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NRC FORM 313M U.S. NUCLE AR REGULATORY COMMISSION Approved by OMB
' ' "" APPLICATION FOR MATERIALS LICENSE - MEDICAL E@n S30-8310 CFR 35

|NSTR UCTIONS - Complete leerns 1 through 26 of this a an instral apphcation or an apphcation for renewal o! a Iscense. t>se supplemental sheets
where netessary, item 26 rnust be completed on allapphcations and signed. Retain one copy. Submrt oroginal and one copy a! entire
apphcatoon to : Dorector, Office of Nextear Materials Safety and Safeguards. US. Nuclear Regulatory Commossion. Washington. O C.
20555. Upon approval of thos apphcatoon, the applic.mt will receive a Materials License. An NRC Marenals License is assued in accord-
ance weth the general requirements containedin Title 10. Code of Federal Regulations. Part 30. and the Licensee is sub ect to Totte 10.l
Code of Federal Regulations. Parts 19,20 arul 35 and the license fee prowsion af Title 10. Code of federal Regulations, Part 170 The
in.ense fee categnty should be stated in item 26 and the appropriate fee enclosed

1.a. NAME AND MAILING ADDRESS OF APPLICANT (institution, 1.b. STREET ADDRESS (ES) AT WHICH R ADIOACTIVE MATERIAL
firm, clinic, physician,etcJ |NCLUDE zip CODE WILL BE USED (If ditferent from 1.s) INCLUDE Z|P CODE

Christian Hospital Northeast Same and
11133 Dunn Road Christian Hospital Northwest
St. Louis, Mo. 63136 1225 Graham Road

Florissant, Mo. 63031
TE LEPHONE NO.: ARE A FODE( 314 ) 355 5075 (314) 839-3800

2. PERSON TO CONTACT REGARDING THIS APPLICATION 3. THIS IS AN APPLICATION FOR: (Check appropriate item)
David J. Keys a ('] NEW LICENSE
Department of Radiology A D AMENDMENT TO LICENSE NO.14-13383-01

c. O RENEWAL OF LICENSE NO.
TE LEPHONE NC.: ARE A CODE (314 ) 355 5075

4. INDIVIDUAL USERS (Name individuals who wril use or directly 5. R ADI ATION S AFETY OFFICER (RSO) (Name of person designated
supervise use of radioactive matenal. Complete Supplements A and 8 as radiation safety officer. If other than irwirvidualuser. complete resu-

'U Y '"$ W ka, M.D. - Group V1 '"''"''"'"''"""""''"'''''""""'""'"'#'

Fransiska Lee, M.D. - Group VI David J. Keys
Robert Baglan, M.D. - Group VI
Lily Hanes, M.D. - Group VI

G.a. RADIOACTIVE MATERIAL FOR MEDICAL USE
- M A XIM UM MARK MAXIMUM

ITEMS POSSESSION ITEMS POSSESSIONADDITION A L ITEMS: DESIRED LIMITSRADIOACTIVE MATE R!AL DESIRED LIMITS
LISTED 1N: "X'' lin milhcuroes) "X" (in milhcunes)

IODINE-131 AS IODIDE FOR TREATMENT
10 CFR 31.11 FOR IN VITRO STUDIES OF HYPER THYROIDISM

10 CFR 35.100, SCHEDULE A, GROUP i AS NEE DE D PHOSPHORUS-32 AS SOLUBLE PHOSPH ATE
FOR TREATMENT OF POLYCYTHEMI A
VER A.LEUKEMI A AND BONE METASTASES

10 CFR 35.100. SCHEDU LE A, GROUP II AS NEEDED
PHOSPHORUS-32 AS COLLOIDAL CHROMIC
PHOSPH ATE FOR INTRACAVITARY TREAT-

10 CFR 35.100, SCHEDULE A, GROUP lli MENT OF MALIGN ANT EFFUSIONS.

GOLD 198 AS COLLOID FOR INTRA-

Sf0NS10 CFR 35.100, SCHEDULE A, GR OUP IV AS NEEDED F

IODINE.131 AS lODlDE FOR TRE ATMENT
10 CFR 35.100, SCHEDULE A, GROUP V AS NEEDED OF THYROID CARCINOMA

XENON 133 AS GASOR GAS IN SALINE FOR
10 CFR 35.100, SCHEDULE A. GROUP VI BLOOD FLOW STUDIES AND PULMONARY

X 2000 FUNCTION STUDIEJ

G.b. R ADIOACTIVE MATERIAL FOR USES NOT LISTED IN ITEM G.a. Iscaledsoune<= m 3meiusalfor
cal.bration and reference standards are authorried under Section 35.14(d),10 CFR Part 35, a, >dgl NO[IJL L 43 I L k}

"
CH r Mir A L M AXIMUM NUM 3ER ** **.........

gg RIDE PU */ * *E LEMENT AND MASS NUMBER A eO I S

,f
1 -SE y S- .......

Amrt;d 't2 CC'eCOTy ').k ,[[See NRC License #24-13383-0 L f{ Type M [cs '0 i LLLMb
Log. .h. ,|.w..

DDic Cittk Ecc'd *h' N .d
b. ** **' e...

/; .

I|tCEIVed By . .h'[,~y '
wBy. ..b ,1|:. M. y//

-

s.

850B050124 850717 ,,y k,/, / , g/ @.REG 3 LIC30 % To... ,..
-

. ...

i...[.)7.T24-13383-01 PDR # '

Actio* Comp
| | -

NRC FoHM 313M
M 88)

Control NO. 759n7
_________-_-_J
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INFORMATION REQUIRED FOR ITEMS 7 THROUGH 23

F r items 7 through 23, check thJ sppropri te box (es) and submit a det iled description of all the requested information. Begin
each item on a separate sheet. Identify the item number and the date of the application in the lower right corner of each page. If
you indicate that an appendix to the medical licensing guide will be followed, do not submit the pages, but specify the revision
number and date of the referenced guide: Regulatory Guide 10.8 , R ev. Date:

, *

I

15. GENERAL RULES FOR THE SAFE USE OF7. MEDICAL ISOTOPES COMMITTEE RADIOACTIVE MATERI AL (Check One)
Appendix G Rules Followed;or

x Names and Specialties Attached; and

Dutics as in Appendix B;or Equivalent Rules Attached

bee k Yi b se
X Equivalent Duties Attached 24-13383-01 16. EMERGENCY PROCEDURES (Check One)

8. TRAINING AND EXPERIENCE Appendix H Procedures Followed;or

Supplements A & B Attached for Each Individual User;
Equivalent Procedures Attached

X and

17. AREA SURVEY PROCEDURES (Check OnelX | Supplement A Attached for RSO.

9. INSTRUMENTATION (Check One) Appendix I Procedures Followed;or

Appendix C Form Attached;or Equivalent Procedures Attached
X

List by Name and Model Number 18. WASTE DISPOSAL (Check Onel

10. CAllBRATION OF INSTRUMENTS Appendix J Form Attached;or

Appendix D Procedures Followed for Survey Equivalent Information Attached
Instruments; or

(Check One)
A IC E & ml%AMCMN

Equivalent Procedures Attachod;and 19*X (Check One)
Appendix D Procedures Followed for Dose
Calibrator;or Appendix K Procedures Followed;or

(Check One)
Equivalent Procedures Attached Equivalent Procedures Attached

X

11. FACILITIES AND EQUIPMENT 20. THERAPEUTIC USE OF SEALED SOURCES

Description and Diagram Attached X
Detailed Information Attached;and

12. PERSONNEL TRAINING PROGR AM Appendix L t'rocedures Followed;or
(Check One)

X Description of Training Attached X Equivalent Procedures Attached

PROCEDURES FOR ORDERING AND RECEIVING PROCEDURES AND PRECAUTIONS FOR USE OF
RADIOACTIVE MATERI AL 21. R ADIOACTIVE GASES (e.g., Xenon - 133)

Detailed Information Attached Detailed Information Attached
X

" " ^" " ^ " "
PROCEDURES FOR SAFELY OPENING PACKAGES

22. RADIOACTIVE MATERIAL IN ANIMALS
14. CONTAINING RADIOACTIVE MATERIALS

(Check One) Detailed Information Attached

Appendix F Procedures Followaj;or
23* RADIOACTIVE MATERIAL SPECIFIED IN ITEM 6.b

Equivalent Procedures Attachal Detailed information Attached
X

i NRC FORM 313M
(9 81) Page 2

, .

