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APPLICATION FOR MATERIALS LICENSE - MEDICAL GAO R0557
10 C F R 35

INSTRUCTIONS - Compute items a throuoh 26 if this a m initsatappi, cat >on or en appl, cation for rentaar_of a locenar time suppiementar sheets
e here necessary. Item 26 must be completed on allapplocarnons and sired Retain one copy. Submit ornginar and one copy of entire
application to : Direcaor. Offsce of Nuclear Materisk Safety andSafeguards. U.S Nuclear Regulatory Commasion. Washington. D.C.
20$55. Upon approval of this application, she applicant mit receive a Materials L, cense. An NRC Materish Lncense is issuedin accord-

. mce emith the generalrequirements contained in TitM 10. Code of Federal Regulations. Part 30. and the Licenser a subject to Totte 10
Code of Federal Regulations. Parts 19,20 and 35 and the locense for provision of Totte 10. Code of Federal Reputations. Part 170 The
hcense fee category should be ststrd in item 26 and the appropriate fee enclosed

1.a. NAME AND MAILING ADDRESS OF APPLICANT (institution, 1.tA STREET ADDRESS (ES) AT WHICH RADIOACTIVE MATERIAL
firm,cl/nic, phys /cian,etc) INCLUDE ZIP CODE WILL BE USED (1/di/Arrent from 7.A) INCLUDE ZIP CODE
Columb.ia Regional Hospital
404 Keene Street
Columbia, Missouri 65201 Same

TE LEPHO N F. NO.: ARE A CODE ( 3141 875 9000
2. PERSON TO CONTACT REGARDING THIS APPLICATION 3. THIS IS AN APPLICATION FOR: (Check appropriate item)

Daniel A. Davis, Consultant {{ "

N MENT TO LICENSE NO. M -l W I-01Nuclear Medicine Assoc., Inc,
c. O RENEWAL OF LICENSE NO.

TE LEPHONE NO.: ARE A CODE ( 2161 6 6 3 7000

4. INDIVIDUAL USERS (Name individants who will use or directly 5.R ADIATION SAFETY OFFICER (RSO) (Namr ofperson designated
supervise use of radioactive material. Comptete Supplements A and B as radsarron safety officer. If other than indwidust user. complete resu-
for each individual.) me of training and empenence as in Supplement AJ

George P. Wilson with consultation. .Amend to add physician
Nuclear Medicine Assoc., Inc.Refer-to Item #8 Cleveland, Ohio 44125

6.a RADIOACTIVE MATERIAL FOR MEDICAL USE
MAXIMUM MARK MAXIMUM

ITEMS POSSESSION ITEMS POSSESSIONADDITIONAL ITEMS: DESIRED LIMITSRADIOACTIVE MATERI AL DESIRED LlulyS
LISTED 1N: "X" (In millicuries)

'
"X" (in millicuries)

IODINE 131 AS IODIDE FOR TREATMENT
10 CFR 31.11 FOR IN VITRO STUDIES OF HYPERTHYROIDISM

10 CFR 35.100. SCHEDULE A, GROUP i 6S NEEDED PHOSPHORUS 32 AS SOL,UBLE PHOSPH ATE
FOR TREATMENT OF POLYCYTHEMIA
VER A, LEUKEMIA AND BONE METASTASES

10 CFR 3 L100, SCHEDULE A, GROUP 11 AS NEEDED
PHOSPHORUS 32 AS COLLOIDAL CHROMIC
PHOSPHA1E FOR INTRACAVITARY TREAT-

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

GOLD.198 AS COLLOID FOR INTRA-

F Sf0NS10 CFR 35.100,SCHEDU'.E A GR OUP IV AS NEEDED

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

XE NON 133 AS GAS OR G AS IN SALINE FOR
10 CFR 35.100, SCHEDULE A, GROUP VI BLOOD FLOW STUDIES AND PULMONARY X 300

FUNCTION STUDIES.

