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I POnu NRC.313M U.S. NUCLEAR REGULATORY COMMISSION
^

APPLICATION FOR MATERIALS LICENSE - MEDICAL O47ROYs7
**

s 10 CPM 35
i -

) INSTRUCTIONS - Cowkn $tene r ereuph N!! *is a m inreislerlication er m eeticat>on fer rene**Iof a licum. Un aopplementetsheets
eaAere noreamary. Isom 26 onount be eenw nteden nWeplications andsigned Retain one copy. Submit eripinaland one copy of entireo*

application to ; Diver aer. 0!! ice et Nuckar Meteriek Sefery md Salapuards. U.S. Nuclear Ranulatory Commhaien. Washington. O.C.

? 20665. Upon appreselel ahit appelcation, ** annelicast millreceive a Meterials Litenne. An NRC Meteriek License in lanvedin occard.
mere mish she anneret reeukemeen comined he Tith 10. Code of federal Reputerions, Part 30. wd the Licenene k subject so Tick 10
Cada et feAnrelRepuhtione. !aru 99. 20 *'d35 e'd **llenner ene provision et Titk to. Code of fadnest Reputations. Part fra The
hcomer fee eatenery shoust be stated ae item N and she approproan toe enclosed

f.e. NAME AND MAILING ADDRESS OF APPLICANT (insdfucon, 1.tA STREET ADDRESS (ES) AT WHICH RADIOACTIVE MATERIAL
j (Arm,et/n/c, phys /clen,etcJ INCLUDE ZIP CODE WILL 8E USED (//di/Arsent fres 1.4) INCLUDE ZIP CODE

Shenandoah Memorial Hospital
300 Pershing
Shenandoah, Iowa 51601 Same

TE LEPHONE NO.: AREA CODEl712 3 244.- 1,

2. PERSON TO CONTACT REGARDING THIS APPLICATION 3. THl.S IS AN APPLICATION FOR: (Check approppfese /sem)
a Ol NEW LICENSEe

Mr. Gene HuddlestOn a O AMENOMENT TO UCENSE NC.
*

TELEPHONE NO AME A CODE | 1

i 4. INOtVIDUAL USERS IName indv/ duels. who w/// use or directly B. RADIATION SAFETY OFFICER (RSO)(Neme e/ person des /pvosed
'|, agenrise saa of redlooctive materf*I. Complete Supplements A and B es radiation ner ty otticer. It other ese Insavadualuser, eompiere reau.o

i.ee es h,e.riduou ,,,o er,,ei i d e perk ce - a, S pae..,t A.:

See attached William MCClain, D.O.

6.a. RADIOACTIVE MATERIAL FOR MEDICAL USE
MAXIMUM MARK MAXIMUM

. ITEMS POSSESSION ITEMS POSSESSIONADDITIONAL ITEMS., DE$lRED Leggygf RADIOACTIVE MATERIAL DESIRED LIMITS
LISTED iN3 "X" (In millicuries) *X* fin millicuries)

!
IODINE.131 AS IODIDE FOR TREATMENT

10 CFR 31.11 FOR IN VITRO STUDIES Op HYPERTHYROIDISM
.

10 CFR 36.100 SCHEDULE A, GROUP 1 X $$ NEE DE D' PHOSPHORUS 42 AS SOI,UBLE PHOSPHATE
FOR TREATMENT OF POLYCYTHEMIA
VER A, LEUKEMIA AND BONE METASTASES

10 CFR 35.100. SCHEDULE A, GROUP 11 X AS NEE DED
PHOSPHORUS 32 AS COLLOlDAL CHROMIC-
PHOSPHATE FOR INTRACAVITARY TREAT.

10 CFR 38.100 SCHEDULE A, GROUP lif X 2 Ci 3NT F MAmN ANT muSiONL
GOLD.108 AS COLLOlO FOR lt4TRA.
CAVITARY TREATMENT OF MALIGNANT

10 CFR 38.100,3CHEDULI A, GR OUP lV y AS NEEDED E F FUSIONS.

IODINE.131 AS IOCIDE FOR TREATMENT
10 CFR 3.100,5CHEDULE A, GROUP V g ,33NEEDED OF THYROID CARCINOMA

XENON.133 AS CAS OR G AS IN SALINE FOR
10 CFR 35.100, SCHEDULE A, GROUP VI 8LOOD FLOW STUDIES AND PULMONARY X 500 mci

FUNCTION STUDIES.

8.b. RADICACTIVE MATERIAL. FOR USES NOT LISTED IN ITEM 6.e. (see/odsou,rnue toJmCiumerar
eetibretten end reference stendards are authorised under secten 36.94(d),10 CFM Part 35, and NEED NO T BE L/STEDJ

CH E MIC A L M AXIMUM NUMBE R
/OH OP Mi 8C E$ DESCR10E PURPO6E OP USEELEMENT AND MASS NUMOER p,jN p pE 4

app # cant,,LL g7i .

| Check No . ,, ,()G{ " * *
*

,

4mtml. Tee cP;e,my ,, ,[

v m.. .cc.n[f "t,p[
,

p
[Jale Check Rec'd . .#,,

'

MCCEMd Ritd1
~ ''

P.nM NRC-a sam ''''*y...........
(s.m -

1

'~ Y fs' l
.

8506040267 850515 N .* N
'

$bJ oREG 3 LIC30 V@ d
14-18903-01 PDR
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INFORMATION REQUIRED FOR ITEMS 7 THROUGH 23

For items 7 through 23, deck the appropriate box (es) and submit e detalled desalption of all the requested Iriformation. Begin
each iterra on a separete sheet. Identify the item number and the date of the application in the lower right corner of .ach page, if
you indicate that an appendix to the medimilloonsing guide will be followed, do not submit the pages, but specify the revision
nbmber and date of the referenced gulde: Regulatory Guide 10.8 , Rev. Date:

15. GENERAL RULES FOR THE SAFE USE OF7. MEDICAL ISOTOPES COMMITTEE RADIOACTIVE MATERIAL (Che-k One/

y Names and Speclettles Attached;and Appendix G Rules Followed;ory

Duties as in Appendix B;or Equivalent Rules Attached
X (Check One)

! Equivalent Duties Attached 18. EMERGENCY PROCEDURES (Check Onel

8. TRAINING AND EXPERIENCE X Appendix H Procedures Followed;or

Supplements A & 8 Attached for Ee4 Individual User;
X and Equivslent Procedures Attached

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

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

X Appendix C Form Attached;or Equ!velent Proadures Attached

t.lst by Name and Model Number 18. WASTE DISPOSAL (Check One)1

i

I. 10. CALlBRATION OF INSTRUMENTS X Appendix J Form Attaeed;or

f Appernsix D Procedures Follogved for Survey
> X Instruments:or Equivalentinformation Attached

(cs,,, g,,,
Equivalent Procedures Attaded;and 19. THER APEUTIC USE OF RADIOPHARMACEUTICALS

(Chock One)
App.r4x 0 Procedures Followed for Does

! x Calltretor;or X Appendix K Proadures Followed;or
*

(Check One)

I. Equivalent Procedures Attached Equivalent Procedures Attached

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

| X Description and Diagram Attached Detalled Information Attached;and

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

X Description of Trotning Attached Equivalent Procedures Attached

b I3* l'ROCEDURES FOR ORDERING AND RECElVING PROCEDURES AND PRECAUTIONS FOR USE OF'

RADIOACTIVE MATERIAL II* RADIOACTIVE GASES (e.g., Xenon - 133)
,

X Detelled informstlon Atteched X Detailed Informetlon Attaded.