.#



, ,

,_

, ,

' ' * 24. PE RSONNEL MONITORING DEVIC <.o*

SUPP LI E R EXCHANGE FREQUENCY(Check >oproorrare bas 1

FIL%t

a.WHOLE
TLDBODY

OTHE n tsp &vi

FI LM

b. FINGER TLD

O TH E R (Spea tyl

-

F IL ?at

c. WRIST TLD

OTH E R (Specify)

d. OTHE A (Soecily1

25. FOR PRIVATE PRACTICE APPLICANTS ONLY
a HO5PI T AL AGHEEING TO ACCEP T P A T4LN TS CONT AINING H ADIC ACTIVE M ATE HI AL

N AME OF HOSPIT AL h ATTACH A COPY OF THE AGREEMENT LETTER
SIGNE O OY THE HOSPITAL AO\flNISTR ATOR.

M AILIN G ADDRE SS
c. WHEN REQUESTING THER APY PROCEDURES,

ATTACH A CCPY OF R AO! ATION SAFE TY PRECAU-
city IsfATE Zir CODt TIONS TO DE TAKEN AND LIST AVAf L ABLE

H AOI ATION DE TECTION INSTRUstENTS.

2G. CERTIFICA TE
( Tins stem mus t be completed tw wmhcan t)

The apphtant and any of f aual ev' Cut ng tries terrif'Cate on behalf of the ar,plicant namett in item la ret tely that thil appleCation in prepm ed ,e
(unformity W tn Title 10. Co+ nf Fatarat Heoulations. Paris 30 and 35, ents that etl inf ormai.un conta.ned her...n. incluit ng any surosemanti
attas.*wd hereto,is true an,1 Loro ,t te the it;st of our kr'owlerlee and belief.

13 APP L I' *N T OH CE H TIF Y ING OF F ICI A L IS'9"d'u'*/

LICENSE FEE HEQUlHEC L __ b #a
IS* Ssct,w, 170 31.10 CFR I/01 e > N A*,t t ITu pe uf Pr ntl

Fred _ Brown
it) LIGENSE FEE CA TEGORy (2, ti t Le

President
3

'' "^

(2) LICENSE FEE ENCLO9EO s 40 fjf|q||3
NHC t OHf.1313M 19 81i

Page 3,

Control No. 's a D : i'
_ _ _ _ _J
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ITEM 4 (continued) '

Delete as authorized user Robert W. Lohr, M.D.

Correct spelling of James Debnam, M.D.

11/83
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OO trea 7
..

. .

The medical isotope committee now consists of:
'

.

Mrs. Lee L. Kiehl, Assistant Administrator NE: Chairperson
Mr. Jef frey Gruer, Assistant Administrator NW
Dr. James Debnam, Radiologist
Dr. Landy Weis, Pathologist
Dr. Walter Holloman, Radiologist
Mr. Walt Delaney, Adm. Director of Radiology ,

Ms. Martha Shannon, Supervisor, Special Chemistry Division, Lab '' -

Mr. John Pyles. Nuclear Medicine Clinical Supervisor t

Mr. Bill Lundak, Nuclear Medicine Technologist
Mrs. Linda Beller, R.N., Nursa Clinician
Mr. Kevin Hoffman, Safety Coordinator
Dr. Fred Zivnuska, Therapeutic Radiologist
Dr. Fransiska Lee, Therapeutic Radiologist
Dr. Robert Baglan, Therapeutic Radiologist
David Keys M.A., Medical Physicist, Radiation Safety Officer

i

.

<.

o

e

!

%
.

. -

Control No. 75937 ,

11/83
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, ' N8C FORM 313M SUPPLEMENT A
*

U.S. NUCLEAR RE ULATORY COMMISSIONe

(941) *

TRAINING AND EXPERIENCE
AUTHORIZED USER OR RADIATION SAFETY OFFICER

f

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

Frederick Zivnuska, M.D. Missouri
~

3. CERTIFICATION
SPECIALTY BOARD CATECORY MONTH AND YEAR CERTIFIED

A B C

American Board of Radiology Therapeutic Radiology 12/14/74

.

4. TRAINING RECElVED IN BASIC RA0lOISOTOPE HANDLING TECHNIQUES C

TYPE AND LENGTH OF TR AINING

LECTURE / SUPERVISED
FIELO OF TRAINING LOCATION AND DATE(St OF TR AINING LABORATORY LABORATORY

A B COURSES EXPERIENCE
(Hours) (Hours)

C D

e
.

4. RADIATION PHYSICS ANO
INSTRUMENTATION

.

.

b. R ADI ATION PROTECTION

e. MATHEMATICS PERTAINING TO
THE USE AND MEASUREMENT
OF RADIOACTIVITY

l
d. RADIATION 0lOLOGY

e. RADIOPHARMACEUTICAL
CHEMISTRY

,
,

G. E XPE R|ENCE W|TH R ADI AT|0N, (Actualuse oi Radioisotopes or Equivalent bperlence)

ISOTOPE M AXIMUM AMOUNT WHERE EXPEnlENCE WAS CAINED DUR ATION OF EXPERIENCE TYPE OF USE

.

.

.

NRC FORM 313M Supplement A
1940 Page6
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, NRC FORM 313M SUPPLEMENT A
'

* U.S. NUCLEAR REGULATORY COMMISSION
' " "

' TRAINING AND EXPERIENCE
AUTHORIZED USER OR RADIATION SAFETY OFFICER

h
, 1. NAME OF AUTHORIZED USER OR RADIATION SAFETY OFFICER 2. STATE OR TERRITORY IN
I WHICH LICENSED TO

PRACTICE MEDICINE# Fransiska Lee, M.D. Missouri
3. CERTIFICATIOfJ

SPECIALTY BOARD CATEGORY MONTH AND YEAR CERTIFIED
A B C

V
American Board of Radiology Therapeutic Radiology 6/9/72

(

.