6.b. RADIOACTIVE MATERIAL FOR USES NOT LISTED IN ITEM 6.s. rsea edsourcesup to 3mCiuardfors

esfobration and reference standards are authorized under Section 3S.14(d),10 CFR Part 35, and NEED NOT BE LISTEOJ
gg- CHEMICAL MAXIMUM NUMBER

ID A ELEMENT AND MASS NUMBER pgyp,NCL ORM OFE
-an

O This amendment request is for the addition of p 1ysician, use of
U Xenon-131. and the use af, digital dosimeterc "* " em v k' i n e'r'n cl i . tion s .-

$$7 RECEIVED BY LFMO AppHCam .n............ . ...
nu- Check Nc...h W.4.(.....,.....
d$ L Arnount/ tea Category. M9. 7.8Date... .o .o _ . . ,..,...a ,,

. .

_ type Of F ;e . . .cb c

g | L0g. C .5p k. [.....
: .o n -

Este Check Rac'd. , Zh. .h,Q
,,,

/.

^ P~ NReapy. . . ..uwim . . . . " m W . ~ ...i
o ,j . 7o . . . . . . . . . . . . . ,btM No. 06640 tg.i6$1*-*

g
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INFORMATION REQUIRED FOR ITEMS 7 THROUGH 23

For items 7. through 23, dock the appropriate box (es) and submit a detailed 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 referencocfguide: Regulatory Guide 10.8 , Rev. Date:

15. GENERAL ffULES FOR THE SAFE USE OF7. MEDICAL ISOTOPES COMMITTEE RADIOACTIVE MATERIAL (Check Onel

Names and Specialties Attached;and Appendix G Rules Followed;or

Duties as in Appendix B;or Equivalent Rules Atta'ched
- (Check One)

Equivalent Duties Attached 16. EMERGENCY PROCEDURES (Check Onel

8. TRAINING AND EXPERIENCE Appendix H Procedures Followed;or

plements A & 8 Attached for Each Individual User;
EquivalentProcedures Attached

Supplement A Attached for RSO. 17. AREA SURVEY PROCEDURES (Check One)

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

j Appendix C Form Attached;or Equivalent Procedures Attached

|

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

10. CAllBRATION OF INSTRUMENTS Appendix J Form Attached;or

| Appencix D Procedures Followed for Survey
Equivalent Information AttachedInstruments; or

EWEWC USE W RAD &HARMACEUTICAGEquivalent Procedures Attached;and 19-
(Check One)

Appendix 0 Procedures Followed for Dose
Calibrator;or Appendix K Procedures Followed;or

'

I Equivalent Procedures Attached Equivalent Procedures Attached

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

j Description and Diagram Attached Detailed Information At ached;and

12. PERSONNEL TRAINING PROGRAM Appendix L Procedures Followed;or
(Check One)

Description of Training Attached X Equivalent Procedures Attached

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

Detailed Information Attached x Detailed Informadon Attached.

PROCEDURES FOR SAFELY OPENING PACKAGES
22. RADIOACTIVE MATERIAL IN ANIMALS14. CONTAINING RADIOACTIVE MATERIALS

(Check One) Detailed Information Attached

^" ^ "Appendix F Procedures Followed;or
23 RADIOACTIVE MATERIAL SPECIFIED IN ITEM 6.b

Equivalent Procedures Attached Detailed Information Attached

, FORM NRC-313Ma
''(s.7e> Pege 2 ,-
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_ 24. PERSONNEL MONITORING DEVICES ;

sm1E R EXCHANGE FREOUENCYDeck noo oprieur boni

X r1Lu

:.WHOLE
-sODY T'D

oTnn n Specityl
Refer to previous application. .

FILM
for License #24-16281-01

% FINGER X yto .

OTHER 6pecotyl

FILM

c. WRIST TLD

OTHtR (Sorcity)

4. OTHER ISpecify)

Digital pocket dosimeter reactor experiments: Digi / microdose
number available: 2
Range: 0.01-99.99mR
Refer to.. attachment Item #20 for specific details for use and
calibration. .

.

f .