^" ' ^ " ' 'PROCEDURES FOR SAFELY OPENING PACKAGES
14. CONTAINING RADIOACTIVE MATERIALS 22. RADIOACTIVE MATERIAL IN ANIMALS

(Check One) Detalled Information Attached,

g Append!x F Procedures Followed!or PROCEDURES AND PRECAUTIONS FOR USE OF
23. RADIOACTIVE MATERIAL SPECIFIED IN ITEM 6.b

Equivalent Procedures Attached
Detailed Informstlon Attached-

PORM N AC-313M
lo.te) Page 2

.
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24. PERSONNELMONITCRIN3 DEVICES*-

TTS,, ,, suPPutR EXCHANGE PREQUENCY,

,, -
.

e.WHOLE .

T''sooy

OTHE R Speel&I

FILM

h. FINGER yto
.

ofHen Moert&l

PILM
,

| wrist ito

eineR tsoeeW),

;
-

4 d. OTHER Iface41.
.

.

1

..

B. FOR PRIVATE PRACTICE APPLICANTS ONLY
e. HOrtTAL AGREEING TO ACCEPT PATIENTS CONTAINING RADIOACTIVE MATERIAL

NAMS OF HOSPITAL k ATTACH A COPY OF THE AGREEMENT LETTERShenandoah Memorial Hospital s10NED BY THE HCAPITAL ADMINISTRATOR.
Mawne Aconses
300 Pershing Avenue a. WHEN REQUESTING THERAPY PROCEDURES,

ATTACH A COPY OF RAOlATION SAFETY PRECAU.> ciTv

| stats |51601
alp CooE TlONS 70 0E TAKEN ANO LIST AVAILASLE

| Shenandoah IA R AOlATION DETECTION INSTRUMENTS.

M. CERTIFICATE
(This inom mus t be compkeed by epitear, t)

The appliennt and any offieles eneouting thle certifieste en behelf of the appliennt named in item to eartify thet thle espliention le prepared in
sentermity with Title 10, Code ef Federal Resutettene, Perte 30 end as, and thet all Informetlen senteined herein,Ineluding any supplemente

; estashed herew,le teve end eerrest to the boet of our knowledes end belief,
. .

RTIFYlNG[PPICI L(#4pManef
'

k APPUCAP OR

-- ,m,. ,. .U,I RE,D,,, [ h/e. UCENSE PEE REQ-

: A ,,, N AME ,,,e e,_,,
U W. DaviR Sveg ,,,_

lti ucENSE PEE CATEGORY: (2) TITLE ' * * v g|, g,J

Administ @ p ,,,_
' **'

ras uCENSE PEE ENCLOSED: : 580.00 April 5,,1985
PORM NAC JI3M (8 78): ..uGiQg

r.oo a

35mtoL.NO. 7 8 4 9 9
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; re: Licenue tt 14- 18903-01
*

>

| Dear M,r. Drew:

application / renewal / amendment foe your radioactive
Attached please find an

materialu license. In order t h at the application b= contp l a t e, it must be
**

supported with the information checked belows

1. Cornplet e page 3 of Item it 7 by listing the number of the isotope
conmii t t ee. (Ident i fy the Rad iat ion Elafet y Officer.)_ _ _ _

X 2. Read the application carefully for completenocG and accuracy. If any

c h a n t]e s are made, please be sure vie have a copy of the changan sub-
mitted.

3. H.w e the certifying official of the organization named on the license
applicalion c i ra n a r.d date Item *t2C on p atj e 3 of the NRC 313M.____

_ , _ _
4. Attach a copy of your htGRA Program.

X 5. You sign anr1 date Item HEC on page 3 of f orr t NRC 313M

6. Attach a check for 4590.00, payable to: U. 9. Nuclear Pegulatcry
_ _ _ _

Commicnion.

X 7. Review the unclosed Laconso R e q u i re: mon t Rummary to farailiarire
yourself with the major requirements of the new license.

_

G. Retain one copy for your filen and cend _ complet" copica of all

material to the addre% raark ed with the "X".___

_ _ _ _ _
W i l l i ara Walker, Jr. ._ _l _ _ Bruce Mallett, Ph . D.

Materiale e r a nr_ h Office Regional Licensing Cett,
of Nuclear Material Safety U. S. Nuclear Regulatory

Comrnismion& tia f e g u a r d
U.G. Naclear Pe g u l a '; o r y ComM. 79"1 Roosevelt Rond
W a ch : n rj t o n, D. C. .E05b5 Glen Ellyn, IL 60137

Additional remarks:

It / r. u have any (14eu t i o n't , pleau do not henitata to r:al I rw

G i nw r c l y ,

1

i
,

|

~ - -_ _ __
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Item #7s' MEDICAL 150 TOPES COMMITTEE

'

, Committee Members:

Member -Soecialty
------ ----- -

W. David Drew Administration
William McClain, D. O. Neelear Medicine

Miller, M. D. Internal Medicine
Wanda Calderon Nursing 1

-Oreo Roderiges, R. T. iluelaar Medicine

The responsibilities, dutien and meeting frequency will be an

described in Appendix B, of "A Guide for Preparation of
Applicationn for Medical Programs," Regulatory Guide 10.8 Rev.

IDated Goo next page.._ _ _ _ _ _ ,

Date: 3/'3/05 I

,

m_
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.re s : -Licenue #14-18903-01'

f Debr,(Mr. D'r e w s
.

.
.

..

eAttached- please '' ~ f a r,d ! anJapplication/ renewal / amendment ~ for . your radtoactive-

-materi'alu 1icense... In' order that the application.be complete,' it must' be
supported;with the information checked below

'

;

_2_ __ - 1 . . Complete page 3:of Item #7 byol'isting tho, number of_the isotopo
committee.~ -(Identify'the Radiation Safety Officer.)'

~

'
. __X__ 2. Read the' application carefully'for completeness and accuracy.- Iffany

changes- are made,. .please be sure we have a. copy of the changen sub-
mitted.

~

_____3.- Havof the.-certifying .of ficial offthe-organization named on the licenne
' 'applicalton sign and'date Item HEG' on page 3 of the NRC 313M.

~

_____.4. Attach a copy of your ALARA' Program.

,_dX__'5. ,You sign and date Item #26.on page 3 of form NRC 313M

Attach a chocit for 4580.00, payabic tos U. S. Nuclear Regulatory-[ ._____ G.
. Commission. .

__ X __ 7. Review the' unclosed License Requirement Summary to familiarize
yourssif with the major requirements of_the new license.

A. Retain one . copy for your filen and send 2 completa copies of all
______

material to the address marked with the "X".

