Treatment of Cervical Carcinoma;
Missouri State Medical Society Meeting, April 4, 1965,

The Tumor Re.gistry; New Aspects; Radiological Society of
North America, Chicago, November, 1964,

Treatment of Cervical Carcinoma; National Medical Society,
St. Louis, Missouri, August, 1967.

Radi ation Therapy Records; A Computerized Clinical Approach;
Radiological Society of North America, Chicago, December,

1969.

Item No. 8 :
* Date: March 5, 1979
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PUBLICATIONS:

Ridings, G. R.: Chapter 13: Discussion, Clinical Radiobiology,

‘ . ¥n Roentgens, Rads and Riddles, A Symposium on Supervoltage
Radiation Therapy, Edited by Friedman, M., Brucer, M., and
Anderson, E.; U. S. Govermment Printing Office, Washington, 25,
DOCQ. 195‘

Use of a Small Diameter After-Loading Intrauterine Applicator.
American J. of Roentgenology, Radium Therapy and Nuclear Medicine
89: 500-501, March, 1963.

- Ridings, G. R.: Fractionated Intrauterine Radium Applications:
Ridings, G. R. and Johnston, R. E.: X-Ray Dose Measurements with

@ Locally-constructed Water Phantom. J. Oklahoma State Medical

Assoc. 563331"337’ JU‘Y' ‘963. '

Ridings, G. R. and’anndt, E. E., Jr.: Some Asnects of Cancer

Registry Procedures at the University of Oklahoma Hospital., J.

Oklahoma State Medical Assoc. 56:431-44), September, 1963,

i 0 e s Ridings, G. R.: Irradiation in Management of Peptic U!cer. Hissouri
=~ * Medicine 60:285-287, April, 1964, . : o s 3 e

Ridings, G. R.: Radiation Therapy for Carcinoma of the Cervix Uteri,
J. of Oklahoma State Medical Assoc. 47:3%7-353, Juiy, 1564,

Ridings, G. R.: Ewing's Tumor. Radiological Clinics of North America
o .. 23315-325, August, 1964, . A R v - - Ml .

Condit, P. T., Ridings, G. R., ind Coin, J. W.: Methotrexate and |
Radiation in the Treatment of Patients wi th Canccr. Cancer Research
24:1524<1533, October, 1964, \

. Wilson, W. J., Templeton, A. W., Ridings, G. }., and Jansen, C.: . .
Combined Lymphography, Inferior Venacavography and Urography. “
- Missouri Medicine 62:290-295, April, 1965

Rinker, C. T., Templeton, A. W., Mackenzie, J., Ridings, G. R.,
Almond, C. H. and Kiphart, R.: Combined Superior Venacavograohy

and Azography in Patients with Suspected Lung Carcinoma. Radiology 88:
L) 445, March, 1967,

Ridings, G. R.: Radiotherany of the Leukemias. Radiological Clinics
of North America 6:83-89, April, 1968. " ‘ .

« Ridings, G. R. and Coffman, W.: 1-131 Retention Curves by Who!e-
Body Counter: Detection of Thyroid Cancer Residuals. Radiology
80:739-740, October, 1967. .

Ide, C. H. and Ridings, G. R.: Radiotherapy of a Re‘current
Adenocarcinoma of Meibomian Gland. Archives of Opthalmology 79:540-54k4,

ol No. 01 & L}
Item No. 8 m - .
Date: March 5, 1979
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PUBLICATIONS (Continued):
Lewellyn, T., Jansen, C., Ridings, G. R., and Coffman, W. J.:
Roentgenographically Undetectable Pulmonary Metastases from
Thyroid Carcinoma Demonstrated by Lung Scan. Radiology 91:
753754, Octobery 1958,

+ Ridings, G. R., Renal Adenocarcinoma: Regression of Pulmonary
Metastases Following Irradiation of Primary Tumor. Cancer 27:
936-938, April, 197V,

' Ridings, G. R., and Marvin, P, A.: A Rapid Patient imbiﬂution
Procedure. Radiology 113:473-474, November, 1974,

In Preparation:

Ridings, G. R., Radiation Therapy: Facility Design and Organiza-
tion (to be submitted in approximately one month).

MISCELLANEOUS:

A e A;z;rloadmg urvical Rodium Apphcator, commercially produced,
- . ' ' . 3 . A . . - & P ;5 @
2. Planned Department of Radiology, which was constructed, 1959.
Designed a Computerized Tumor Registry System at the University
of Oklahoma, which now serves as the basis for a regional Registry
. for Oklahoma; also for the University of Missouri Tumor Registry

g ol and for the Association of Missouri Tumor Registries; addltionolly,_
F R .+~ " for St. Paul and Presbyterian Hospitals in Dallas, Texas,

3. Design and supervise construction of Charles Judson Williams
Cancer Treatment Center, Jacksonville, Florida, 1971.

[tem No. 8
Date: March 5, 1979



Survey meters

Manufacturer's name: __EON
Manufacturer’'s model number: __ PSM-700
Number of instruments available: 1

Minimum range: 0.01 mr/hr to 0.5 me/hr
Maximum range: 1.0 mr/hr to 50 mr/hr
Manufacturer's name: _ Victoreenm