25. FOR PRIVATE PRACTICE APPLICANTS ONLY
c. HOSPITAL AGREEING TO ACCEPT PATIENTS CONTAINING RADIOACTIVE M ATERI AL

NAME OF HOSPITAL
h ATTACH A COPY OF THE AGREEMENT LETTER

SIGNED BY THE HOSPITAL ADMINISTRATOR.
MAILING ADDRESS

c. WHEN REQUESTING THERAPY PROCEDURES.
ATTACH A COPY OF R ADIATION SAFETY PRECAU.LITY

| STATE | Zir CODE TIONS TO BE TAKEN AND LIST AVAILABLE* I
RADIATION CETECTION INSTRUMENT 3.

26. CERTIFICATE
(This item mus t be completedby applican t)

. The applicent end any official executing this certificate on behalf of the applicent named in Item te certify that this spatication is prepared in
conformity with Title 10. Code of Federet Regwietions. Parts 30 and 35. and that att information contained herein. including any supplements
attached hereto. ls true and correct to the best of our knowledge and belief.

/

F ICIAk(Sir 8h APP ANT OR CE IF NG
e. LICENSE FEE REQUIRED LN \ _

^

ISee Secom 170.31,10 CFR 170) _ & 6 N
g1) N AME IType of Print)

0) LICENSE FEE CATEGORY: 421 TITLE

c. DATE
12) LICENSE FEE ENCLOSED. $ g g (| | {

FawM NRC-313M 10-78) v # '

L
_ _ _ _ Pca A _ _ . - _. . . -
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PRIVACY ACT STATEMENT

Pursuant to 5 U.S.C. 552a(e)(3), enacted into law by section 3 of the Privacy Act of 1974 (Public Law 93 579), the following
statement is furnished to individuals who supply information to the Nuclear Regulatory Commission on Form NRC 313M.
This information is maintained in a system of records designated as NRC-3 and described at 40 Federal Register 45334
(October 1,1975).

1. AUTHORITY, Sections 81 and 161(b) of the Atomic Energy Act of 1954, as amended (42 U.S.C. 2111 and 2201(b)).

2. PRINCIPAL PURPOSE (S) The information is evaluated by the NRC staff pursuant to the criteria set forth in 10 CFR
Parts 30-36 to determine whether the application rneets the requirements of the Atomic Energy Act of 1954,as amended,
and the Commission's regulations, for the issuance of a radioactive material license or amendment thereof.

*3. ROUTINE USES The information may be used: (a) to provide records to State health departments for their information
and use; and (b) to provide information to Federal, State, and local health officials and other persons in the event of inci.
dont or exposure, for their information, investigation, and protection of the public health and safety. The information
may also be disclosed to appropriate Federal, State, and local agencies in the event that the information indicates a
violation or potential violation of law and in the course of an administrative or judicial proceeding. In addition, this in-
formation may be transferred to an appropriate Federal, State, or local agency to the extent relevant and necessary for
a NRC decision or to an appropriate Federal agency to the extent relevant and necessary for that agency's decision 'hout
you. A copy of the license issued will routinely be placed in the NRC's Public Document Room,1717 H Street, ..W. ,

Washington, D.C.

4. WHETHER DISCLOSURE 18 MANDATORY OR VOLUNTARY AND EFFECTON INDIVIDUAL OF NOT PROS IDING
INFORMATION Disclosure of the requested information is voluntary. If the requested information is not furnished,
however, the application for radioactive material license, or amendment thereof, will not be processed.

5. SYSTEM MANAGER (S) AND ADDRESS Director, Division of Fuel Cycle and Material Safety, Office of Nuclear Mate-
rial Safety and Safeguards, U.S. Nuclear Regulatory Commission, Washington, D.C. 20555.

I
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. Amend to-add:

Physici'ans' Authorized users

John J._K.'Loh,'M.D. Group VI-

I

|

Colloidal P-32 'Intracsvitarys

Treatment-
<

-

Colloidal.Au-198-In'tracavitary~
Treatment'

_

Sr-90 Treatment.of Eye-
. Disease-

ITraining and Experience:.