"Wi-111am Walker, Jr. __E___ Bruce Mallett, Ph.D.
_____

Materials Branch Office Regional Licensing. Sect.-
" of Nuclear Material' Safety U. S. Nuclear Regulatory.

& Safeguard Comminnion
U. G. Nuclear Regulatory Comm. 799 Roosevelt Road
Washington, D. C. 20555 Glen Ellyn, IL 60137

.. Additional remarl(si

If.'you have.any quentions,. ploane do not honitata to cal 1 me.2'

Sincerely,-

4

- _ _ _ _ _ _ _ _ _ _ _ _ _ _ ,
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APPENDIX D' '
..

s .
,

. MEDICAL ISOTOPES COMMITTEE
i.

,

hosponsibility

The committee.ic responsible for

1.- Ensuring that all individuals who work with or in the vicinity
of radioactive material have nufficient training and experience to
enable them to perform their duties nafely and in accordance with
NRC regulations and the conditions of the license.

2. Ensuring that all use of radioact ive raaterial is conducted in
a safe manner and in accordance with NRC re0ulations and the
condit ions of t he license.

Dutles

The committee shall:

1. De familiar with all pertinent NRC regulations, the terms of
the license, and information submitted in support of the request
fear the 11conne and its amendments.

2. Review the training and experience of all individuals who use
radioactive material (including physicians, technologists,
physiciutn, and pharuacincs) and determine that their
qualificationn are suf ficient to enable them to perform their
duties safely and in accordance with NRC regulations and the

conditions of the licence.

3. Establinq a program to ensure that all individuals whose
duties may require t hera to work in the vicinity of radioactive
material (e.q., nursing, artc ur i t y, and housekeeping personnel) are
properly instructed as required by sect. 19.12 of 10 CFR Part 19.

- 4.. Review and approve all requent s for use of radioactive
material within the irmtitution.

5. Prescribe 9pecial conditionn that will b .e required during a
proposed .use of radioactivo material nuch as requirements for

bicaouaye, physical examinations of users, and npecial monitoring
procedures.

.G. Review the entire radiation cafety program at least annually
to determino that all activition are being conducted safoly and in
accordance with NRC regulations and the conditionn of the licenne.
The review chall include an examination of all recordn, reports

from the radiation safety off'icur, results of NRC i n~. pre t ion,

writton safoty proceduren, and the adequacy of the i nst it ut ion's

management control syntum.

Q[NIROLNo. 7 g 4 g g

. _ _ _
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- 7. ' . R commend . remedial action to correct any deficiencies"
.

ident i fi,ed in t'he radiation safety.proDram.,

~ 8. . , Maintain written records of all committee meetings, actions,
:recomendations, and.decini- -s.
,

,

9. Ensure that the byproduct material license is amended, when
neceenary, prior to any changes in facilities,- equipment,
- policies, procedures, and personnel, an specified in the license.

Meeting Frequency- *

The Medical Isotopos Committee shall moet as often as necessary to
conduct its business but not losu than once in each calendar
quarter. '

.

m

L .

t

t

,.

!
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-[- | Item #,8 ' [JSERS' TRAINING AND EXPERIENCE
.

Previous
Nr mi: License Number Authorihed Uses
_ _ _ . _ . _ _ _ _ _ _ _ _ _ _ ____ __________

Waltar G. Dukstein, M. D. 14-18903-01 All
William.E. White, M. D. 14-18903-01 All
Wl'11iam McClain,.D.D. 14-189032-01 A11

Date: 3/6/85-

-

I

n

,

k

w
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. Item #9: Instrumentation
.

.

f)PPENDIX C
,e ..

i'.i

1. Survey Met erts

a. Manufact urer's - name: Victoreen

Manufacturar's model number: Thyac III
1 <

Nur&or of instruments availabic One

|-
t

9 Minimum range: 0. 0 mr/hr to 0. 2 mr/hr

Max imuni range: 0. 0 mr/hr to 20.0 mr/hr

b. Manufacturer's name:

Manufact urer's model number

Number of instrumentu available:

Ran00E> :

1

Minimum range mr/hr to mr/hr

Maximum range mr/hr to mr/hr

b
Date: 3/9/03

'

05RioLno. 7 8 4 9 9
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'' ~ .i,
,

.
e. oose calibrator-

' ' ' ' Ma n'uf act urer' s'- narne ~ Pickor
. ,.

. .'4.'',"

'!c +-
, Manuf acturen's :model number --

~
..

. .
4

, - -

,

N'mber of-instruments'available One
'": ' u-

_

c" s .Diagnostle--Instruments[ 3. -
.

,
a

.-

_.4

43 - MANUFACTURER' S
,

| TYPE OF-INSTRUMENT .NAME MODEL NO.'
'

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

Gamma' Camera Picker Dynacam IV-

.

- ' Microdot. Picker'

, Xe-133 -Del ivery . Syst em .Pulmonex'

Uptake. Probe /Well ADC. 330/3003,

^

.

5

,
s

s.
s

W
e

:? -
'

. -4. Other~ - ,
y

x-

- -

, ,
J

,n r .

.

-

h

&

'

,

'.1

DAte: 3/6/85-
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. If ;si' ?. . CALIBRATION OF' SURVEY. INSTRUMENTS- -:.
M - - ,

3 . c .. .
,-

'

c:- ..

' ' 1 . Check appropriate items:'
". i

'[X_ 1..-Survey' instruments will bc calibrated;at least annually
.and :followi r|g-_ repair. '

=.,

_Xi 2.1 Calibration.will.befperformed.at.two points on each scale-

iTho.two' points'willibe approximately 1/3-and 2/3 of full-
- ,sca le. . 'A survey' instrument may be_ considered properly.

calibrated when"the instrument readings are within + 10%
- of the: calculated or known. values for each point checked..
LReadingu.are.within 20% are considered acceptable if'a $
calibration chartfor graph in prepared and attached to the -)
instrument.

3..;. Survey instruments will be calibrated. i
___

h [Bytthe manufacturer.s -' .___

.b. ' At 'the licensee's ' f aci lit y.
___

i.cCalibration sourcer. ___

Manufacturer's names
Model.#

r ;.

Activity in millicurien:
Accuracy:
_ Traceability to primary standards,

-11._The. calibration 1 procedures in Appendix D, Section I.will
be used, or

;t

i'ii.'.Tho ' step-by-step-procedures including radiation safety
procedures are attached..

_E_ "c. By a consultant or outside. firm.

, . i.'-/Name: Sync'r Internationa'1, Inc.o-

'ii.cLocationt ~ 1734 E. 63rd St...-Kansas City, DMO-

,
,

,

-lii.=-Procedures and nources ,

; _X_.have been approved by NRC'and are on file in-
,

_

- License-
.

___ are.. attached
. = >

Datna 3/6/85
P

x
'

Yi .