Manufacturer's model number: 240D

Number of instruments available: X

Minimum range 0 mr/hr to 25 mr/hr
Maximum range 0 mr/hr to 25,000 mr/hr

Dose calibrator
Manufacturer's name: ___ Searle Radiographics B

Manufacturer's model number: CRC~22NB

Number of instruments available: 1

Diagnostic instruments

Manufacturer's

Type of Instrument .. Name _ Model No.
Scintillation Camera Searle Radiographics 000-75007T
PHO/Gamma LFOV

Magascanner

Rectilinear Scanner Picker Nuclear 500

Other

a. Plcker Spectroscaler 111 A Serial No. 280
GCamma Scintillation Counter

b. NRD Instrument Co. Model No. L-6 Serial No. 89
Gamma Well Counter

¢. Radx Ventil-Con Model No. 101

d. Radx Xenon Trap Model No. 120

e. Radx Xenon-Kow II 10.8-21 Model No. 150

f. Gamma Counter S/P AW~1450

Item No. 9
Date: March 5, 1979
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CALIBRATION OF DOSE CALIBRATOR




FACILITIES AND 1

The Imaging Room is 18 feet by 30 feet. Within the Imaging Room is;
a scintillation camera, a rectilinear scanner, an uptake machine with a well
counter, a desk area for record keeping, a Xenon-133 delivery system with Xenon
trap and a storage area for Xenon-133 gas. The room has an exhaust vent which
creates a negative pressure in the room.

The Hot Lab is an adjacent 8 foot by 13 foot room. Within the Hot Lab is;
a sink, a refrigerator, normal trash can, a dose calibrator, storage for non-
radloactive supplies, storage area for useful radioactive materiale (this area
is surrounded by 2 inch lead bricks 12 inches high), storage for radioactive
waste (dependent upon the quantity of radioactive waste the material is either
stored behind 2 inch lead brick or within cabinet space which is enclosed by
1/8 inch lead). Numerous lead storage containers of between 1/4 inch to 1/2
inch lead thicknesses are utilized. Eleven inch tongs are used for handling high
concentrations of radioactive materials. The counter top is lined with plastic
backed absorbent paper. Work areas for the preparation of radioactive materials
utilize 2 inch lead bricks for personnel shielding. Background radiation is
minimal and does not interfere with the measurement of radioactive materials.
Syringe shields form Atomic Development Corporation are used.

All radiocactive material is received by the Nursing Office at the Emergency
Room, A RADIOACTIVE SHIPMENT HANDLING AND INSPECTION FORM is completed by the
individual receiving the material and it {s then forwarded to the Nuclear Medicine
Department by the hospital security and given to the Nuclear Medicine personnel .
If after hours or on weekends the material is placed in the Nuclear Medicine Hot
Lab. Instructions on receiving radioactive materials have been given to the
Nursing Office and Security personnel.

Diagrams of the department are included. One diagram shows the department
with its equipment, storage and shielding areas. While another shows the venti-
lation system to the Imaging Room which uses and stores radioactive Xenon 133 gas.

| Gontiol Mo 014 43
Item Mo. 11 rF v
Date: March 5, 1979
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FRONT VIEW OF HOT LAB WORK AREA

I~

THESE THO AREAS WILL BE FO® STOR\GE OF
RADTOACTIVE MATERTALS TO DECAY TO DACKGROUND, THE
BACK IS 1N INCHES OF CONCRETE, TS EOTTOM IS THE
GROUND, THE TOP, BOTH STUES AND THE FRONT WILL BE
SITELDED WITI }§ TO J§ 1°CHES LEAD,

ITEM: 11

DATE# March 3, 1979



‘7 -

| ARE CLOSED wnEw'
©bSueey uents 126 efen éack 2 NogwAL RETURN , 278 chim nck‘&l u:lusr S

| & 1 ExvHAusST \lENT To Roof , Izocw Y “
| | =
i | ..
! EATH Rooms g ] Eg
. e—— ;\ ‘ ; , O"ICE ! F]L‘s
1] B ! ey
‘ i
l ‘ OFFXCE liel o i2hef WATIVG
» (. | © & g
{ = | r/\/\/\/‘
i ]I il -
I! ] -_ngsws Room 1#°x 30 SToRAGE {
-‘ ' '
i 1 ] (‘u - :
l! ; ' 1 200 cbm ’%‘ - : -
: &! || SxammaTioN E fmc_. I :
e %! ! - : 019(-. o | "' commipor
' H '%“.M : .l -
" : i — ; >
! | ‘ ——— : i i
- ‘ . =S g 1 ;
| | n 7‘ &5 i f :
! H : i
H NOT 83 P'ud i {
E i! T —dd l: 2
| I | omer :
orFre || wAITiNG Reom || FiiEs | ee— 0L
. ¥ } , !
. t i




P NING

All personnel who work with or in the vicinity of radioactive material
shall be properly instructed:

a. Before assuming duties with or in the vicinity or radioactive materials.

b. During annual refresher training.

¢. Whenever there is a significant change in duties, regulations, or the
terms of the license.

B —————~————-——ﬁ—*ﬁ——ﬁ“—r~4—‘|
|
|

All personnel who work with radioactive materials shall have completed a
formal course of training approved by the American Medical Assoclation and be

registered or registry eligible by the American Registry of Radiological Tech~

nologist, or the American Society of Clinical Pathologists or the Certifying

Board of Nuclear Medicine lechnologists.