-John J..X. Loh, M.D: Refer to attschments Supplement A and
'

JSupplement B'

-
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Foru NRC 313M SUPPLEMENT A U.S. NUCLEAR REGULATORY COMMISSION
,

"' TRAINING AND EXPERIENCE.
AUTHORIZED USER OR RADIATION SAFETY OFFICER

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

John J.K. Loh, M.D. Mimnouri
3. CERTIFICATION

SPECI ALTY BO ARD CATEGORY MONTH ANDYEAR CERTIFIED
'A B C

American Board of Radiology in Therapeutic Radiology December, 1975'

.

.

4. TRAINING RECElVED IN BASIC RAOlOISOTOPE HANOLING TECHNIQUES

TYPE AND LENGTH OF TRAINING

LECTURE / SUPERVISEC
FIELD OF TRAINING LOCATION AND DATElSi OF TRAINING LA8 ORATORY LABORATORY

A B COURSES EXPERIENCE

(Hours) (Hours)

3 years in
s. RADIATION PHYSICS ANo Hemorial Sloan-Kettering Cancer residency

INSTRUMENTATION Hospital in R.T.

"
Is. RADI ATION PROTECTION

e. MATHEMATICS PERTAINING TO " "
THE USE AND MEASUREMENT
OF RADIOACTivlTY

i
.- ;p

W. . RADeATION alOLOGy se n

I
i .

,

e. RADIOPHARMACEUTICAl.
CHEMISTRY "

|

E. EXFERIENCE wtTH R ADI ATION. (Actualuse of Radioisotoper or Equivalent E>rperience)

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

[ridium-1 92 Memorial Sloan-Kettering since 1973 Permanent im-
,

,

f~ Rhdium-226 Ellis Fischel plantation.
| Iodine-125 V.A. Medical Center. Allen temporary inter-

P-32 Park, Michigan. stitial implanta-
,

:ssium Ca?Sules tion.~after-loadit
:f.-252 technique etc.

.

|
t F:.RM NRC-siam S.ei "' ^

Page 5 %1 Ho. 06640*as.m
._ . -. - - _ . - . - . . - - _ - _ - _ _ . . ._ . _ _ _ _ - - _ _ -
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ponu NRC 313M-SUPPLEMENT B U. S. NUCLEAR REGULATORY COMMISSION
lo.7sl

PRECEPTOR STATEMENT

Supplement B mus t be completed by the applicantphysician's preceptor. If more than one precep tor is necessary to document
expenence, obuin a separate sta tement from each.

1. APPLICANT PHYSICI AN'S NAME AND ADDRESS KEY TO COLUMN C
PU LI. N AM E PERSON AL PARTICIPATION SHOULD CONSIST OF:

1. Supervised examination of patients to determme the suitability for
John J.K. Loh, M.D. radioisotope diagnosis and/or trestrnent and recommendation for

prescribed dosego.
STREET AD0ReSSp 24011aborstion in dose calibration and actual edministration of dose
1600 E. Brondway to the patient including calculation of the radiation dose,related

,ne.surernents and piattirig of data,

ctTv | STATE l ZIP CODE 3 Adequate period of training to enable physician to manage radioactive
patients and follovv patients through diagnosis and/or course of

Columbia. No NO 65201 " ' * " " * " ' -

2. CLINICAL TRAINING AND EXPERIENCE OF ABOVE NAMED PHYSICI AN
NUMBER OF

CAS ES INVOLVING COMMENTS
ISOTOPE CONDITIONS DIAGNOSED OR TREATED PE RSON AL (Additionalinformation or commenn may

PARTICIPATION be submittedin duplicats cvs sepersar sheets.1A a c D

DIAGNOSIS OF THYROID FUNCTION

DETE RMINATION 6F BLOOD AND
BLOOD PLASM A VOLUME

Not applicable.
3131 LIVE R FUNCTION STUDIES
or

I125 FAT ABSORPTION STUDIES

KIDNEY FUNCTION STUDIES

IN VITRO STUDIES *

OTHER

|-125 DETECTION OF THROMBOSIS

l-131 THYROID IM AGING

P 32 EYE TUMOR LOCALIZATION

So-75 PANCRE AS IMAGING
*

Ys> 169 C STi m N oGR A *H Y

8LOOO FLDW STUDsES AND
PULMON A RY FUNCTION STUDIES

OTHER

BRAIN IMAGING

CARDI AC IMAGING

THYROLD IMAGING

SALIVARY GLAND IMAGING
TcMm

BLOOD POOL IMAGING

PLACENTA LOC Atl2 ATION

UVE R aND SPLEEN IM AGING

LU?dG IM AGING

BONE tvAGING

OTHE R

FORY NRC-013M.SUFPLEMENT B .