~:

i
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Item #10: CALIBRATION-OF DOSE CALIBRATOR
|

,

'

- A. Gources Used for Linearity Tent:

Check as appropriate

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

___ Other* (specify) _ _ Q D _ B glg e _ _, ,,,. _ _ _ _ _ _ _ _ _ _ _ __

B. Sources Used for Instrument Accuracy and Constancy Tests:

Radionuclide Activity (mci) Accuracy

57 Co 5. 0 15%

133 Da .250 1 5%

137 Cs .2 f 5%

Other

C. _X_ The procedures described in Appendix D, Section 2, Regu-
latory Guide 10.8, Rev. Dated will be used, ,

for calibration of the done calibrator. See next page.
or

___ Equivalent procedures are attached.

D. _X_ An alternative to the linearity procedure described in

Appendix D "A Guide for Applications for Medical j

Programs," dated 5/1/79 will be to use a calicheck system. i
This system is available from Calcorp, Inc. The
manuf act urer' u instructions for use will be followed.

=*Munt be equi ~ valent to the highest activity used.

Date 3/6/05

f

i
,

t

[@@l.NO. 7 8 4 9.g
|
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b .; ' . - B'.. ~A.' reference check' source of.long half-life, e.g., Cs-137 or Ra
D and'E, shill also.be read-at the time'of the above calibration,

or as'soon as the instrument in received ~from a calibration
(aboratory. The readings shall be taken.with the check source-

,, , _placed in specific geometry relative to.the detector. A read-
'xng of this reference check source should be takent-

i, - . .

*
i

i: 1. Defore each use and also af ter each survey to ensure that
i: the_ instrument was operational during the survey.
!

2. After~.each maintenance and/or battery change.

3. 'At least quarterly.

If-any reading with the same geometry is not within i 20%
of-the-reading measured immediately after calibration, the u

4-instrument uhould he'recalibrated 'see Item A).,

C. The instrument .must be calibrated at lower energies.it its
response is energy dependent and if the instrument in to be
used'for quantitative measurements'in the Xe-133 or Tc-99m
energy ranges.

The calibrat-ion may be done either:

1. As in Item- A above with calibrated standards of a

radionuclides at or near the desired energies, or

2. As a i' elative intercomparison with an energy-independent
instrument and uncalibrated radionuclides.

Alternaively, .the manufact urer's energy response curves (s) may
be, used to correct instrument readings appropriately when
lower-energy radiation is monitored.

~

D. , Records of the above Items A,_ D-2, B-3 and C must be

maintained.

E. Use of Inverse Square Law and Radiocctive Decay Law

1. A calibrated source will have a calibration certificate
giving its exposure r' ate at a given distance,.or its
activity,_ measured on a specified date by the manufacurer
or NBS.

~a. The Inverse Square Law may be used with any point
source 1to calculate the exposure rate at other
distances,

b. The Radioactive Decay Law may be uurd to calculate the
exposure rates .or source activit.es at times other
then the calibration date.

~

* Minimum activities-of typical sources are 65 mci of Cn-137,
21 mci.of Co-60,- and 34 mci of Ra-226 (to give at least 700
mR/hr'at 20 cm).

,

L
;.
E_2_
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* * APPENDIX D '
-

.-
, ,

Section 2

METHODS FOR CALIBhATION OF DDSE CALIBRATOR *,

.

L
' All radiopharmaceuticals must be. asoayed for activity to an

accuracy-of 10%. The most common instrument for accomplishing
this is an ionization-type dose calibrator. The installation and
periodically thereafter. )

'
A .~ Test for the followingt

1. Instrument evnstancy (daily)

2. Instrument accuracy (at installation and annually there-
after)

3. Instrument linearity (at installation and quarterly there-
after)

4. Geometrical variation (at inntallation) !

B. After repair or adjustment of the-dose calibrator, repeat all
the appropriate tests listed above (dependent upon the nature
of the repairs).

C. Tests for Instrument Constancy 4

l' Instrument constancy means that there is reproducibility,
within a stated acceptable degree of precision, in measuring a
constart activity over time. Assay at.least one relatively
long-lived reference source such as Cs-137, Co-57**, or Ra-
226** using a reproduciole geometry before each day's use of
the instrument. 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 instrument's
performance over a range of photon energies and source
activities. -

1. Assay each reference nource using the appropriate
instrument settinD ( i . e. , Cs-137 settinD for Cu-137) -

2. Measure background. level at same inctrument setting, or
check that automatic background cubtraction is operating
properly when blanks are .tnserted in the calibrator.

3. Calculate not activity of each source subtracting out
background level.

4. For each.nource, plot not activity versus the day of
the year on semilog graph paper.

5. Log the background levels.
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6. Indicate the predicted activity of each source based on'

decay caluclations and the'i 5%. limits on the graph.

7. Repeat the procedure used'for the Cn-137 source for all
,

the commonly used radionuclide settings.

'8. Variations greater than 1 5% from the' predicted
activity indicate the need for instrument repair or
adjustment.

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

- D. Inspect the instrument on a quarterly basis to ascertain that
the measurement chamber liner is in place and that instrument
zero in properly set (see manuf act urer' s instructions).

E. Test of Instrument Linearity

1. 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).

a. Assay the Tc-99m vial in the dose calibrator, and
subtract background level to obtain not activity in milli-
curies.

b. Repeat-step 1 at time intervals of 6, 24, 30, and 48
hours after the initial assay.

c.. Using the 30-hour activity measurement as a starting
point, calculate the prcdicted activities at O, 6, 24, and
48 hours using the followin2 table:

Assay Time *(hr) Correction Factor
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _________________

O 31.633
6 15.853

24 1.995
30 1

48 0.1E6

Example: If the net activity measured at 30 houru was
15.625 mC L , the calculated activities for 6 and 48 hours
would be 15.625 mci x 15.853 = 247.7 mci and 15.6E5 mci x
0.126 u 1.97 mci, respectively.

d. On log-log coordinate paper, plot the measured not
actitivy (for each time interval) versus the calculated
(<ctivity (for the same time interval).

Gr6FmEct.fio. '' 3 4 9 c,
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e. The activities plotted chould be within ! SY. of the- -

.
,

calculated { activity if. the_ , instrument 'in linear and
functioning. properly. Errors. greater.than 1 5% indicate
the need for repair or adjustment of the instrument._,

.

.f. If instrument.linearity cannot be. corrected, it will be
necessary in routino assays to use either (a) an aliquot of
the eluate than can be-accurately measured or (b) the graph
' constructed in. step 4 to relate measured activities to

.

calculated. activities.

.If available, ~a set of calibrated lead absorbers similar to
'the cal-check'or-lineator systems will be used for determining
the dose calibrator linearity.

* Assay' times should be measured in whole hours and correction
fators should be used to the third decimal place as indicated. -

,

The more recent half-life of T = 6.02 hours has been used
1/2

in calculating these correction factors.

2.. If available, a set of calibrated lead absorbers similar
to the Cal-check or Lineator systems will be used for

,

determining the dose calibration linearity.