4. TRAINING RECEIVED IN BASIC RADIOlSOTOPE HANDLING TECHNIQUES

TYPE AND LENGTH OF TR AINING

LECTURE / SUPERVISED
FIELD OF TRAINING LOCATION AND DATE(S) OF TR AINING LABORATORY LABORATORY

A B COURSES EXPERIENCE
(Hours) (Hours)

C D

a. R ADI ATION PHYSICS AND
INSTRUMENTATION

b. RADI ATION PROTECTION

c. MATHEMATICS PERTAINING TO
THE USE AND MEASUREMENT
OF RADIOACTIVITY

d. R ADIATION BIOLOGY

e. RADIOPHARMACEUTICAL
CHEMISTRY

5. EXPERIENCE WITH RADIATION. (Actualuse of Radioisotopes or Equivalent Experience)

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

,

NRC FORM 313M Supplement A
(941) Page 5

1

0,

J



. - - _ _

.__ m,,,

g e
gfganIMDillid_

Cyangesais,ytda cas en,s
R&ie&?an %%4pe osew;ne&eai,9&s/9?a48dim % ,yp

/4.c6n

as9& sag,6
,w,a

.a n d Me % n, on. ofsn 2
'

6.re?/9 > &.

Ifrattaisha Atttt be,

YJ /Eu?JNeaIa/& acce/}/rt/ rowh)e o|
. anal .cbu?af aY)?$ IhtJ .med ,ce?/a/n .J/unt/a?<

!!J' /NadJrr|.bb .emminabbnd contk,c/ra? N

SbleNcan e caN/ o|he

_

@li II}is itillfl D21U Of [1tittJ.

7eh flemond/ta4*y ./o /k .Jad)/ c/,$/<

|~s~0 [ t ,I /Ad.aA A gaa/ led./o)?ard?e R/
*. % m., ,

44,,f IN TH ' 'F, '' herr'Jbli|b N I
4' DISTRICT --

! b'

4 g ." jt *
,

4 re=ibent

%sr~~
,

i

Control No. 75927.

- - _ _ _ _



- _ _ _ - _ , __-- . - - - -

EQwy/& cooperadhn </M
fy & .Cbienran 0foen/ yen !$ty ?A&/p
& 9?a< sat &an%(yoh&/t.phieura,y
y ofM .94ieuran ul<4?a/.94>ocki4hn-

*

/j.cer/91.4/ .4

t!! hitit $6PP, $.33.

rayMvl.ma?Je offra<bia/c Adafy
.cer/a/n a/an</awb anal guaffadhns ant /

has. auahudr/ anafr M aadw?y' s/.

en ,W]sarnLo/$adbd<y
tintI} hag of lune,1972
4> d J a 4 3 ) c 4 b u ry (' & . A n a w /

V?rd/ojuudre & sfawidy </ ~_ _ _ _n-; w wn<

P4 ~ y. ei
,, , .

211::10 ''ARUID.,Gg g d

w ,a n , a,=

T
t :S ettttat g ,

'

!,- - .?

.

_ _ -



- - - _ - -

t '~
.

NRC FORM 313M SUPPLEMENT A U.S. NUCLEAR REGULATORY COMMISSION*j
C-81)

TRAINING AND EXPERIENCE
AUTHORIZED USER OR RADIATION SAFETY OFFICER

|
) L

1. NAME OF AUTHORIZED USER OR RADIATION SAFETY OFFICER 2. STATE OR TERRITORY IN
{ WHICH LICENSED TO '

PR ACTICE MEDICINE !Robert Baglan, M.D.
Missouri j

3. CERTIFICATION
b SPECIALTY BOARD CATEGORY MONTH AND YEAR CERTIFIED

A B C t

American Board of Radiology Therapeutic Radiology June 7, 1980 I

4. TRAINING RECEIVED IN BASIC RADIOISOTOPE HANDLING TECHNIQUES

TYPE AND LENGTH OF TRAINING

LECTURE / SUPERVISED
FIE LD OF TRAINING LOCATION AND DATE(S) OF TRAINING LABORATORY LABORATORY

A B COURSES EXPERIENCE
(Hours) (Hours)
C D

a. R ADI ATION PHYSICS AND
INSTRUMENTATION 8

[.

b. RADI ATION PROTECTION |

!

c. MATHEMATICS PERTAINING TO
THE USE AND MEASUREMENT
OF RADIOACTIVITY

d. RADI ATION BIOLOGY

I

e. RADIOPHARMACEUTICAL
CHEMISTRY

5. EXPERIENCE WITH RADI ATION. (Actualuse of Radioisotopes or Equivalent Experience)

ISOTOPE MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION OF EXPERIENCE TYPE OF USE 3

i

,

!

NRC FORM 313M Supplement A
(941) Page 5

_ _ _ _ _ - _ _ _ _ _ _ .



- - - - - - -

O O'

.. .

gyxQR OMbL~

kY ''
Oya,9sMraysMe zoeferaA2

N Me Mor&mdewan @y?d'e of adwiyy
Me 6ewan Ufad;un b Me Nadad &n/y y

Me 9&Aw& >>& Na didyp sfMe M
n a s M e M e w a ,& % , s f$r$

,

R /y xerApc6 Ma/
:

Enhert Joseply Eaglan,

|lfa6 Juuadan acce/Adrouue s/g
and Awa/nord Ja6 siel zer/ah& standard

has fandMe awupia42ws rai&c/ dam
$le d ewa,& Noard sf$

@n iljis sedenfly bag of 3nne,
$leref demeada4>y A Me sada/ZcAw.~~gy , ' y

_

gg;;~, Ma/ Jo a faaffd A fracAn Me
'

IN THE ''s'

I, oisgict J Ejerapeutic Kahich
s,l0tUMS&!&s~

4 ,hw i* a ~ , 4 f
3g f a/ d [d'

I i

Control No. 75927

.-_ . .. _ _ _ _ _ _ - - - _ - _ _ _ - -



,-
.

'

O O.. .

n18aabof7gadief"ag
x,ia se-b. a -

n/ pen M % q,daf A dieucanyy y
(p de Nidaty"e /%q s/a//fr/sdneuca,a .

s,"Me dieuran Adva/dsasbn
'yy % ,of&apasa L as,<asJi- 9
%/y zea/es das

c Boneyk Baglan, M.B.

i acce)/w/ course s/pradia/e Aw/p
naf zer/ain Mandards andgaaty"feahns nna!

inabn> rendic/w/ander do nation /p s/
Nencan 9bardsf idwy"y

; sedentI; hag of 3nne,1980

by b de sada/Zehn s/Me $$oard 9,,,_

at7 w/ fo // tache Me afeaaf s/#f '

y
DICAL SPECIAtilES

E2BulithdiBIDQ \

a n
$ecretarg

.

) !



_

.. ._ ._ . _ _ _ _ _ _ _ _ _ - _ .

.. .

'NRC FORM 313M SUPPLEMENT A U.S. NUCLEAR REGULATORY COMMISSIONe

"
TRAINING AND EXPERIENCE,

r AUTHORIZED USER OR RADIATION SAFETY OFFICER

k (
| 1. NAME OF AUTHORIZED USER OR RADIATION SAFETY OFFICER 2. STATE OR TERRITORY IN
i WHICH LICENSED TO

PRACTICE MEDICINE
Lily Hanes, M.D. Missouri / Illinois

h 3. CERTIFICATION
SPECIALTY BOARD CATEGORY MONTH AND YEAR CERTIFIED

A B C

See NRC License No. 24-00794-03 dated May 19, 1977.

f -

|

4. TRAINING RECEIVED IN BASIC RADIOlSOTOPE HANDLING TECHNIQUES

TYPE AND LENGTH OF TRAINING

LECTURE / SUPERVISED
FIELD OF TRAINING LOCATION AND DATE(S) OF TR AINING LABORATORY LABORATORY

A B COURSES EXPERIENCE
(Hours) (Hours)
C D

a. RADIATION PHYSICS AND
INSTRUMENTATION

b. RADIATION PROTECTION

c. MATHEMATICS PERTAINING TO
THE USE AND MEASUREMENT
OF RADIOACTIVITY

e

i

(f. RADI ATION BIOLOGY !

e. RADIOPHARMACEUTICAL
CHEMISTRY

l

S. EXPERIENCE WITH R ADI ATION. (Actualuse of Radioisotopes or Equivalent Experience)

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

,

,

NRC FORM 313M Supplement A
(9-80 Page 5 -

COf}tro|No, 73gn7
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M- MATERIAIS 1.lCENSE
.&* . - - - , o

.(v) Supplementary Sheet ( i IJcertse Number 24-00794-03h6- _ .

ul.s. ,
, .

lhis Copyis for b;r .. . Docket or
Refetence No.

taendment t!o. 34

St. John's 1!crcy IIedical Center
615 S. New Ballas Road
St. Louis, 1tissouri 63141

In accordance with letter dated April 27, 1977, License Number 24-00794-03
is amended as follows:

'

i

Condition 11. is amended to read: |
|
I11. Licensed material shall be used by, or under the supervision of, Thomas F.