All personnel who receive or work in the vicinity of radicactive material
shall receive in-service education which will cover the following items:

a. Areas where radioactive material is used or stored.

b. Potential hazards assoclated with radiocactive material,

¢. Radiologlical safety procedures appropriate to their respective duties.

d. Pertinent NRL regulations,

e. Rules and regulations of the license,

f. Pertinent terms of the license.

g. Their obligation to report unsafe conditions.

h. Appropriate response to emergencies or unsafe conditions

f. Their right to be informed of their radlation exposure and bioassay
results.

§. Locations where the licensee has posted or made available notices,
copies of pertinent regulations and coples of pertinent licenses and
license conditions.

Item No. 12
Date: March 5, 1979




| Procedures for Ordering Radioactive Materials

All radioactive material orders will be placed under the supervision
of the Senior Nuclear Medicine Technologist. He will ensure that the re-
quested materials and quantities are authorized by the license and that
possession limits are not exceeded.

ital Receiv Procedures for i ides

A. D"t t -

1. Radionuclides are to be delivered to the Emergency Room reception
area.

2. Upon receipt of radionuclide package by the Emergency Room personnel,

a iv t and Inspection Form is filled out
initialed by the person receiving the package.

3. The package with the inspection form is taken fately to the
Nuclear Medicine Department and stored in the Hot Lab, The Hospital
Security shall transport the material.

4, Nuclear Medicine personnel then monitors package (refer to Nuclear
Medicine receiving procedure). This information is logged and
initialed on a radloactive shipment receipt form and is filed along
with the initial inspection form, in the Nuclear Medicine Department.

B. During Off-Duty Hours -
1. Above steps 1,2,3, are to be followed.

2. After package is placed in the lot Lab, it is then relocked by
the Emergency Room personnel.

gontcol o 0 3% W3
Item No, 13 o
Date: March 5, 1979
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SOUTHEQST HOSPITAL X-18

1701 Lacey, Cape Girardeau, Mo. 63701
Phone (314) 334.4822

RADIOACTIVE SHIPMENT HANDLING

AND INSPECTION FORM
DATE RECEIVED TIME AM PM RECEIVED BY
VISUAL INSPECTION OF PACKAGE # __ ( NUMBER PACKAGES ACCORDINGLY )

Exterior Package Condition

OK . PUNCTURED STAINED
aWET CRUSHED OTHER __
e’

If the package is damaged and labeled “Radioactive Materials”, the person
handling the package should wear disposible gloves and place the package
inside a plastic bag. If the area where the package was placed is wet, restrict
the areas exact location from all traffic. The packages should then be trans-
ported to the Nuclear Medicine Hot Lab. The handler should leave the gloves
with the package in the Hot Lab. Immediately notity one of the following per-
sonnel.

1. Wayne A Mattes, ext. 252 of 334-6641
2. Ken Barrett, ext. 252 or 334-6798
3. Tom Welch, ext. 251 or 335-8664

4. Ron Fluegge, ext. 254 or 243-7457

I the package s OK upon receipt. simply transport it to the Nuclear Medicine Mot Lab

= iense remember 10 lock both the Mot Lab and the Nuclear Medicine Department when leaving

REVISED | teem No. 13

)15 =17 Date: March 5, 1979
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REVISED |

RADIOACTIVE SHIPMENT RECEIPT REPORT X-19
PO# SURVEY DATE TIME
SURVEYOR
CONDITION OF PACKAGE:
OK PUNCTURED STAINS WET
CRUSHED OTHER
RADIATION UNITS OF LABEL. UNITS (mR/hr)
MEASURED RADIATION LEVELS. a Package surlace mR/hr
b. 3 from surface mR/hr

DO PACKING SLIP AND VIAL CONTENTS AGREE?

a Radionuclide yos no  differance
b. Amount yes no  difference
¢. Chem Form yes no  difference
WIPE RESULTS FROM. a Outer CPM = DPM
efi~( )
b. Final source container CPM = DPM

oft=( )

\

SURVEY RESULTS OF PACKING MATERIAL AND CARTONS. . MR/, CPM
above Bkg.

IF PACKAGE WAS SHIPPED WITH DRY ICE, WAS DAY ICE PRESENT IN PACKAGE AT
TIME OF RECEIPT? YES. NO N/A

DISPOSITION OF PACKAGE AFTER INSPECTION.