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 uize of the tonization chamber

,

used in the dose calibrator. The extent of geometrical
variation should be ascertained for commonly used
radionuclides and appropriate correction factors computed if

variations are significant, i.e., Dreater than i 2%. (Even
though correction factors may be provided by the manuf-acturer,
the accuracy of thesaa should be checked.) When available from -

the manufacturer, certified data on geometrical variations may
be used..in lieu of these measurementm

To measure variation with volume of liquid, a 30-ce vial
containing 2-mC1 of Co-57 or other appropriate radionuclide in
a volume of 1 ml will be used.

J. Onsay vial at the approperate instrument setting and
subtract background level to obtain not activity.

~

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 annay as in step 1. (Follow Good
radiation safety practices to avoid contamination and to-

minimizu radiation exposure.)

= 3. Select one volume as a-standard (auch as the volume of
reference standard used in performing the test for

- , . - -. _, . _ . , _ . -, _ _ .
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instrument niccuracy), and calculate the ratio of measured
'

#*
*

; . activities- for each'. volume to the reference volume f

activity. ~This represents the volume correction factor
(CF)..

Examples. If activities of 2.04, 2.02, and 2.00 mci are
~

,.

measured for. 4 ,- 8, and 10 ml volumes and 10 ml is the
-reference volume selected.

4 ml Volume CF = 2 OOu O.90n
2.04

4. Plot the correction ~ factors against the volumo on

linear graph paper. Use' thin graph to selcet the proper
volume . correction factors for routine assay of that
radionuclide.

5. 'The true activity of a comple in calculated as follows:

True Activity = Measured Activity X Correction Factor

'where the correction factor used is for the same volume and
-geometrical configuration as-the sample measured.

6. Similarly, the same activity of Co-57 in a syringe may
be compared with that of 10 mi in a 30-ce vial, and a

Icorrection factor amy 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 an
I-les,'which should be assayed in a dose calibrator only if
the reliability of such an assay can be established. Glass
tubes ind syringes may also vary enough in thickness to
cause significant errors in assaying 1-125. Hence,
adequate correction factors must be established.

An' alternative to providing syringe calibration factors in
to nimply 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).

-

Test' for Instrument AccuracyG.

Check the accuracy of the dose calibrator for several
radionuclides, including Cs-137, Co-57, and Da-133, using
appropriate reference standards whose activities have been
calibrated by comparisons with standard sources that have been
anuayed by NBS and documented. The activity levels of the
reference cources used should approximate those levels
normally encountered 'in clinical use (e.g., Co-57, 3-5
millicuries). giving adequate attention to source
configuration. Identify in your applicatin the three sources
~that you will use. State nulcide, activity, and calibration
accuracy. The lower-energy reference' standards (Tc-99m, Xe-

m _
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.133, I-125) munt be in vials with the same thickness of glass.*- -
.

as the actdal-simples to be measured for bent accuracy.- !

1. Acuay the reference standard in the done calibrator at
,

'the appropriate setting, and subtractethe background level
..

''L to obtain the not activity.
.

2. Repeat step i for a total of 3 determinations, and
average results.

~

^3. The average activity determined in step a sbould agree
with the certified activity of the reference source within
1 5%.after decay corrections.

4. Repeat the above steps 'for other commonly used
radionuclidos for which adequate referenco standards are
a'ailable.v

5. Keep a log of these calibration checks.

6. Calibration checks that do not agree within i S%

indicate that the instrument should be repaired or

adjunted. If this is not possible, a calibration factor
should be calculated for use during routine ausays' of
radionuclided.

7. At the same time the instrument is being initially
,

' calibrated at the l icens ee' s facility _with the reference
standards, place a long-lived source'in the ca'.ibrator, set
the instrument, in turn, at the variouc radionuclido
settings used (Cs-137, I-131, Tc-99m, I-125, etc.), and
record the readings. These values may latec be used to I
check instrument calibratzon at each setting (after i

correcting for decay of the long-lived source) without
'

requiring more re ference st andards. Meep a log of these
initial and subsequent readinge.

i
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it era #11: FACIt,ITIES & EQUIPMENT-

The (ollowing items'are provided for hand 1:ing radioactive material
and will.be used appropriately:

! a. diuposable gloves
b. nyringe shieldu'

c. lead vial shields
d. tonDs and forceps
e. 2" x 4" lead bricks
f, work bench area with absorbent paper

u. survey meters
h. L-block shield

The area designated Hot Lab will be uced for receipt, storage

(including wante), preparation and measurement of radioactive
material. Radioactive waste will be stored in the lead brick
storage area in labeled containers. The Hot Lab will be locked

when nuclear medicine personnel are off duty and will be made
available only to those people authorized by Nuclear Medicine.
A diagram of the nuclear medicine area is enclosed.

All radioactive sourcen are stored in such a manner (lead,

concrete, or refrigerator) so as to not exceed 2 mR/Hr at the

surface of the barrier.

Mo-99/Tc-99m generator will be stored and eluted in the designated
area. Spent. generators will be stored in the location identified
in the attached diagram.

During clution, the eluate will be collected, assayed, and stored
in a vial held in a quarter inch lead pig except during brief

periods of transfer. Transfer of the eluate or portions of' the
eluate will be made by the use of syringes retained in lead

shields designed for this purpose.

-Eluates and compounds .made from eluates will be drawn,

synthesized, ausayed and stored in lead vialn or syringea such

that levels an measured at contact with a low level survey meter

do not exceed 2.O mR/Hr except for brief periods during the actual
transfer.

Radioactive materials obtained from radiopharmacy suppliers will

be stored in their original shipping containers. If necessary,

the dose:s will be placed behind additional shielding to reduce

activity levels emitted from the container to 2 mr/Hr to-lesa.

Gyringe shields will be used on all accessories requiring the

transfer of rad i opharnia ceut i c a l s from vial to vial and in drawing

up patinet doses. Syringe chields will also be used in the

administration of dones to patientu except when the patients' well-
being may be compromised; Under these circumst ances the dose

containing syringes will -be kept shielded up to the moment of

injection.

_ _ _ _ - _ _ _ _ _ -
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- Steps in -the ' preparation = of ' compounds . requiring periods of
: heating, shaking, agitation or mixing will be. performed utilizing
11ead. shielding and/or mechanical of ultrasonic agitation equipment
.pnd/or remote handling deviceu .(tongs, forceps, .etc.) such--that

7 .levela during the above. period asLmeasured by_a low level survey
meter do not exceed 2.0 mR/Hr.

Protective outer garmenta, such as laboratory coats and . rubber
O oves will-be worn while handling. radioactivity in uncontainedl

. form. .
~

_411 possible set-ups will be m'ade on easily cleanable trays. All
trays and all other work surfaces will be covered with disposable
absorbant; paper.

A decontamination kit will'be maintained'in the department. It

will includo the following items:-

DECONTAMINATION KIT

ITEM PURPOSE
____ _______

Warning-tape,; chalk, & signs Posting of area
-plastic. bags _- small Shoe covers, wet containers
Disposable-gloves Hand protection
Masking' tape Fasten shoe covers, etc.
~Forcepst tongs Safe handling
Large plastic bags For contaminated material
Sponges, 4x4 Sopping up
Paper.-towels Blotting & drying
Radiac wash or detergent Detergent
Scouring powder Friction
Tags- Identification
,Scissorn- Cut absorbent paper, etc.
Whatman #1 filter paper .Taking swipes following decontam- ,

ination
Chux Cover area following'decontamina-

tion
G-M survey meter _ Monitoring

Date: 3/9/85
4
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-Item #12: PERSONNEL TRAINING PROGRAM
,

.