Haher, !!.D. Licensed material for diagnostic procedures may also be used by, j,
or under the supervision of, Donald C. Spalding, M.D., or Douglas R. Lilly, ;

II.D. Licensed material for non-human use may also be used by, or under the i

supervision of, Dr. Frederick G. Germuth, J,r., Dr. Eugene Rodriguez, Dr. i;

Vicent G. Palermo, or Dr. Antonio H. Salvador. Licensed material for diagnostic .

procedures and Iodine 131 for treatment of hyperthyroidism may,also be used by,
or under the supervision of, John F. Lindeman, !!.D. Licensed material for ,

|Group VI may also be used by, or under the supervision of, Lily Ann Hanes,iI.D. -
;
.
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For the U. S. Nuclear Regulatory Cornmission |
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.

Date ifay 19. 1977 by' Mioisotone.s Licensi Branch j
, ' Division of Fuel Cycle andf.,

,

Material Saf ety
i _.: . W.sshington. D.C. 205S5
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NRC FORM 313M SUPPLEMENT A U.S. NUCLEAR REGULATORY COMMISSION

TRAINING AND EXPERIENCE
' AUTHORIZED USER OR RADIATION SAFETY OFFICER

1. NAME OF AUTHORIZED USER OR RADIATION SAFETY OFFICER 2. STATE OR TERRITORY IN
WHICH LICENSED TO
PRACTICE MEDICINEDavid J. Keys

NA
3. CERTIFICATION

SPECI ALTY BOARD CATEGORY MONTH AND YEAR CERTIFIED
A B C

American Board of Radiology Therapeutic Radiological 12/9/77
Physicist

Diagnostic Radiological 6/5/81
Physicist

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) (Hours)

C D

a. RADI ATION PHYSICS AND
INSTRUMENTATION

b. RADIATION PROTECTION

c. MATHEMATICS PERTAINING TO
THE USE AND MEASUREMENT
OF RADIOACTIVITY

,

d. RADI ATION BIOLOGY

e. RADIOPHARMACEUTICAL
CHEMIST RY

5. EXPERIENCE WITH RADI ATION. (Actualuse of Radioisotopes or Equivalent Experience)

ISOTOPE MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DUR ATION OF EXPERIENCE TYPE OF USE

NRC FORM 313M Supplement A
(941) Page 5

_ _ _ _ _ _ .- - _ _ _ _ _ _ _ - - - ~-
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The following equipment is to be added for use with brachytherapy

INSTRUMENTATION

1. Survey Meters

a. Manufacturer's name: Ludlum

Manufacturer's model number: Model 2 survey meter, Model 44-2 High Energy
Gamma Scintilator

Number of instruments available: 1

Minimum range: 0 mr/hr to 0.5 mr/hr (31 K CPM at 0.1 mR/hr
Ra-226)

Maximum range: 0 Ihr to 50 mr/hr

b. Manufacturer's name: Victoreen

Manufacturer's model number: 492

Number of instruments available: 1

Minimum range: 0 mr/hr to 10 mr/hr

Maximum range: 0 mr/hr to. 1000 mr/hr

* Note - Other suitable survey meters meeting the criteria of Item 9 Regulatory
Guide 10.8-4 may be substituted as necessary (repairs, replacements, etc.)

2. Dose calibrator

Manufacturer's name:

Manufacturer's model number:

Number of instruments available:

3. Diagnostic instruments
Manufacturer's Model

Type of Instrument Name No.

4. Other

i Victoreen Model 687 D Minometer
5 Victoreen Model 362 Pocket Dosimeters

control No. 75927
10.8-21
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ITEM 101 - -' -

METHODS FOR CALIBRATION OF (X AND GAMMA-RAY) SURVEY METERS

A. The calibration of survey meters shall be performed in accordance
with the following:

1. The radionuclide sources used for calibration shall be approxi-
mate point sources.

2. The source activities shall be traceable * within 5% accuracy to

the United States National Bureau of Standards (NBS) calibrations.**

3. Scales of the instrument within the exposure range of 1.0 mR/hr
to 500 mR/hr shall be calibrated in at least two points such that:
a) one point is in each half of the scale; and, b) the two points
are separated by 35-50% of full scale. Digital or logarythmic
readout instruments shall have one point in each decade calibrated.

4. The exposure rate measured by the instrument shall not differ from
the true exposure rate by more than 110% of the calculated or known
value for each point checked. Scales with exposure rate measurements
in error by 10% or 20% will be provided with appropriate correction
factors. Meters in error by 20% or more must be repaired by the
manufacturer or other competent personnel.

* For purposes of this document, the amount of radioactivity in a source
is said to be traceable to a national standard when its radioactivity
was determined by comparison with a source of the same isotope (or a

i proper simulated source, isotpically), the activity of which is certi-
fled by the U.S. National Bureau of Standards.

Inlieuofusingatraceagleradioactivesource,aninstrumenttrace-**

able (transfer instrument ) to the National Bureau of Standards, within
15%, may be used as an alternative standard.

O American National Standards Institute, ANSI N323-1978, " Radiation

Protection Instrumentation Test and Calibration".

NOTE:

Sources of Cobalt 60, Cesium 137, or Radium 226 are appropriate for use
| in calibrations.

|

| 11/83
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* ' > * B. RECORDS
.

'

| l. Records for Item A shall include as a minimum:
i
! a. Radionuclide used 1

| b.' Activity and date of source
c. Present activity'

I d. Date of calibration
e. Calculated and measured radiation values
f. Respective distance from source for each calculated

radiation value -

!
i g. Necessary scale correction factors (required if calculated
i and measured radiation values do not agree within 110%)

h. Make, model, and serial number of survey meter being cali-
I brated ;

i. Name of individual performing the calibration
'

C. Use of Inverse Square Law and Radioactive Decay Law

1. A calibrated source will have a calibration certificate giving
its output at a given distance measured on a specific date by
the manufacturer or NBS.

a. The Inverse Square Law may be used with any point source
to calculate the exposure rate at other distances.

b. The Radioactive Decay Law may be used to calculate the output' ;
'

at other times af ter the specified date.

2. INVERSE SQUARE LAW:

S (R ) (R )<

g 2 -

*--P
g

p_ . ...__

Exposure rate at P '

-
2

(P )2 x (R )-
|

>

g y
R *

2 I

(P )22

i
where S_ IS THE POINT SOURCE

*
, |

-

R and R are in the same units
g 2

(mR/hr or R/hr)

P and P are in the same units
g 2

(centimeters, meters, i

feet, etc.) ;

I
!