-
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PRECEPTOR STATEMENT (Continued)*
N (Continued /

2.. CLINICAL TliAINING AND EXPERIENCE OF ABOVE NAMED PHYSICIA[ NUMBER OF COMMENTS
i; J CASES INVOLVING (Addihonal enformation or comments may be

PE RSON AL submitard sn duct < care on separate sheeet/
;

CONOLTIONS DI ACNOSED OR TRE ATEDP ARTICIP ATION

f
.SOTOPE D

C la
A-

TRE ATMENT OF POLvCYTHEMBA VER A. OP 32
i Hossbsef LEUKEMIA. AND BONF MET ASTASES

30
- P 32 INT R ACAvlT ARY T RE A1 MENT

.-

IC1Im 40!! [

TRE ATMENT OF THYROID CARCINOMA
- -

1131
TREATMENT OF HYPERTHYROIDISM

10
' INTR AC AVIT ARY TRE ATMENTAu 198

L 250 .

INTE RSTlTI AL TRE ATMENT --

'CeGO

Ce837 eN184 AC AVst AMV TRLA1 MENT
250

'

160
INTERSTITI AL TRE ATMENT,

le.197

TELETHE RAPY TRE ATMENT
Approx. 30000060

tr
Cs.137 5

TRE ATMENT OF EYE DisegEsr-90

R ADtorH ARMACEUTIC AL PREPA RAllON

3f*M . ! GE NER ATOR
"

j' ; GENERATOR
,,

Ta99m- , RE AGENT AstS

cinee

ICAL RADIOISOTOPE TRAINING
,3. D ATE.S AND TOTAL NUMBER OF HOURS RECEIVED IN CLINMemorial Sloan-Kettering. New York'1973 te December, 1975 Ellis Fischel State Cancer Hospital, Columbia, MOJanuary.

January, 1976 to December, 1976 Veteran's-Administration Medical Center, Allen Park,January- 1977 to March,1982 MI
,

6 PRECEPTOR'S SIGNATURE
4. THE TRAINING AND EXPERIENCE INDICATED ABOVE

WAS OBTAINED UNDER TyE SUPERVISJ,0N,OF: _
c.= NAME or surE Rviso gqc fsNestor R. Canoy, M.D. f /sa

7. PRE'CEPTOR*S NAME PJesse fype Orpantltk NAME OF INSTt1UTION '

-Ellis Fischel State Cancer Hospital
,.

,-

?rac2nl BooneHospitalCenter,1600E. Broadway Nestor R. Canoy, M.D.S. M AILING ADDRES

8.DATEa ci t ,

Columbia. MO
' W MATERt ALE LicEN5E NuM.Emtst

4/30/822 r.-oi s 6 s-01
.o. .c m.ou.,aosN .

%1NO. O66 # 0
' '**
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Procedures and~ Precautions for-Use
(of Radioactive Gases (Xenon-133)

. l. Quantities to be used:

a. Patient information

1, 15' studies per week.

2. 15 mci per patient.

2. - Use-and' Storage Areas: -

a. The| hot' lac .nown in.the ventilation. plan.for this facility
will be used to receive,.open, store, dispense and dispose

~

of all of the Xe-133. released to the environment. The Xenon
will~be stored in its original shipping safe until used.

~

Acc essary . lead shielding will be used (i.e. 1/8" - 1/4"
,

lead vials or sheet) whenever' survey measurements at the'

surface of the safe is 2.'O mR/hr or more.