'dMG199C dediging Iggbogiggish

'These individuals _will be registered or registry elegible
technologista by their respective registry group at this t i r ,a,
ARPT or.ASCP.

GliniEAlu Ngtningu UgggghteDinGL UMGle0C MCdiGiO2 IMGU0012Gjukt
end Susucity Retaennel

:These i nd i v i d ua l s-; will be required ~to attend lectures before
assuming their dutien with or in the vicinity of radioactive
materials, annually for refresher training, and whenever there is

,
a significant change in duties, regulations or terms of the (

L license. Lectures for presentation of this material will be two
hours in duration. The training program will be of sufficient
scope to insure that all personnel will receive proper instruction
in the items specified in Section 1912 of 10 CFR, Part 19 and will
include:

4. Areas where radioactive material is used or stored
B. Potential hazardn associated with radioactive materials
C. Radiological safety procedures appropriate to their

respective duties
D. Pertinent NRC Regulations
E. The rules and-regulationn of the license
F. The pertinent terms of the licenne
G. Their obligation to report unnafe conditionn
H. Appropriate responce to emergencies and unsafe conditions
I. Their right to be informed of their radiation exposure and

bio-ansay resulto

Lectures will be given by the Nuclear Medicine Technologist, the
Radiation unfuty Officer or a concultinD physicist. Parts 19 and
20 of 10 CFR Regulatory Guide 10.8, Rev. Dated "A Guide, ,

for' Preparation of Applications for Medical Programa" will be uned
au ceurce material for these lectures.

Date: 3/9/85

,
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'It'em *013: PROCEDURES' F.OR ORDERING AND RECEIVING RADIOACTIVE MATERI ALS,

71 .. Tho. Chief Nuclear Medicine Technologist or Nuclear Medicine
Physician will place all ordern for. radioactive materials and will L

-inuure that the requested materials and quantities ~ are authorized
by the license and that possession limitu are not exceeded.

"2. During normal working hours, carriers will be instructed to
deliver radioactive packages directly to the Nuclear Medicine
Department.

3. During off-duty hours, the ER Supervisor will accept delivery
of. radioactive packages in accordance with the proceduros outlined
in the followirg memorandum.

MEMORANDUM FOR
ER Supervisor

FROM: William McClain, D. O. ; RSO
SUBJECT: Receipt of packages Containing Radioactive Material

Any packages containing radioactive material that arrive between
4:00 p.m. and 7:30 a.m. or an Saturday or Sunday shall bo signed f
for by the ER Supervinor on duty and taken immediately to the

~

Nuclear Medicine . Department. Unlock the door end place -the
package on the work bench ir. the Hot Lab and relock the door..

If the package in wot or appearn to be damaged, IMMEDIOTELY
contact the Radiation Safoty Officer. Ask the carrier to remain
at the hospital until it can be determined that'neither ho nor the
delivery vehicle is coritaminated.

RADIATION SAFETY OFFICER: _Wi l li y3_Mc Gla i g u_D G _ _,_ ,___ _ ______ -

c u

OFFICE PHONE: _Zld;@46;1@30__________________________________

HOME PHONE: _ Zig:E4s:/QZ4____________________________________2
.

Datu: 3/9/85

.
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Itom #14 PROCEDURES FOR SAFELY OPENING PACKAGES*
.

,

CONTAININO RADIOACTIVE MATERIALS
\.

Procedures for safely opening packages will be in accordance with
Regulatory Guide 10.8, "A Guide f o r. 3reparat ion of Opplications
for Medical Programs," Rev. Dated .,

APPENDlX F

1. Special requiremonts Will be followed for packages containing
quantition of radioactive material in excess of the Type A
quantitiy limits as specified in paragraphs 20. 205 (a ) ( 1 ) and
- (c) (1) of 10 CFR Part 20 (mure than 10 Ci for Mo99 and Tc-99m).
They will be monitored for uurface cont aminat ion and external
radiation levels within 3 hours after receipt if received during
working hours or within 10 hours 1f received after working hours.

in accordance with the requirementn of paragraphs. 20.?O3(a)
through (c). All chipments of liquids greater than ewmpt

quantities wil: be tested for leakage. The NRC Regional Offico
will be notified in accordance with the regualtions 1, removable

O

contamination exceedu O.01 uCi/100 cm or if externai radiation
levela exceed 200 mR/hr at the package tutrf ace or 10 mH/nr at 3

feet (or 1 m).

2. Fcr all packagon, the following additinnal procedurou for
opening packager will be carried out:

a. Put on glovec to prevent hand contamination.

b. Vinually inspect package for any sign of damage (e.g.,

wetness, cruzhed). If damage tu noted, stop procedure and
notif- Radiation Safety Officer.,

c. Measure exposure rate at 3 foot (or Im) from package

surface and record. If 10 nR/hr, stop procedure and notify
Radiation Safety Officer,

d. Meamtre surface exposure rate and record. If 200 mR/hr,

stop precedure and notify Radiation Safety Officer.

c. Ocon the package with the following precautionary steps

(1) Open the outer package (following manu f act urer's

directions, if Lupplind) and remc m packing n11p).

(2) Open innor package and verify that contente agree With
those on pack:nu slip. Compare requisition.* packing ulip,
and label on bott10

(3) Check integrity of final wurce coritainer (i.e.,

inapect for breakago or < main or vialu, losn of liquid, and

~

33fniOLNO. 7 8 4 9 9
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* * discoloration of packaging material).* -

(4) Check also that shipment doec not exceed possession
limits..

'

f. Wipe external tsurface of final' source container andE remove
wipe to low background area. Assay the wipe and record amount

.

2
of removable radioactivity (e.g. uC1/100 cm , etc.) Check
wipou .with a thin-end-window G-M survey meter, and take
precautions against the spread of contamination as necessary.

g. Monitor the packing material and packages for
cont aminat ion before discarding.

(1) If contaminated, treat as radioactise waste.

(2) If not contaminated, obliterate radiation labels
before dincarding in regular t ra L4h .

3. Maintain encords of the results of checking each package,

using " Radioactive Shipment Receipt Record" or a form containing
the name i nf erraat ion.

*In the case of special ordern (e. g. therapy douec), also comapro
with physict an's written request.

Date 3/9/G'3

.
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LADORATORY RULES FOR USE OF-RADIOACTIVE MATERIAL
'

* Ited #15:.

l

We w'i.11 follow the laboratory rules described in Regulatory Guide
LO. 8, Rev Dated .,

APPENDIX G

OENERAL RULEG FOR SAFE USE OF RADIOACTIVE MATERIAL-

1. Wear laboratory coats or other protective clothing at all

times in areau where radioactive materials are useo.