,

|Control No. 75927,
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.3.. RADIOACTIVE. DECAY. LAW:L

. I

_ . .
O:

L ; Exposure rate t' units of time after-specified calibration^

'

|- date: '

'

Rt"' *"o. -

.Tg ,

J

where

f-

iR and R are in the same units i

(nR/hr or R/hr) !
i
6

R is exposure rate on specified r

calibration date I
--

,i
R is exposure rate't units of time
- later ,

o

|T and t are in the same units '

q
(years, months, days, etc.)

f
1.

T is radionuclide half-life
-

[g
.

t_ is number of units of time elapsed
between calibration and present. time.

>,
! 4 '. Example: Source output is given by calibration certificate as

100mR/hr at 1 meter on March 10,11975. Radionuclide half-life-
is 5'.27 years.

Question: What is the output at 10 cm. on March 10, 1977 (2.0
years later)?

a. Output at 1 meter, 2.0 years after calibration date- -

R = 100 mR/hr x e -(0.M3'x 2.0)
5.27

.

= 100 x 0.77 =

77 mR/hr at 1 meter
,

on March 10, 1977

b. ' Output at 2 m, 2.0 years after calibration date:,

l }2
'

R(10 cm)
2 m)2 x 77 mR/hr.

=
,

x 77 = 19.2 mR/hr=
4

| at 2 m, 2.0 years af ter calibration
.

I

!
.

"

, -3-
)
;

.
_ _ _ - - _ - _ _ _ _ - - - - -_ - .___- --__ --- . - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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1. fRhen a check _ source is available with the meter, a reading using

the thin window (if applicable) shall be taken ,and recorded. t

E. Physical Description of Facilities, Sources, and Set-Up

1. The facility used for radiation measurement should be any
room, not already containing radioactive sources, whose walls
are shielded against radiation. Typical examples of this are
x-ray rooms, betatron rooms, etc. For leakage measurement,
any site having only background radiation shall be used.

2. Cesium-137 sources shall be used for calibration of survey

instruments. Sources used will be 3M 6D6C tube sources with
activities in the range of 5 to 40 mg-Ra equivalence.

3. The calibration jig consists of a high density styrofoam block.
The source is positioned upright at the edge of the block. The
styrofoam block is positioned on a table or other platform ,

'approximately 3 to 5 ft. above floor level. No scattarer is ,

present within a 3 ft. radius of the direct path from the source
,

to the meter. i
!

4. Using cesium sources selected, calculate the appropriate distances >

necessary in order to obtain 1/3 and 2/3 of full scale deflection
'

for each of the scales to be calibrated (or mid-decade 120% for
digital, logarythmic scales). Use no distance larger than 4
meters or shorter than 0.5 meters.

.

5. During the measurement process, maintain the maximum feasible
distance from the source. Minimize your time by being prepared.

g
Extraneous personnel shall not be allowed in the chosen room ,

during calibration. Keep unused sources in a well shielded ;

carrier in a distant corner of the room.
I

6. Record data. Calibrate each scale if needed and/or possible to I

within 10% of the correct response. Otherwise provide calibration [
factor or statement of need to repair.

,

7. Provide a signed written report using the facsimile calibration
report form in Appendix A.

.

.

.

-4-
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CERTIFICATE OF INSTRUMENT CALIBRATICN
.

For: Certificate Number
.

SURVEY INSTRUMENT
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . ,

INSTRUMENT Type Model
DATA .

Serial No. Probe,

_ _ _ _ _ _ _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ --__ _. ______ __ ___

CALIBRATION DATA

Radiation Meter Radiation Meter
Scale d Level Reading d Level Reading

*

______________________.__________._____________ ._______________________.______

ALL READINGS UNLESS OTHERWISE INDICATED ARE IN mR/hr
DISTANCES IN METERS

Calibration Source serial No.

Source Activity mci Temperature CC
*_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

MAINTENANCE ( ) Clean battery contacts
DATA ( ) Battery replacement, Typer
.

We certify that this instrument was calibrated on the date s! own and it meets

. presently accepted standards for this type of equipment.

1
1

This instrument should be recalibrated before

CHECKED BY - DATE
,

j. ,

.
e

j..
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METHODS FOR CALIBRATION OF (X AND GN'J4A-RAY) POCKET DOSIMETERS
.

A. The calibratio'n of pocket dosimeters shall be performed
.in accordance with the following:

1. The radionuclide sources used for calibration shall be
approximate point sources.

2. The source ~ activities shall be. traceable * tithin 5%
accuracy to the United States National Bureau of
Standards (NES) calibrations.**

3. Each scale of the instrument shall be calibrated at
least at two points such that: (a) one point is in
each half of the scale; and, (b) the two points are
separated by 35-50% of full scale.

4. The exposure rate measured by the instrument shall not
differ from the true exposure rate by more than I 20%
of the calculated or known value for each point checked.

'

For purposes of this document, the amount of radioactivity in*~

a source is said to be traceable to a national standard when
its radioactivity was determined by comparison with a source
of the same isotope (or a. proper simulated source, isotopical-
ly), the activity of which is certified by the U.S. National
Bureau of Standards.

In lieu of using a traceable radioactive source, an instrument**

0traceable- (transfer instrument ) to the National Bureau of
Standards, within 15t, may be used as an alternative standard.

O American National Standards Institute, ANSI N323-1978, "Radia-
tion Protection Instrumentation Test and Calibration'.'

NOTE:

Sources of Cobalt 60, Cesium 137, or Radium 226 are appropriate for
use in calibrations.

.

' 11/83
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B'. . RECORDS:

1. Records-for Item A shall include as a minimum:
I

a. Radionuclide used '

b. Activity and date of source
c. Present activity

,

d. Date of calibration !

e. Calculated and measured radiation values
f. Respective distance from source for each

calculated radiation value and time used i

g. Necessary scale correction factors (requir-
ed if calculated and measured radiation
values do not agree within I20%)

-h. Make, model, and serial number of pocket
dosimeter being calibrated

i. Name of individual performing the calibra-
tion

C. Use of Inverse Square Law and Radioactive Decay Law

1. A calibrated source will have a calibration
certificate giving its output at a given
distance measured on a specific date by the i

manufacturer or NBS.

| a. The Inverse Square Law may be used with any J
'

point source to calculate the exposure rate
at other distances.

..

b. The Radioactive Decay Law may be used to
, calculate the output at other times after
! the specified date.

I 2. INVERSE SQUARE LAW:

S (R ) (R )1 2

*--P y j

p_________

| .

j Exposure rate at P2:

(Py) x (R ) -yR2--

(P2)
where-

S IS THE POINT SOURCE
,

R1 and R2 are in the same units

(mR/hr or R/hr)

P1 and P2 are in the same units
(centimeters,, meters,

3

feet, etc.)
,

'

Control No. 75927.
_
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'3. -RADIOACTIVE DECAY LAW:

Exposure rate t units of time after specified calibra-
. ion date:

- (0. 6 9 3t)
Rt=Rg_x e

T

where

R and R jggjgnggefb$fo t R

R is exposure rate on specified
0 calibration date__

R is exposure rate t units oft
time later__

Tg and t are in the same units
(years, months, days, etc.)