The closest unrestricted area is the hallway. The lead
; ',

shielding, wallboard construction and distance will reduce
levels in the hall to well below 2.0 mR/hr except'during T

manipulation and disposal of the gas. These time periods
will be short- (i.e. on the order of minutes) preventing
total exposure from exceeding 2.0mR in=any one hour.

b. The exhaust' systems are independent systems at this facility.
'Theidedicated exhaust system provides'an exhaust rate of
1192cfm (hot lab) and 663cfm (camera room). . Discharge is
to the exterior. None:of'the discharge is recirculated

~

into the building. The forced air supply is 325cfm to
- the camera room and-150cfm to the hot lab.

c.. The hot lab-and camera room.are at negative pressure. The
' blower is.on continuously. Semi-annual measurements of air
fflow~ rates will.be performed.

- 3.,: Procedure for Routine Use:

:a.- The camera room-door will be adjusted so a sensible draft
is: felt at. opening.. The patient will be fitted with the

| - rebreathing: apparatus =and instructed as to the procedure.

+

Item #21
Prepared 6/9/82
'Lic. #24-16281-01

..
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'A. trial run will_be conducted,when1possible.- The valving+

y' and, tubing-will be_. examined for continuity.- The dose will
be' prepared.and assayed on;the dose calibrator if='possible.-
The1 Xenon will be administered to the patient-(intraven-m

:ously or.into the_ tubing ~. airway) and three to four views
:obtained.- The gas will be. collected.in the washout bag-
Luntil practically no Xenon ~ remains in the patient as evi-,

denced by}the camera persistant scope. The gas will be
- shielded at 'all times up to pa tient _ administration except

- ~during~ times of transfer from the shielded vial to a.
-

shielded syringe (if used). TLD finger badges and whole
body > film badges will=be worn by.all. personnel handling

~

' Xenon._~Whole. body badges will'also be worn by all other
occupational personnel present during-Xenon usage. Visitors
to the' nuclear me'dicine section will'be excluded from the,

.camerarroom during~the use of Xenon unless their presence
is required or desired,

b. A Pulmonex 130-500 delivery system with charcoal trap, or
equivalent system, will-be used. ' Manufacturers instruction
or equivalent procedure will be followed to determine 1 trap
saturation.-

- c. Face. masks that cover both mouth and-nose or nose clamps for-
use'with-the mouthpiece delivery systems will be employed toL

,

reduce leakage of the Xenon into the camera room.

4.. Emergency Procedures:
-

In order to implement,the ALARA~ philosophy directed in 10CFR20.1
-(c),. the accidental release of Xenon into the. camera room will
result ~in evacuation of the room for a time period if the-.#

'

patient's condition permits._ During this time, the exhaust
blower will clear the room.to levels of 1 x 10-5uci/ml.as des-

.

cribed~below and-the camera room with a guarded against inad-
Evertant-entry.

7

a' . - Xenon,-an inert gas, will rapidly equilibriate with the air.
"in-the crmera. room.

_

Eb. :The exhavst blower will. reduce the concentration exponentially-
with time given as described:

3 8
.l. ERoom size: N13 ' x 34.7 ' x 8 ' containing 36091 f t =1.0 x 10 ,y

F

:2. -Exhaust rate:. 663 cfm from the camera room
, ,

:3. Standard.' dose released in air by error = 13,000uCi

7..-Acceptable. concentration of Xe-133 in a restricted4

area = 1.0 x 10-SuCi/ml.

- Item #21
~ Prepared: 6/9/82

Lic. #24-16281-01.
,
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Calculation's:

1.- In'itial' concentration = 10,000uCi -- = 1.0 x 10 uci/ml
-4

1.0 x.10bul

-

f3'2. LClearance rate =- x 100 = 1|8.3 %/ minute09 ft..

-5
3.. Desirable concentration factor = 1.0 x 10 uci/ml 1-

1.0 x 10=
-4

.L.0 x.10 uCi/ml

D4 . . Time required to' reduce the concentration to an acceptable
' level is calculated as follows:

~

: Concentration factor ='e (R = Clearance rate; t= time)

0.10 = e .183t-

t = 12.5' minutes (evacuation time).

<At theitime of re-entry'to a room fol2owing a spill, a low level
survey meter will be used to check foi any exposure levels above-
Jnormal background.- If readings above this level'are noted.the
room.will be allowed to be vented.for'an additional time period:
until' the exposure . level no longer con tinues to decline.