IF NRC/CARRIER NOTIFICATION REQUIRED, GIVE TIME, DATE, PERSONS NOTIFIED

Item No, 13}
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. SOUTHEAST HOSPITAL .
PROCEDURES FOR USE OF OGROUPS 1V AND V  RADIOPHARMACEUTICALS
(lodine 131, Phosphorous 32 (soluble or colloidal), Gold 198 (Colloteal))
FOR TREATHENT OF PATIENTS

All patients treated with lodine 131 or Gold 198 will be placed in a private
room with a toilet,

T™e patient's room will be properly posted in accordance with Section 20,207,
10 CFR part 20 and Section 3,3 of NCRP Report #37,

Surveys of the patient's room and surrounding areas will be conducted

A8 soon As practicable after administration of the treatment dose, Exposure
rates will be measured at one meter and three meters from the center of the
isotope volume, The Radiation Safety Officer or his designate will then
determine how long a person may remain at these positions and will post
these times in the patient's chart and on his door, The results of daily
surveys will be used to pecaleulate permitted times which will be posted on
(he patiant's chart and on his door,

The form, Nursing Instructions for Patients Treated with Phosphorous 32,
Gold 198, or lodine 171 will be completed immediately after administration
of the treatment dose, A copy will be posted in the patient's chart,
Radiation levels in unrestricted areas will not exceed 10 mrem per week
taking into account the appropriate use factors,

All linens will be surveyed for contamination before being removed from

the patinet's room and will, if necessary, be held for decay,

Disposabie plates, cups, eating utensils, tissue, surgical dressings, and
other similar waste 1tems will be placed in a specially designated container,
T™he material will be collected daily by the Radiation Safety Officer (or

his designate ), checked for contamination, and disposed of as normal or
radioactive waste, as appropriate,

Non«disposable items used for these patients will be held in plastiec bags

Ttem No. 19
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in the patient's room, and checked for contamination by the Radiation Safety
Officer or his designate, ltems may be returned for normal use, held for
decay, or decontaminated, as appropriate,

9, Urine and vomitus, from lodine 131 therapy patients,will be stored for decay
in our radiocactive waste storage area, When it has reached background levels
as measured with a low-level survey meter, it will be released to the sanitary
sewer system,

10, Before a therapy patient's room is reassigned to another patient, the room
will be surveyed for contamination (and decontaminated, if necessary) and
all radioactive waste and waste containers will be removed,
11, Nursing Instructions

8., Nurses routinely providing care for patients with therapeutic doses of
redionuclides will wear personal radiation monitoring devices (film badges),

b, Nurses should spend only that amount of time near the patient required
for ordinary nursing care, Special restrictions may be noted on the
precaution sheet in the patient's chart, Nurses should read these instructions
before administering to the patients, Call the Radiation Therapy Department
Af you have any questions about the care of these patients,

¢, No visitors under 18 years of age are allowed,

d, Patients must remain in bed while visitors are in the room and visitors
should remain at least six feet from the patient,

e, Radiocactive patients are to be confined to their roams sxcept for special
medical or nursing purposes approved by the Radiation Therapy Department,

f, No nurse, visitor, or attendant who is pregnant shall be pemmitted in the

room of & patinet who has received a therapeutic amount of radioactivity
until the patient ‘.0 longer presents a radiation hazard, Femals visitors
should be asked whether they are pregnant,

2. Attending personnel must wear rubber or disposable plastic gloves when

ahndling urinals, bedpans, emesis basins or other containers having any

[tem No. 19
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material obtained from the body of the patient, Wash gloves before

removing and then wash hands, The gloves must be left in the patient's

room in the designated waste container, These gloves need not be sterile
or surgical in type,

Disposable items should be used in the care of these patients, whenever

possible, These items should be placed in the designated waste container,

Contact the Radiation Safety Officer ror proper disposal of the contents

of the designated waste container,

All clothes and bed linens used by the patient should be placed in the

laundry bag provided and left in the patient's room to be checked by a member

of the Radiation Safety Office,

All non-disposable items should be placed in a plastic bag and left in

the patient's room to be checked by a member of the Radiation Safety Office,

Surgioal dressings should be changed only as directed by the radiotherapist,

Gold 198 leaking from a puncture would will stain the dressings dark red

or purple, Such dressings should not be discarded but should be collected

in plastic bags and turned over to the Radiation Safety Office, Handle

these dressings only with tongs or tweesers, Wear disposable gloves,

For lodine 131 patients:

(1) Urine from lodine 1)1 patients vill be collected in special containers
provided by the Nuclear Medicine Department, ‘he patient should be
encouraged to collect his own urine in *he container, If the patient
is bedridden, a separate urinal or bed pan should be provided, The
urinal or bed pan should be flushed several times with hot soapy
water after use,

(2) If the nurse helps to collect the exoreta, she should wear disposable
gloves, “fterwards she should wash her hands with the gloves on and
again after the gloves are removed, The gloves should be placed in the

designated waste container for disposal by the Radiation Safety Office,

tt.. "()5 19
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(3) Disposable plc. cups, and eating utensils be used by patients
who are treated with lodine 131

(4) Vomiting within 24 hours after oral administraion, urinary incontinence,
or excessive sweating within the first 48 hours may result in contam-
ination of linen and/or floor. In any such situations or if radicactive
urine and/or feces is spilled during collection, call the Radiation
Safety Ofrice, ext, 254 or 252, Meanwhile, handle all contaminated
material with disposable gloves and avoid spreading contamination,

(5) ALl vomitus must be kept in the patient's room for disposal by the
Radiation Safety Officer, Feces need not be routinely saved, unless
ordered on the chart, The same tollet should be used by the patient
at all times and 1t should be triply flushed (3 times),