Th is radionuclide half-life

t is number of units of time
~

elapsed between calibration
and present time

'4. Example: Source output is given by calibration

certificate as 100 mR/hr at 1 meter on March 10, 1975.
Radionuclide half-life is 5.27 years. -

Question: What is the output at 10 cm. on March 10, 1977 j

(2.0 years later)?

a. Output at 1 meter, 2.0 years after calibration date: j

-(0.693 x 2.0) '

R= 100 mR/hr x e i
5.27 |

100 x 0.77 =^ !=

77 mR/hr at 1 meter |
on March 10, 1977 k

;

b. Output at 10 cm., 2.0 years after calibration date:
,

(1 m ) x 7.7 mR/hr '
R(10cm) =

(0.1m)2 i

= 1 x 7.7 = 770 mR/hr i

0.01 i

d

at 10 cm, 2.0 years after calibration.

(

<
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c. Haw long.must the. pocket dosimeter remain in place at
,

10 cm in order.to receive an' exposure of 150 mR using 'I

the source in part "a"? k

150 mR
|

t = 770 mR/hr 1 hr/60 min.

= 11.7 minutes (11' 41")
D. Measurements of Leakage Radiation

1) Pocket Dosimeters will be charged, placed in a
radiation free environment (excluding background
radiation), then read after a minimum of 24 hours
has passed. A pocket dosimeter will be considered
defective if the rate of leakage is greater than
5% of the dosimeter scale reading.

E. Physical Description of Facilities, Sources, and Set-Up

1) The facility used for radiation measurement should
be any room, not already containing radioactive sources,
whose walls are shielded against radiation. Typical
examples of this are x-ray rooms, betation rooms, etc.
For leakage measurement, any site having only back-
ground radi'ation shall be used.

2) Cesium-137 sources shall be used for calibration of
pocket dosimeters to be used with Cesium-137 or Radium-
226 implants. Sources u. led will be 3M 6D6C tube sources
with activities in the range of 5 to 40 mg-Ra equivalence.

i

The calibration jig con'ists of a high density styrofoam i3) s
block. The source is positioned upright in the center of

'

the block. Holes have been drilled at 10 cm radii for
placement of upright pocket dosimeters.

!

l

I,

|
t

!

! I
I t
i t.

$
;

.

I
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Call 8R ATION OF DOSE Call 8RATOR
.

A. Sources Used for Linearity Test

(Check as appropriate)

X First elution from new Mo-99/Tc-99m generator

or

Other'(specify) _ Unit dose supplied by radiopharmaceuticalX

Sources Used for instrument Accuracy and Constancy Tests **B.

Suggested

Radionuclide
Activity ( mci) Activity (mci) Accuracy

1-5*** 5%
3-5Co-57

0.1-0.5 5%

0.1-0.5 0.5-0.9****Ba 133
0.07-0.2 - 5%

Cs-137 0.1-0.2

|-2Ra-226

i

,

The procedures described in Section 2 of Appendix D will be used for calibration of the dose calibrator' C.
j

or

X .. . Equivalent procedures are attached.

* For licensees who are not authorizeJ for Mu 99/Tc 99m generators. activity must be equivalent to the highest activity used.

Sources used will be sources manufactured for the use as dose calibrator**
check sources, and sold by a licensed company.

To allow at least 2 half lifes.of a 5 mci source.***

'**** A 0.825 mci is currently available.

5 0.R-30

i
'

f

. . . j
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,, , ,

METHODS FOR CALIBRATION OF DOSE CALIBRATOR *

All radiopharmaceuticals must be assayed for activity to any accuracy of 10 percent.
The most common instrument for accomplishing this is an ionization-type dose cali-
brator. The instrument must be checked for accurate operation at the time of instal-
lation and periodically thereaf ter.

A. Test for the following:

1. Instrument constancy (daily)

2. Instrument accuracy (at installation and annually thereaf ter)

3. Instrument linearity (at installation and quarterly thereafter)

4. Geometrical variation (at installation)

B. Af ter repair or adjustment of the dose calibratory, repeat all the appropriate
tests listed above (dependent upon the nature of the repairs).

C. Test for Instrument Constancy

Instrument constancy means that there is reproducibility within a stated accept-
able degree of precision, in measuring a constant activity over time. Assay
at least one relatively long-lived reference source such as Cs-137, Co-57,**
or Ra-226** using a reproducible geometry before each days's use of the instru-
ment. Preferably, at least two reference sources (for example, 3-5 mci of
co-57 and 100-200 uCi of Cs-137 or 1-2 mg Ra-226 (with appropriate decay
corrections) will be alternated each day of use to test the instruments perform-
ance over a range of photon energies and source activities.

1. Assay each reference source using the appropriate instrument setting (i.e.,
Cs-137 setting for Cs-137).

2. Measure background level at same instrument setting, or check that auto-
matic background subtraction is operating properly when blanks arc inserted
in the calibrator.

3. Calculate net activity of each source subtracting out background level.

4. For each source, compare the net activity versus the day of the year.

5. Indicate the predicted activity of each source based on decay calculations
and the 15 percent limits on the graph.

6. Repeat the procedure used for the Cs-137 source for all the radionuclide
settings to be used that day.

7. Variations greater than 15 percent f rom the predicted activity indicate
the need for instrument repair or adjustement.

8. Investigate higher than normal background levels to determine their origin
and to eliminate them if possible by decontamination, relocation, etc.

* See ANSI N42.13-1978. " Calibration and Usage of Dose Calibrator Ionization
Chambers for the Assay of Radionuclides" (American National Standards Institute,
Inc., 1430 Broadway, New York, N.Y. 10018).

** Co-57 and Ra-226 are not subject to NRC licensing; the respective State agency
should be consulted to determine its requirements for possessing this material.

11/83
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d. In:p ct th: in:t nt on c quart:rly ba:is to en jtninthatth: mea:urem:nt, ,
'

ch'amb r linrr 12 in plrca and that in:trum:nt z ro is proparly sat (c : manu-
facturer's instructions).

E. Test of Instrument Linearity

The linearity of a dose calibrator should be ascertained over the entire range
of activities employed. This test will use a vial of Tc-99m whose activity is
equivalent to the maximum anticipated activity to be assayed (e.g. , the first
elution from a new generator).

1. Assay the Tc-99m vial in the dose calibrator, and subtract background level
to obtain net activity in millicuries.

2. Repeat step 1 at typical time intervals of 6, 24, 30 and 48 hours af ter
the initial assay.

3. Using the 30-hour activity measurement as a starting point, calculate the
predicted activities at 0, 6, 24, and 48 hours using the following table:

Assay Time * (hr) Correction Factor

0 31.633
6 15.853

24 1.995
30 1
48 0.126

Example: If the net activity measured at 30 hours was 15.625 mC1, the cal-

culated activities for 6 and 48 hours would be 15.625 mci x 15.853 = 247.7
mci and 15,625 mci x 0.126 = 1.97 mci, respectively.

4. On log-log or semi-log coordinate paper, plot the measured net activity
(for each time interval) versus the calculated activity (for the same time
interval).

5. The activities plotted should be within 5 percent of the calculated activity
if the instrument is linear and functioning properly. Errors greater than
5 percent indicate the need for repair or adjustment of the instrument.

6. If instrument linearity cannot be corrected, it will be necessary in routine
assays to use either (a) an aliquot of the cluate that can be accurately
measured or (b) the graph constructed in step 4 to relate measured activities
to calculated activities.