5.- Air concentration of Xe-133 in Restricted Area:

a. , Maximum amount of activity used per' week:

A = 15 mci x 15' patients / week = 225 mci / week

.b.. Assume ~25%= Xenon loss use,1 storage, and' disposal:-

-f =L.25

c. . Volume of air available per week for dilution of Xe-133 = V

-5
If h x f <1 x 10 uCi/ml.'

Then V = ^ *
- uCi/ml'l x 10

.y , 225 mci x l'x 10 uCi/ mci x .25
~

1 x 10 uCi/ml

9V = 5.62 x 10 ml/ week

Item #21
Prepared 6/9/82
Lic. #24-16281-01
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The required ventilation rate:
95.62 x 10 ml/ week 1 cfm

x = 83 cfm
6

40 hrs / week 1.7 x 10 ml/hrm

The actual ventilation rate in this area is 663 cfm.

6. Msthod of Xenon-133 Disposal:

All Xenon unused will be disposed of by decay in storage. Con-
tainers and apparatus will be surveyed unshielded with the low

~

-level survey meter, held on contact with the source containing
device. If levels are the same as background, the containers
will lma-disposed =after defacing the labels.

It is assumed that-25% of the used Xenon;is vented to the
exterior. This includes loss from the charcoal trap as well
as leakage during storage and patient associated loses.

1. Maximum amount of Xenon-133. released per year:

A " 15 patients * 15 mci' patient * 10 uCi
52 weeks

* x .25
week ml year

6A;= 2.9 x 10 uci/yr

-2. Exhaust flow rate of 663 cfm will be used in this calcula-
tion.

3. Annual air flow:
3

ft 10 ml/ year
- -V = 663 x 1.49 x 10

min ft

1~ V.= 9.9 x 10 ml/ year

4. Annual concentration in an unrestricted area.
6

2.9 x 10 uCi/ year
"

12
9.9 x 10 ml/ year

~

C = 2.9 x 10 uCi/ml

This quantity does 4.ot exceed 3 x 10- uCi/ml for an
unrestricted area.
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In-order ~to detect a saturated _ charcoal trap, a survey will be
'

Leonducte'dLwith:the G-M probe held on contact.with the trap inlet
hose. The maximum levels will be recorded during the.equalibrium
phase', -Room-background-_will be taken into account.- ;The probe.

will then be placed on the discharge tube. If these levels reach
10%.of'the1 intake maximums, the trap will be considered less than
90% effective.and will be replaced.

L-This latter test will.be conducted after every 20 ventilation
studies.

2 Saturated filters-will be stored for decay adequately shielded
if necessary so that levels do not exceed 2.0mR/hr from the
container. A survey will be conducted without the benefit of
shielding and if--levels'are those of background, the filter may
be discarded.

Roo'f. access at this facility will be restricted to individuals
-who have business on the roof, i.e. maintenance.

.

.

4
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Modification'of Program' Involving
the Therapeutic Use of Sealed Sources

,

k + ;In-order'.to~1 expedite.the monitoring of non-occupational personnel
. (i.e. nurses) caring' for therapy patients, it's conceiveable that
' insufficient number of. film badges, one to be assigend to each
person,'could'be on' hand.- This situation could occur due to an

'

!

unscheduled |. request for immediate. sealed source therapy. Also,
'an untimely depletion of film badges could occur near'the end of-

the month,,before,the monthly exchange of film' badges with'the
- cfilm badge 3 vendor. In such' circumstances, it's requested the

(attached. program.for-the use of digital pocket dosimeters be
approved for emergency use and at :the discretion of the Radiation
Safety Officer.

--Digital Dosimeter:

ReactoriExperiments:~ Digi / Microdose

Number Available: 2

Range: .0.01 - 99.99mR

.
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-PROPOSED PROGRAM FOR PERSONNEL MONITORING
ii-

:WITH DIGITAL POCKET DOSIMETERS-

1. - Prior to implantation or administration of therapeutic
-amountsiof radioactive materials, the Radiation Safety:
Officer or designee'will~ instruct. nursing, housekeeping
and other. ancillary personnel as to the particulars of
ethis program.