Utmost precautions must be taken to see that no urine or vemitus, is

spilled on the floor or the bed, If any part of the patient's room is

suspacted to be contaminated, notigy the Radiation Safety OffMcer,

If & nurse, attendant, or anyone else knows or suspects that his skin,

or clothing, including shoes, is contafinated, notify the Madiation Safetly

Officer immediately, This person should remain in the patient's room and

not walk about the hospital,, If the hands become contaminated, wash

immediately with soap and water,

If a therr,y patient should need emergeney surgery or should die, netify

the Radiation Safety Officer immediately,

When the patient is discharged, call the Radiation Safety Office and request

that the room be surveyed for contamination before remaking the roem,

[tem No. 19
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SCUTHEAST HOSPITAL

NURSING INSTRUCTIONS FOR PATIENTS TREATED WITH
PHOSPHOROUS 32, GOLD 198, OR IODINE 121

Patient's Name Nour ___~ ___~ Dater /.
Room No, . Pysician's Name: Isotope;
Date and Time of Administrations_/__/__ ®__1__ AM/M  Dose:
Method of Administration,

Exposure rates in mi/hr
Late 1 mater 3 meters

-

et S o et e Y

Canply with all ftems below
1, Visiting time permitted,
2. Visitors must remain at least & feet from patient (2 meters) .

3. Patient may NOT leave room,

4, Visitors under 1% NOT parmitted,

5« Pregnant visitors NOT permitted,

6, Mlr badges must be worn,

7. Do NOT release room to admitting until (OK'sd by Radiation Safety Officer,
Comply with all checked items below

1, Gloves must be worn while attending patient,
—— 2, Patient must use dispos able utensils
3 AL1 Atems must remain in room until OK'ed by Radiation Safety Office,
b, Smoking is MOT perwmitted,
—— 5 Other instructions)

In oase of Emergency, contact: Ur, Herbert W, Mower, W50, x 254 or (home) 134577
HAened,

fadiation Jafaty Offioe

ltem No, 19
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SOUTHEAST HOSPITAL
PROCEDURES FOR USE OF GROUP VI SEALED SOURCES
(Amerioum 241, Cesium 137, Cobalt 60, Gold 196 lodine 125, Iridium 192, and Strontium 90)
FOR TREATMENT OF PATIENTS
1, Sealed sources are stored in the designated “"Radium Room," This room is to
be used solely for receiving, handling, and storing radiocactive sources, It is
an isolated room adjacent to an unrestricted corridor and stairwell (low
occoupancy areas) and an external wall, The sources are in appropriate containers,
the containers are then placed within a lead box of‘ inches minimum thickness,
T™he average distancs from the lead enclosure to the uncontrolled areas is
b feet,
2, Precautions used while handling sealed sources
4, Sealed sources are only handled by personnel approved by the Radiation
Safety Officer,
b, TLD finger rings or bracelets and film badges shall be worn,
¢, Sources shall never be handled directly, Foreeps or other long handled
devices shall always be used,
d, In the Madium Room, the Procedures Room, the O.,R,, or the patient's room,
sources will be contained within their designated containers and within
& lead shield of 2 inches minimum thickness until used, During preparation
for use, they will be within & 2 ineh minimum thickness container and
behind & lead-glass viewing area (1f appropriate),
3. Jpeeial instructions are provided for nursing care for patients who are
treated with sealed sources, See Avpendix 1, attached,
b, Sealed sources are tramsported to and from the Radium Room on specially
designed carts with eylindrical inner lead containers of 1| inech minimum
thiokness within an outer container of 2 inches minimum thickness, For
temporary implants, the containers remain in the patient's room until the
sources are removed from the patient,

5, Source scoountability is mainta.ned through a source inventory board in the

‘ t.- ”"' . 20
Date: Mareh 5, 1979

Control Mo, 0 14 4 %




Vi 2,
Radiwh Room, The dn.ld procedures are contained i..nrm: 2, attached,
Source inventories are performed quarterly and the results entered in the

Radium Room log book along with other pertinant data as wipe tests, source
replacement, ete, Following removal of the sources, the sources are
double-counted and a survey is made of the patient and environs to determine
that all sources are removed and accounted for,

6, Surveys to be performed during the course of treatment, Patients wil’' be
surveyed as soon as is feasible after the sources are administered, Readings
will be taken at 1| meter and 3} meters from the center of the implant with
a Victoreen Cutie Ple (740 D), EON PSM-700 Portable Radiclogical Survey
Meter, or comparable instrument, For temporary implants, a second survey will
be taken as close as possible to the site of the implant after the sources
are removed, This is to assure that all sources have been removed,

For permanent implants, periedic reductions will be implemented regarding
the safet precau.ions as determined by the isotope used, the strength, the
half«life, and the guidelines presented in NCRF Report #)7, Periodic
surveys will be performed as needed to implement these procedures,

All temporary sources will be double-counted upon removal and all areas
Anhabited by the patient, when the sources were implanted, will be surveyed

to assure that all sources are accounted for,

Item No, 20
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SOUTHEAST HOSPITAL
PROCEDURES FOR USE OF RADIUM, RADON 222, AND GROUP VI SOURCES
(Cosium 137, Gold 198, lodine 125, Iridium 192)
FOR TREATMENT OF PATIENTS

1, All patients treated with brachytherapy sources will be placed in a private
room with a toilet,

2, The patient's room will be properly posted in accordance with Section 20,203,
10 CFR Part 20 and Section 3,3 of NCRP Report #37,