F. Test for Geometrical Variation

There may be significant geometrical variation in activity measured as a function
of sample volume or configuration, depending on the volume and size of the
ionization chamber used in the dose calibrator. The extent of geometrical varia-
tion should be ascertained for commonly used radionuclides and appropriate corree-
tion factors computed if variations arc significant, i.e., greater than 2 percent.
(Even though correction factors may be provided by the manufacturer, the accuracy
of these should be checked.) When available from the manufacturer, certified
data on geometrical variations may be used in lieu of these measurements.

To measure variation with volume of liquid, a 30-ce vial containing 2 mci of Co-57
or other appropriate radionuclide in a volume of 1 m1 will be used.

* Assay times should be measured in whole hours and correction factors should be
used to the third decimal place as indicated. The more recent half-life of T 1/2 "6.02 hours has been used in calculating these correction factors.

. _ _ _ _ _ _
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A : y vici che cppropritte instrument catt( j, cnd cubtract background*

1.
,

lev 21 to obtain n:t cctivity.-- -

2. Increase the volume of liquid in the vial in steps to 2,4,8,10,20 and 25
ml by adding the appropriate amount of water or saline. After each addition,
gently shake vial to mix contents and assay as in step 1. (Follow good
radiation safety practices to avoid contamination and to minimize radiatian
exposure.)

3. Select one volume as a standard (such as the volume of refercnce standard
used in performing the test for instrument accuracy), and calculate the
ratio of measured activities for each volume to the reference volume activity.
This represents the volume correction factor (CF).

Example: If activities of 2.04, 2.02, and 2.00 mci are measured for 4, 8,

and 10 mi volumes and 10 ml is the reference volume selected.
2.00

4 ml Volume CF = = 0.98
2.04

4. Plot the correction factors against the volume on linear graph pr per. Use
this graph to select the proper volume correction factors for rou:ine assay
of that radionuclide.

5. The true activity of a sample is calculated as follows:

True Activity = Measured Activity x Correction Factor

where the correction factor used is for the same volume and geomatrical
configuration as the sample measured.

6. Similarly, the same activity of co-57 in a syringe may be compartd with that
of 10 ml in a 30-ce vial, and a correction factor may be calculated.

7. It should be noted that differences of 200 percent in dose calibrator
readings between glass and plastic syringes have been observed for lower-
energy radionuclides such as I-125, which should be assayel in a dose
calibrator only if the reliability of such an assay can be estabil9t ed.
Class tubes and syringes may also vary enough in thickness t'o caus2
significant errors in assaying I-125. Hence, adequate correction factors
must be established.

'

An alternative to providing syringe calibration factors is tc simply assay
the stock vial before and after filling the syringe. The activity in the
syringe is then the difference in the two readings (with a volume correction
if significant).

G. Test for Instrument Accuracy

Check the accuracy of the dose calibrator for several radionuclidea, including
Cs-137, Co-57, and Ba-133, using appropriate reference standards chose activities
have been calibrated by comparisons with standard sources that have been assayed
by NBS and documented.

The activity levels of the reference sources used should approximate those icvels
normally encountered in clinical use (e.g., Co-57, 3-5 milliruries) giving ade-
quate attention to source configuration. Ideatify in your application the three
sources that you will use. State nuclide, activity, and calibration accuracy.
The lower-energy reference standards (Tc-99m, Xc-133. I-125) must be in vials
with the same thickness of glass as the actual samples to be measured fcr best
accuracy.

-
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! catting, rnd cubtreet thm bxckground level to obtain tha net activity.

2. The average activity determined in step 2 should agree with the certified
activity of the reference source within 5 percent after decay corrections.

3. Repeat the above steps for other commonly used radionuclides for which
adequate reference standards are available.

4. Keep a log of these calibration checks.

5. Calibration checks that do not agree within 15 percent indicate that the
instrument should be repaired or adjusted. If this is not possible, a
calibration factor should be calculated for use during routine assays of
radionuclides.

6. At the same time the instrument is being initially calibrated at the
licensee's facility with the reference standards, place a long-lived source
in the calibrator, set the instrument, in turn, at the various radionuclide
settings used (Cs-137, I-131. Tc-99m,1-125, etc.), and record the readings.
These values may later be used to check instrument calibration at each
setting (after correcting for decay of the long-lived source) without re-
quiring more reference standards. Keep a log of these initial and subsequent
readings.

I

Control No. 75927
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ITEM 12 - PERSONNEL TRAINING PROGRAM

In accordance with Section 19.12 of 10 CFR, Part 19, the following
is a description of the training required for all personnel who work
with or in the vicinity of radioactive materials:

1. The nuclear medicine department will be staffed by individuals
who will be classified as occupational employees. These individuals
will perform their duties from the radiation safety viewpoint under
the direction of the physician (s) named on the license application.

2. Every effort will be made to hire nuclear medicine technology
registered or registry eligible personnel to work with radioactive
material. urientation of such personnel for a day or two by the
physician (s) named on the license and/or by the supervising technolo-
gist will include the following:

a. Indicate areas where radioactive materials are used or
stored.

b. Potential hazards associated with radioactive materials.
Radiological safety procedures appropriate to their respec-c.

tive duties.
d. Pertinent NRC regulations,
e. The rules and regulations of the license.
f. The pertinent terms of the license.
g. Their obligation to report unsafe conditions.
h. Appropriate response to emergencies or unsafe conditions.
1. Their right to be informed of their radiation exposure and

bioassay results.

Posting of documents as required by CFR 10, Part 19.11 will be made in
a prominent position of the working area of NRC regulated employees.
Typically this notice will be placed on a bulletin board in the working

} area.

3. Access into areas where radioactive material is stored or used will
be restricted for nonoccupational personnel. When it is necessary for
nonoccupational personnel to enter these areas, as in the case of certain
patients who need special care, personnel so involved will be present
under the direction of the nuclear medicine technologist, who will ensure
that the exposure of these persons is held to the minimum required for
the performance of the nuclear medicine procedure. Further, all non-
occupational personnel will receive instruction as to the location and
potential hazards associated with radioactive material during their
hospital orientation process and annually thereafter in the form of
verbal instructions and/or hospital interdepartment memos.

Prepared 11/83
License #24-13383-01
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PROCEDURES r0R ORDERING AND RECEIVING RADIO IVE MATERIAL-. .

1. The chief nuclear medicine technologist his/her designee will place
all orders for radioactive material and will ensure that the requested
materials and quantities are authorized by the license and that possess-
ion limits are not exceeded.

2. For Groups I to V, the security quard will escort courriers to the
nuclear medicine department when packages are delivered bearing a D.O.T. |
Radioactive III label. Packages bearing a Radioactive I or II label will
be signed for by the security guard and taken immediately to the appro-
priate department.

For Group VI sources, the receiving dock will be notified that radioactive
material is expected from (Manufacturer). Upon arrival of the sources,
the receiving dock is to notify the RSO or his designee and the security
guard. The RSO or his designee will accept the package and accompany the
material to the source room.

3. The following directive will be issued to hospital personnel:

T0: Managerial Personnel of:

Security
Purchasing
Receiving
Nursing
Volunteers

FROM: Administration

SUBJECT: Delivery of packages containing radioactive materials.

When courriers or common carriers arrive with packages containing
radioactive materials, contact the security guard on duty. Personnel,
except the security guards who are trained in the proper handling of
radioactive materials, are not to personally accept packages containing
radioactive materials.

If the package is wet or appears to be damaged, immediately contact the
Radiation Safety Officer.* Ask the carrier to remain until it can be
determined that neither he nor the delivery vehicle is contaminated.