2. Wear disposable gloveu at all timec while handl1 rig radioactive
materialc.

3. Monitor hands and clothing for contamination after each
procedure or before leaving the area.

4. Always use syringe shields for routine preparation of patient
dosos and administration to patientn, except in circumstances such ,

pediatric canon when their use would compromise the patient'sas

well-beinD. In these exceptional cases, use other protective
methods such as remote delivery of the done (e.g., through use of 1

a butterfly valve).

5. a. Do not eat, drink, smoke, or apply cosmetien in any area.
where radioactive material is stored or used.

b. Do not store food, drink, or personal effects with radio-
active material.

6. a. Ansay each patient dose in the doce calibrator prior to

administration. Do not use any doses that differ from the
prescribed dose by more than 10 percent.

b. For therapeutic doses, also check the patient's name, the
radionuclide, the chemical form, and the activity vs. the

'

order written by the physician who will perform the

procedure.

7. Wear personnel monitoring devices (film badge or TLD) at all
times while in eroau where radioactive materials are used or

stored. These devices should be worn at chest or waist level.

Pernonnel monitoring devices when not being worn to monitor
occupational exposures uhould be stored .in a designated low

back0round area. (

B. Wear TLD finger badges during elution of generator and

preparation, assay, and injection of radiopharmaceuticals.

9. Dispose of radioactive wante only in specially designated and
properly shielded receptaclun.

.

m
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10.' Never pipette by mouth.

11. Survey generator, kit preparation, and injection arean for
contaminat ion after each procedure or at the end cf the day,
pecontaminate if necessary.

12. Confine radioactive solutions in covered containcru plainly
identified and l at eled with name of compound, radionuclide, date,
activity, and radiation level, if applicable.

i

13. Always transport radioactive material in chielded con t a i nerts.

Date 3/9/05

|
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itcm 016: EMERQENCY. PROCEDURES
*

Emergency procedures will be ponted in all laboatory aruac where
radioactive materials are used. The Emergency Precedures in
Appendix H of Regulatory Guide 10.8, Rev. Dated will, ,

'

be used for this purpose.

APPEND'IX H

Minor Spills

1. NOTIFY: Notify persons in the area that a spill has occurred,

2. PREVENT THE SPREAD: Cover the spill with abnorbent paper.

O OV"s and remote handling tongs.l3. CLEAN UP: Use disposable
Carefully fold the absorbent papm- and pad. Insert into a plastic

4
bag' and dispose of in the radioactive waste container. Also
insert into the plastic bag all other contaminated materials such
'an disposable gloves.

4. SURVEY: With a low-range, thin-window G-M curvey meter, check
the area around the spill, hands, and clothing for contamination.

!

5. REPORT: Report incident to the Radiation Safety Officer,

Major Spille,

-1. CLEAR THE AREA: Notify all persons not involved in the spill
to vacate the room.

2. PREVENT TF'S SPREAD: Cover the spill with absorbent pads, but
do not attempt to clea'n it up. Confine the movement of all
personnel potentially contaminated to prevent the spread.

3. SHIELD THE GOURCE: If possible, the spill should be shielded,
but only if it can be done without further contamination or

'without significantly increasing your radiation exposure.

4. CLOSE THE ROOM Leave the room and lock the door (s) to
prevent entry.

S. CALL FOR HELP: Notify the Radiation Safety Officer immediately.

6. PERSONNEL DECONTDMINATION: Contaminated clothing should be
removed and stored for further evaluation by the Hadiation Safety
Officer. I f the spill is on the skin, flush thorouDhly and then
wach with mild soap and lukewarm water.

3
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' RADIATION SAFETY OFFICER L 91111C9 dGGleiDt_ Dugs _________.*

OFFICE PHONE: _ Zig-246-1@39_____________________________,.

-
- !

HOME PHONE: 712-246-4874s ------------------ ----------------------

ALTERNATE ' NAMES AND TELEPHONE NUMBER DESIGNATED BY RADIATION
SAFETY OFFICER:

. .
I

-- z2 Roderi---- Gest R.T._-- 71P-246-le_30 (Work) 1Oro '
-- --- - a------ -- - - _. - - - - - - - - - - - - - - - -

712-374-330 (Home)
---------------------------------- s--------------------- .

4

----..----- --------------------------------------------

1

Date: 3/9/85

3
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Item 017: ARE9 SURVEY PROCEDURES
*

Area.nurveys will.be done in accordance with Appendix I of Regu-
J atory Guide 10.8, Rev. Dated, .

APPENDIX I

1. . All elution, preparation and injection arean will be curveyed
daily with an appropriately low-range survey meter and decontam-
inated if necessary.*

2. Laboratory aroan where only small quantitites of radioactive
raat er i a l are used (less than 200 uCi) will be surveyed monthly.

3. Wasto storage arean and all other laboratory areas will be
surveyed weekly.

4. The weekly and monthly surveys will consist of:

a. A measurement o f- radiation levels with a curvey mater
cufficiently sensitive to detect O. I mR/hr.

b. A series of wipe tests to mesure cont anu nat i on levels.
The method for performing wipe testn will be cufficiently

2
sensitive to detect 200 dpm per 100 cm for the contaminant
involved. Wipes of elution and preparation areas or other
"high background" areas will be removed to a low background
area fur moacurement.

5. A permanent record will be kept of all nuevey results, includ-
ing negative renultu. The record will includes

a. Location, date, and identification of equipment used,
includinD the serial number and pertinent countinD efficiencies,

b. Name of person conducting the survey.

c. Drawing of crea surveyed, identifying relevant features
euch an active storage areas, active wante arcac, et c.

d. Measured exponure rates, keyed to location on the drawing
(point out raten that require corrective action).

e. Detected contwnination levolc, keyed to locations on drawing.

f. Corrective act ion taken in the caue of contamination or

omcensive u<pouure raten, reduced contamination levels or

exponure rates after corrective action, and any apprope1 ate

comments.

RF oJ.Ro. 7 8 4 9 9
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'
'6; Arm 'will be c} caned if the contamination Icvol exceeds 200-

*

2
dpm/100 cm .

'fFo[dailysurveyswherenoabnormal exposures are found, only the
date, the identification of the-person parforming the survey, and
.the nuevey results will be recorded.

Date: 3 / 9 /8,'
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.2 tem Q18: WASTE DISPOSAL' PROCEDURES

. .

: APPENDIX J
_

'1 , - Liquid waste will be. disposed'of (check as appropriate)

_f__In the sanitary sewer system in acecrdance with sect. 20.303 .'-
of.lO CFR part 20.

____By commercial waste disposal service (see also . Item 4)

_K__Uther (Specify)(see. Item 3) ___________________________________

2. Mo-99/Tc-99n generators will be (check as appropriate)

_X__ Returned to the manuracturer for disposal.

._1__ Held for decay * until radiation levels, as measured in a low
background area with a low-level survey meter and with all
shielding removed, have. reached background levels. All
radiation labeln will be removed or obliterated, and the
geryeratcrs will be disposed of as normal tranh.**

____ Disposed of by commercial wante disposal' service (see also
Item 4).

____Other (specify) __________________,____________________________

3. Other solid. waste will be (check as appropriate)

_X__ Held for decay * until radiation levels, as measured in a low
background area with a low-level survey meter and with all
shieldinD removed, have reached background levels. All radia-
tion labels will be removed or obliterated, and the waste will
be dispaced of in normal trash.