3. Surveys of the patient's room and surrounding areas will be conducted as soon
as practicable after sources are implanted, ISxposure rate measurements will
be taken at | meter and ) meters from the center of the implant, The Radiation
Safety Officer or his designate will then determine how long & person may
remain at these positions and will post these times in the patient's chart
and on the door to the romm,

b, T™e form, Nursing Instructions for Patients Treated with Brachytherapy Sources,
vill be completed immed'ately after sources are implanted and placed in the
patient's chart,

5, Radiation levels in unrestricted areas will not exceed 10 miem per week,
taking into account the appropriate use factors,

6, Nurses caring for brachytherapy patients will be assigned film baders, TIU
finger badges will also be assigned to nurses who must provide extended
personal care to the patient,

7. At the conclusion of treatment, a survey will be perfomed to ensure that
all sourees have been removed from the patient and that no sources remain in
the patient's roem or any other area ocoupled by the pathent, A source
count will also be dena, At the same time all rediation signs will e
removed ,

A, Instructions to Nurses
&, Nurses routinely providing care for patients with therapeutio doses of

radionuclides will wear personal radiation monitoring devices (film badges),

Item No. 20
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b, Special restrictions may be noted on the precaution sheet in the patient's
chart, Nurses should read these instructions before administering to the
patient, Call the Radiation Therapy Department if you have any questions
about the care of these patients,

¢, Nurses should spend only the minimum necessary time near a patient for
routine nursing care,

d, When a nurse receives an assignment to a therapy patient, a film badge
should be obtained immediately from the Radiation Safety Office, The
badge shall be worn only by the nurse tc whom it is issued and shall not
be exchanged between nurses,

e, Pregnant nurses shall not be assigned tc the personal care of these patients,

f. Never touch reedles, capsules, or containers holding brachytherapy
sources, If a source becomes dislodged, use long forceps and put it in
the corner of the room or in the shielded container provided; contact
the Radiation Safety Officer at once,

g. Bed bath given by the nurse should be omitted while the sources are in place,

h, Perineal care is not given during gynecologic treatment; the perineal pad
may be changed when necessary, unless orders to the contrary have been
written,

i, Surgical dressings and bandages used to cover the area of needle insertion
may be changed only the the attending physician or t'e radiotherapist,
and MAY NOT BE DISCARDED until directed by the Radiation Safety Officer,
Dressings should be kept in a basin until checked by the Radiation Safety
Officer,

J. Special orders will be written for oral hygiene for patients with oral
implants,

k., No special precautions are needed for sputum, urine, vomitus, stools, dishes,

instruments, utensils, or bedding unless specifically ordered,

Item No. 20
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3.

These patients myst stay in bed unless orders to the contrary are written,
No visitors under 18 years of age are allowed,
Visitorsshould sit at least six feet from the patient and sbouid remain
no longer that the times specified on the form posted on the patinet's
door and in his chart,
No nurse, visitor, or attendent who is pregnant shall be permitted in
the room of a patient while brachytherapy sources are implanted in the
patient, Female visitors should be asked whether they are pregnant,
Emergency Procedures
(1) If an implanted source becomes loose or separated from the patient, of
(2) If the patient dies, or
(3) If the patient requires emergency surgery, IMMEDIATELY

call Dr, Herbert W, Mower, RSO, x 254 (home) 334-4577,
At the conclusibn of treatment, call the Radiation Safety Officer and
regquest that the patient and room be surveyed to be sure that all sources

have been removed,

Item No. 20
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SOUTHEAST HOSPITAL

NURSING INSTRUCTIONS FOR PATIENTS TREATED
WITH BRACHYTHERAPY S CURCES

Patient's Names No, 1 Date:__ /__ /_

Room No,1 Physician's Name: Isotope:

Date and Time of Administration: / / ©_  AM/PM Activity:

Date and Time Sources to be Removed: [/ / @ AM/PM

Exposure rates in mR/hr

Date 1 meter 3 meters

l
|
:

Comply with all items below
1, Wear film badge
2, No pregnant visitors
3. No visitors under 18 years of age
L4, A dismissal survey must be performed before patient is discharged
5, Patient must have a private room
Comply with all checked items below
1, Gloves must be worn while attending patient,
2. Place laundry in linen bag and save,

3. Housekeeping may not enter the room,

4, Patient may not have visitors,

5., Other instructions:

In case of Emergency, contact: Dr, Herbert W, Mower, RSO, x 254 or (home) 334-4577

Item No. 20
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INVENTORY CONTROL FOR BRACHYTHERAPY SOURCES

The inventory control board for brachytherapy sources indicates the current
use and availability of the sources used in temporary implants or insertions.
These include the radium needles and radium tubes stored in the radium safe
and the cesium tubes stored in the two cylinders behind the safe. The board
has a partition for each drawer in the safe, 2 partition for each cylinder, and

a partition for each room where patients with sources are housed.

SOURCE IDENTIFICATION
Each source has a color-coded pin denoted by a solid color or a base color
with a contrasting top. A source inventory with identifying colors is posted

in the radium room adjacent to the inventory control board.

PATIENT ~IDENTIFICATION

when a patient is loaded with sources, a 3x5 card with the patient's name,
number, date of implant, and expected date of removal should be pinned in the
box corresponding to the patient's room. When the cources are removed and returned

to the radium room, the 3x5 card should also be removed.