'2.' Radiation Safety Officer will instruct'and demonstrate
to'repres'entatives of'each shift how to:

Turn / Digital. Pocket' Dosimeter ona.
. b .: . Perform operational ~ test
c. How to read the unit
d.- Interpret the audible alarm
e. ' Reset unit:
f.. Record-the results

-3.--'For each1 incident of use- (i.e., for each patient) , a log
will be kept with the following:

,

cai Staff member's name
b., Time

lo -c. . Reading for each time: staff person entered patient's
room

. d.; Sum of all readings-for that person

L4. For the purposes of this record, if-more than one staff member
~

3 is with the. radioactive patient at any one time, the reading
on the pocket dosimeter shall be entered into' the log for each
staff member. This provision will not be. enforced if each
cstaff, member has.his own' digital. pocket dosimeter.

5. - Radiation Safety Officer.shall review this log. daily and,-based
onithe recorded dose for:each staff member, arrange for rotation
:of personnel so that no non-radiation wcrker receives an accumu-
-late.d dose greater than 100mR/ patient' incident.

. 6.. - The' alarm'will.be set at 10.24mR. Staff will be; instructed that,
when-the. alarm sounds, they should leave the patients's room as
soon as possible. 'This is done in an effort to assure that no--

staff' member approaches a total exposure of 100mR/ incident.

,

d
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'7. The Radiation! Safety Officer-is responsible for checking the
-

- units operaticei prior to each use.

8. : .Aside from the particulars involved.in the use'of Digital
~

' Pocket' Dosimeters,;'all other1 aspects of radiation protection-
- with-regard:to non-occupational personnel-will|be. accomplished
Lin.accordance with-well, established. protocols, stated in.the
renewal application, dated 19/26/79..;
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; CALIBRATION AND~'USE'OF DIGITAL POCKET DOSIMETERS -

:p - - ,

s

'y YDirectjreadin'g dosime'tersLwill be-calibrated at-a minimum and'used-2

" ~ ',iinla'ccordanceEwith the.following:.

_

" H a; Th'e" dosimeters aresto.be. checked..against.a known: source'

'. - Sof! radiation ~at|least; annually. -The measured exposures 1',

'~ iareEnot-to vary:from dhe2 actual exposures by more- than. !,

' plusiorJminus/20%'.- Shouldia" dosimeter's measured expo-- >

sureivary'by more;than|20%,.it shall;be: removed from- '
.

,

' iservice.r'.In(addition to-the above, multiplication factors
are=toEbe attached <to the de,simeters-to ' correct for the-var . o
Liances"between;the meas'ured::and actual.Jexposures.. Copies

,

- V ;of.the4 calibration data arekto be~ maintained'for. review-
,

@ 4' byRthisDepartment's? representative.
.F ,

. _

q :b. (AnVannual? check-of'the-dosimeters for excess leakage.of-#
~

L, ,- _ scharge-is also?to be conducted.--A dosimeter is considered.
, s

- to beidefective}if.the rate.of" leakage ~is~ greater-than 5%-

.

of'the dosimeteriscal'e' reading during a'24-hour period.- E
~

~~
'

i'

f. ic . - The dosimeters are.sufficiently'sensitve to measure radia- -
-

,
"

'tiion exposure in: millirem increments.p ,

<

- d.;JAn" accountability. record shall be' maintained indicating the-
names?of p,ersons wea_ ring the dosimeters, the dates worn,

s. the:amountLof': radiation exposure received, and the identity., ,

- M }of~the; dosimeter', worn (e.g. serial:numbcr). This" record- - ;.y
~ 'Lis also to-be available:for review.-by this Department.

w
..

' 'e',' 2Eachiindividual'who will be using'a direct reading dosimeter.
,

Lshall~be~instru'cted in the proper; reading..and recharging
: of ."thec dosimeters.

,. , 2 ,

) if. . Operational? checks are.to-.be performed-prior-to using the- '

y? - fdosimeters to assure they have-not been'damagedJin storage.
~

~

_ >
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