*Through the operator or phone (314) 355-5075 or 355-5657.

Item #13
Prepared 11/83
License #24-13383-01
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ITL h - THERAPEUTIC USE OF SEALED h CES
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A. Procedures for the use of Group VI sources

1. Store the Cs-137 tube sources in a key-locked safe with at
least 3 inches of lead surrounding the storage vaults. Store
other Group VI sources in either the lead carrier provided in
the shipping container, the lead safe if space is available,
or any other appropriate safe such that the exposure rate will
not exceed the limits of 10 CFR, Part 20.105 (b)(1) and (b)(2).

2. Use whenever possible 10" long forceps in the handling of radio-
active materials.

3. Perform as much work as possible with the radioactive materials
shielded behind the L block.

4. Minimize your time of handling the sources by being prepared and
efficient.

5. Use TLD finger badges and wear your whole body badge while pre-
paring the radioactive sources.

6. Transport the sources in carriers, labeled " Radioactive Materials",
having at least 1" lead shielding. Always leave at least one
carrier within the patient's room in case an emergency removal
is necessitated. Where possible long-handled carts should be
used to transport the carriers from the source room to the
patient's room and vice versa.

7. For each implant indicate in the log book provided in the source
room the following information:

a. Date
b. Patient's name
c. Patient's room number
d. Source employed
e. Physician
f. Date survey performed, source count performed
g. Initials of surveyor
h. Initials of person performing storing sources

8. Quarterly inventory all sources.

9. For each patient treated survey the patient and room with a
radiation survey instrument and perform a source count prior
to the removal of radiation restrictions and release of the
patient.

10. Ensure that adjacent patients or staf f do not receive 100 mR in
one week.

11. Enclose the Nursing Instructions for Brachytherapy in the patient's
chart.

11/83
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patient's bed.

B. Nursing instructions for brachytherapy

C. Personnel monitoring for nurses

1. Nurses are considered as non-radiation workers.

2. During the first year or for the first 10 implants, whichever
is shorter, the nursing staff will be provided pocket dosimeters
for evaluation of the typical and maximum radiation exposure per
nurse per shift.

3. If results indicate that it is unlikely that any nurse will receive
125 mR in one year, then pocket dosimeters will no longer be
required.

4. The RSO will be responsible by monitoring the number of implants,
the activities involved, and the room location of the implant.to
ensure that the nursing staff stays within the permissible levels
of 10 CFR.

D. Permissible level of radiation in unrestricted areas

1. Radiation levels may exist in adjacent rooms which could result
in a dose of 2 mR in one hour or 100 mR if continuously present
in 7 days. However in accordance with 10 CFR 20.105(a) steps
will be taken to ensure that it is not likely that any individual
receives a dose to the whole body in any period of one calendar

,

year in excess of 0.5 rem. The steps will be as follows:

For a patient in an adjacent room -

1) Assume that an adjacent patient will not be placed in an
adjacent room more than twice a year.

ii) Calculate the expected exposure from the proposed implant
to the mid point of the adjacent patient.

iii) If the exposure is less than 200 mR take no action. (NCRP
Report No. 37 Page 16, Lines 32-37, used for guidance.)
If the exposure could be greater than.200 mR provide
additional shielding, move the patients farther apart,
or move the adjacent patient prior to reaching the 200 mR level.

For an adjacent nursing (or other staff) office -

1) Calculate the exposure for the implant based upon 8 hr shifts,
the number of implants per year and the anticipated occupancy -

1/4 classroom, lounge
1 occupied office
X if specific data is available

11) or, if data is available, calculate the exposure based on
measured data (e.g. pocket dosimeter study)

lii) If the exposure is less than 200 mR per year take no action,
else provide additional shielding, move the patient worker
further apart, or disallow use of the room.

' Control No. 759271
.
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NURSING INSTRUCTIONS FOR PATIENTS TREATED
WITH SEALED SOURCES

Patient's Name:

Room Number: Physician's Name:

Isotope & Activity: Recommended Time for Care: mins / shift / staff

Date and Administration:

Date and Time Sources are to be Removed:

1. All patients treated with brachytherapy sources will be placed in a private
room that has a tullet.

2. The patient's room will be properly posted.

3. Surveys of the patient's room and surrounding areas will be conducted as soon
as practicable after sources are implanted. Exposure rate measurements will
be taken at 3 feet (or 1 m) from the patient with sources implanted, at the
patient's bedside. The Radiation Safety Officer or his designee will then
determine how long a person may remain at these positions.

4. Special restrictions may be noted on the precaution sheet on the patient's
chart. Nurses should read these instructions before administering to the
patient. The Radiation Safety Officer should be contacted to answer any
questions about the care of these patients regarding radiation safety pre-
cautions.

5. Nurses should spend only the minimum time necessary near a patient for routine
nursing care.

6. Pregnant nurses should not be assigned to the personal care of these patients.

7. Never touch needles, 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 Radiation Therapy,
the Radiation Safety Officer, or the Nuclear Medicine Department at once.

8. Bed baths given by the nurse should be omitted while the sources are in place.

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

10. Surgical dressings and bandages used to cover the area of needle insertion may
be changed only by the attending physician or the radiation therapist and MAY
NOT BE DISCARDED until directed. Dressings should be kept in a basin until
checked by the Radiation Safety Officer or his designee.

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

11. No special precautions are needed for sputum, urine, vomitus, stools, dishes,
instruments, or utensils unless specifically ordered.

12. All bed linen must be checked with a radiation survey meter before being
removed from the patient's room to ensure that no dislodged sources are inad-
vertently removed. Housekeeping procedures should be suspended until sources
"#" ##* # *

CONTINUED ON BACK

J
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- 13. There patients must stay in bed unless orders to the contrary are written.#.

In any event, patients will remain in their assigned rooms during the
treatment period.

14. Visitors will'be limited to those 18 years of age or over unless other
instructions are noted on the precaution sheet on the patient's chart.
Visitors must notify nursing station when arriving and leaving.

15. Visitors should sit at least 3 feet (or 1 m) from the patient ced should
remain no longer than-the time specified on the form posted on the patient's
door and on his chart.

16. No nurse, visitor, or attendant who is pregnant should 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.

17. Emergency Procedures:
1..If an~ implant source becomes loose or separated from the patient, or,
2. If the patient dies, or,
3. If ' the patient. requires emergency surgery, immediately call David J. Keys

or the Radiation Therapist -

Telephone No.(days) X5075
David Keys (nights) 532-9236
Radiation Therapy (nights) 569-6031

.18. At the conclusion of treatment, a survey will be performed to ensure-that all
sources. other than permanent implants, have been removed from the patient and
that no sources remain in the patient's room or any other area occupied by the
patient.- At the same time, all radiation signs will be removed. If the patient
-is to.be discharged, the final survey will also include a notation on the patient's
chart that the activity remaining in the patient meets conditions for release
from the hospital.

11/83
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PROCFDURRR AND PRECAUTIONS FOR USE OF Sr-90 SEALED SOURCES

1. Christian Hospitals will receive the Sr-90 source from William L.
Walter, M.D., private practice license number 24-13383-01, upon
his arrival with the source. The source may be used at Christian
Northeast or Christian Northwest.

-2. Prior and after use the Sr-90 source will be'kept' locked in its
|

container.

3. The Sr-40 source will be transferred back to Dr. Walter upon his
leaving the hospital.

4. A log will be kept indicating the date and time of each receipt
.

and transfer of the Sr-90 source.
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