SOURCE LOCATION

Whenever a source is removed from the sage or from its cylinder, the corres-
ponding color-coded pin should be moved from the storage compartment ot the
appropriate room-number box. This, along with the patient identification card,
indicates the location of all sources. When the sources are returned to the
radium room for storage, again, move the corresponding pins to the proper
partition. When sources are returned:

BE SURE THMAT ALL SOURCES ARE ACCOUNTED FOR

The number of sources and the value of each source should correspond to the

Item No. 20
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pins for the given patient. Report any discrepancies immediately to the Physicist,

Admini strative Tech, or the Radiotherapist,

TAr9EM STORAGE

Sources may be stored within the tandem in the tandem drawre. In this
case, the appropriate pins should be in the 'Tandem' partition, rather than
in the partition designated for that source. The important thing is to know

where the sources are, not where they should be.

9/1/718 Hw

SOURCES REMOVED FROM PATIENT
After the sources are removed and before the patient is discharged, the
patient shall be surveyed with a suitable meter to determine that all sources

are removed. This will be recorded on the therapy chart.

12/15/78 HWM

Item No. 20
Date: March 5, 1979



A.

C.

QUANTITIES TO BE USED:

1. We estimate a patient load of 10 per week or 520 per year with an
average use of 10 millicuries of Xenon-133 per patient.

2. Possession limit - 2.0 curies of Xenon-133.

USE AND STORAGE AREAS:

1. Imaging Room - measures 18 x 30 x 8 feet. Attachment {1 is a diagram
showing the Imaging Room in correlation to its proximity to unrestrict-
ed areas. Storage of the Xenon-133 shall be in the northeast corner

* of the Imaging Roowr instead of the hot lab due to the exhaust system.
Xenon-133 will be stored in a Model No. 150 Radx Xenon-Kow II which
is completely lined with 3/16 inch lead. The Xenon-Kow II shall also
be stored behind 2 x 4 x 8 inch lead bricks.

2. Attachment {2 is a diagram showing the ventilation system within the
Imaging Room. There are six supply vents with a total flow rate of
756 cfm. There are two return air vents in the ceiling which return
756 cfm to the return air plenum above the ceiling. The two exhaust
vents exhavet a total of 12007 cfm to an exhaust vent which leads to
the Hospital roof on the North Wing.

The two return air vents and the two exhaust vents are on a damper |

system with the control located in the Imaging Room. The switch which

controls the exhaust fan is also in the Imaging Room. The control

switch on the damper system.regulates the four dampers over the two

return air vents and two exhaust vents. The system is set to either

have the return air vents open arnd the exhaust vents closed or the

opposite. We will keep the control set so that the two exhaust vents

are open and the two return vents are closed. This will give us 0%

air recirculation. ‘
\
\
\

PROCEDURES FOR ROUTINE "SE:

Xenon-=133 will be procured from General Electric in 1.0 curie ampules
and the ampules will be crushed, diluted to 100 ml volume and dispensed
in a Radx Model 150 Xenon-Kow II transfer system in strict accordance
with the manufacturer's instruction. After each use, the sealing "0"
rings on the Xenon-Kow II will be inspected for cracks and damage. Any
evidence of damage will result in a change of rings. The entire unit
will be inspected by Radx annually.

Withdrawals from the Xenon-Kow II will be done with a lead shielded glass
syringe and assayed in our Searle Dose Calibrator, Model CRC-22NB. All
personnel handling Xenon-133 will wear wrist badges in addition to their
whole body badges in order to assess exposure to the extremities.

Item No. 21
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Xenon-133 will be adninistered to patients via a Radx Model 101 Ventil-Con
in accordance with Radx instructions for use. Face masks or mouthpieces
with nose clamps will be used to prevent loss of Xenon-133 duting the
patient study.

Exhaled Xenon-133 will be collected in a Radx Model 120 Xenmon Trap. This
model has a built in saturation detector which gives an audio/visual
signal vhen the Xenon-133 in the trap exhaust port reaches 2 x 10~2 uCi/ml.

EMERGENCY PROCEDURES:

In case of accidental release of Xenon-133, the following procedures will
be followed:

1. The room will be evacuated.
2. The Xenon Trap will be turned on and the room closed.

3. The room will not be reopened until a minimum of 10 complete air
exchanges have taken place. The exhaust system provides 22.2 complete
air exchanges per hour, therefore, the room will be kept closed for a
minimum of 27 minutes.

4, The room will be reopered for use when the radiation level in the room,
as determined by our Eon PSM-700 Portable Radiological Survey lMeter,
has returned to normal for the room.

AIR CONCENTRATICNS OF XENON-133 IN RESTRICTED AREAS:

Imaging Room - the Yenon-Kow II is a non-pressurized system and, therefo' _,
is not prone to leaks. However, some Xenon-133 will be lost in the trans-
ferring process. We plan to use 1 curie each 2 1/2 weeks; therefore, the
following assumptions are made:

ASSUMPTIONS :

1. 1% per curie loss in transferring operations spread over the 2 1/2
week life or 10 mCi/2 1/2 weeks, or 4 mCi/week.

2, 10 patients per week.
3. 25% leakage rate from patients who will either disconnect from the
machine and exhale entire lung contents of Xenon-133 into the room,

or leak from around the face mask or mouthpiece.

It should be emphasized that the 25% leakage rate is used as a maximum
and that the expected leakage rate is not near that high.

4, 10 mCi of Xenon-133 used per patient.

Item No. 21
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The Ventil-Con is reported by Radx to lose approximately lZ per day
by diffusion through membranes and the Ventil-Con is normally
loaded with 50 mCi of Xenon-133; thus in a 5 day work week there
would be 2.5 mCi lost.

The Xenon Trap activates a warnigg system when the concentration in
the exhaust port exceeds 2 x 107° uCi/ml. It is assumed for this
calculation that the level is at this for the washout period of each
patient.

Trap pumps at 5 liters/minute

Average washout time = 10 minutes

Xenon loss per patient through trap:
= 5 x 103 nl/min. x 10 min. x 2 x 1072 uCi/ml
= 1 x 103 uci/pt.
e 1 mCi/pt.

It should be emphasized that this is a maximum figure and that the
dynamics of Xenon-133 adsorption on charceal would dictate that once
Xenon-133 begins to pass through the system, its concentration grows
geometrically which would activate the alarm and the charcoal
cartridge would be replaced.

Xenon-133 per veek lost into the room contribution from:

Transfer OperationS......eceevsveenssess 4.0 mCi
WOREEL=COB.ssssnssssrsnossasssssssssnacs Sso WL
Patients (10 pts/wk x 10 mCi/pt x 25%)..25.0 mCi
Xenon Trap (1 mCi/pt x 10 pts/wk).......10.0 mCi
41,5 mCi/wk
4.15 x 104 uCi/uk

Room exhaust rate = 1200 cfm

1200 cfm x 6.8 x 107 m1/40 hr wk = 8.16 x 1010 m1/40 hr wk
1 cfm \

Xenon-133 concentration/40 hr. wk.:

4.15 x 104 uCi/uk. = 5.08 x 1077 uCi/40 hr. wk.
8.16 x 1010 m1/40 hr. wk.

]

This figure is well below the MPC of a restricted area as set forth
in 20.103 of 10CFR Part 20 as 1 x 1072 uCi/ml.

CONCENTRATION IN UNRESTRICTED AREA:

The Xenon-133 lost in the Imaging Room as described in Section E will be
exhausted into the atmosphere above the roof line of the Hospital,
Attachment #3 is an aerial view of the Hospital showing:

The roof, which is a restricted area (however, since the atmosphere is
unrestricted we are treating this area as an unrestricted area.

Item No. 21
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2. The exhaust vent.

3. The nearest air intake, which is 32 feet from the exhaust vent and
the same height 2bove the roof.

4, The prevailing wind direction, which is from the southwest towards
the northeast.

All Hospital windows are kept closed at all times:
1. Xenon-133/year exhausted to the atmosphere, contribution from:
Imaging Room:

-

41.5 mCi/wk. x 52 wk./yr. = 2,158 x 103 mCi/yr.
= 2.158 x 106 ucCi/yr.

2. Air flow per year:
Exhaust rate = 1200 ft3/min.
Exhaust per year:

1.2 x 103 £¢3 x 60 min x 24 hr x 365 day = 6.3 x 108 fe3
min hr day yr yr

6.3 x 108 £r3 x 2,832 x 10% m1 = 1,78 x 1013 m1
yr fr3 yr

3. Average concentration per year:

2.158 x 106 uCi/yr = 1.21 x 107 uCi/ml
1.78 x 1013 nl/yr

This is well below the MPC of 3 x 10~/ and since the calculations
represent worse conditions, the safety margin appears adequate.

ADSORPTION ONTO CHARCOAL TRAPS:

The Xenon Trap from Radx has a GM detector system monitoring the exhaust

port of the trap. It is designed in such a fashion that when the unit

is first turned on the alarm activates for a few seconds to indicate that

the system is functional. The alarm is set to activate when the concentration
in the exhaust port exceeds 2 x 102 uCi/ml. The exhaust will enter into

the Imaging Room and has been considered in previous calculations (see E.6).

Item No. 21
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Saturated filters will be plugged and placed in storage behind a minimum
of 1/4 inch lead shielding in the hot lab. Attachment f4 1s a diagram
showing where the saturated filcer will be stored in the hot lab., The
storage time will not be less than 15 half lives, at which time it will
be surveyed to make sure it has returned to normal background. Since
the filter is plugged and completely sealed, it is not anticipated that
it will contribute to the Xenon-133 air concentration.

Item No. 21
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FRONT VIEW OF HOT LAB WORK AREA
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THFSE TWO AREAS WILL BE FO? STOR\AGE OF
RADTOACTIVE MATERTALS TO DECAY TO DACKGROUND. THE
BACK IS 1A INCHES OF CONCRETE, TUS COTTOM IS THE
GROUND, THE TOP, POTH STDES AND THE FRONT WILL BE
SUIELDED WITH J}§ TO J§ 1TCHES LEAD.

THESE AREAS WILL BE USED TO STORE THE XENON-133
CHARCOAL FILTER CARTRIDGE WHEN IT BECOMES SATURATED.
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