____ Disposed of by commercial waste disposal service (see Item 4)

____Other (specify) _______._____________.__________________________

4. The commercial waste dispoual nervice used will be

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

----____------------------------------------------------------

NRC/ngreement State Licence No.t______________________________

1

w _ _ _ . _ _ _ _ - - - _ . - _
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'cBe. sure that wnste-storage areas were described in Item 11 and'

that they are surveyed periodically (Item 17). j
a .

.* * Th e s e. gereerators - may .contain long-lived radioinotopic
contaminants. . .Th ere fore, the Denerator columns will be segregated'

, so. that they may be monitored separately to ensure decay to
.back round leveln prior.to disposal.D

Date 3/9/85'
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ALARA PROGRAM.
.

The udministration of Shenandoah Memorial Hospital is committed to
maintaining radiation exposures to employees as low as reasonably
achievable-(ALARG). This commitment applies not only to maintain-
ing individual exponures ALARA, but also t'o maintaining the sum of
the doses received by all individuals ALARA. This philosophy and
our commitment to it will be maintained by the Radiation Safety
Committee (RSC) and the Radiation Safety Officer (RSO). The RSC

and The RSO will be responsible for maintaining a radiation safe
(ALARA) environment within the hospital. The RSC will delegate

sufficient authority to the RSO uo that enforcement of the ALARA
philosophy is not impaired. The RSC will support the RSO in those
instances where it is necessary to assert authority until a formal
RSC review has been held. The RSC review of the RSO' s action will
be maintained in the quarterly RSC minutes.

Administra~cive input and participation will be through an
administrative appointment to the RSC. The RSC and RSO will
perform / participate in the following items:

1. perform an annual review of the radiation safety proDram.
This review will include reviews of operating procedures,
exposure histories, inspections, and consultations between the
radiation protection staff and outside consultants. An
evaluation will also be made of the inst i t ut ion's overall
effort to maintain radiation exposures ALARA.

2. Modification of procedures, equipment, and facilition when
such changes will significantly reduce radiation exposures
unless the cost o f' such changes is unjustified.

3. Review the qualificationu and proponed uses of radioactive
material of each applicant to insuro that exposures will be
ALARA. This review should includ? reviewing the typcc and

quantitites of~ material to be used, operatinD procedure:4, and
equipment (chieldn, gloves, etc.

4. perform a gaarterly review of occupational radiation
exposures to amens trends in radi.ation e x pos urrn to
personnel. Particular attention will be given to thace

inntaneet where the levels outlined in Table I are exceeded.
When the exposurec are lens than those of level I of Table I,

no action ir requ2 red.-

When the exponure falls between level I and level II, tm RSC
will decide if a formal review of the expomuro in eneded. If

the RSC deems a Formal review neeensary, the R30 will be
renponnible for ueeing that thts roview is performed and that
appropriate action is taken.

When the expouure exceeds level II, the RSO will be
rewponuible for neeing that a formal review in performed and
that appropriate action is carried out which will pomibly

- -
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prevent the esposure from occurrring in- the future. The*

-review and action will be presented at the next RSC meeting.

..In those cases where the exposure levels cannot be reduced to
less- than level'II limits, the RSC may establish levels higher

'

.

than level II if~it can demonstrate that good ALARA practicas'

are being followed.

Table I

In/estigational Levels - mrem
Per Calendar Quarter .

Level I Level II
------- ---- -

a. Whole body; head a trunk; active
'blood forming organs, lens of

eyen, gonads 125 375

6. Hands and forearms, feet and
ankles 1875 5625

<

c. Skin of whole body 750 2250

5. Encourage all users to review current procedurcu. and
develop new ones as appropriate to irnplement the ALARA
philonophy.

6. The Radiation Safety Officer will be responsible for
seeira that the following items are performed:

t-

a. quarterly review of radiation level surveys. These ;

must be reviewed with the PLARA philosophy in mind.

b. briefings and educational nessions are held for
individuals using or coming into contact with radioactive
material. Participantu .will- be instructed on the ALARA
philosophy and informed that the administration, the RSC,
and the HSD are committed to the concept.

c. Investigations of kno'n instances of deviation from )
good ALARA practices will be instituted. When the cause
is known, the RSO will initiate' changes which will
msintain exposures ALARA.

There will be a cooperattve effort between the RSC ,the RSO, and
radiation workers to pceticipate in the formulation and
institution of the ALARA philonophy. A procedure for receiving
and evaluating suggestions from radiation workers will be

instituted.

Parsons authorired by the RSC to une radioactive material will
connult with the RSO prior to initiating a new procedure. The
user will also review all operating procedures prior to utarting a

-

_ .
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' n:1.w proy et to .insurau that radiation exposuren will bu ALARA. The
authorized user will also insure that overyone under his/her
supervision is aware of the ALARA concept and is aware of hon to
sa f ei.y use radioactive material.
.

got.no. 7 8 4 9 9
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Itam 019: THERAPEUTIC USE OF RADIOpHARMACEUTICALS
,

APPENDIX K
,

I. Datientn treated. with Group V activities will be handled in

accordance with the procedures described in Appendix K of Regu-
gulatory Guide 10.8, Rev. ', Dated 1980.

A. All patients treated with I-131 or Au-198 will be placed in a
. private. room that has a toilet. The large nurfaces in the room
and toilet areas that are more likely to be contaminated will be
covered with absorbent pads or protective material as appropriate
to the' amounts of contamination to be expected. Attention should
be given to objects likely to be touched by the patient. e. g . ,
telephones, doorknobs, and other itemn that would be difficult to
decontaminate. plastic bags or wrappings that are waterproof and
easily disposable should be used on the cmaller items.

B. The patient's room will be properly posted or atter.ded in
accordance with sects. 20.203 or 20.204 of 10 CFR part 20.

C. Gurveys of the pat ient' u room and surrounding areas will be
conducted as noon as practicable after administration of the
treatment dose. Exposure rates will be measured at the pat ient ' s
bedside and 3 feet (or 1 m) from the patient after administration
and at the entrance to the room. The Radiat ion Safety Officer or
his designee will then determine how long a person may remain at
these positions and will post these times on the pat ient's chart
and on hit door. The results of daily surveyc will be used to
recalculate permitted times, which will ne posted on the pat ient's
chart and on hin door.

D. The form, Nursing Instructions for patients Treated with
phosphorun-32, Gold-198, or lodine-131 (or a similar form
containing all the requested information), will be completed

' immediately a f t er administration of the treatment done. A copy
will .be posted on the patient's chart, a copy of thic form is
enclosed.

E. Radiation levels in unrestricted areac will be maintained less
than- the 1imits spectried in paragraph 20.103(b) of 10 CFR part

20.

F. All linens will be surveyed for contam2 nation before being
removed from the pat i ent 's room and, if necescary, will be held
for decay.

G. Disponable plates, cups, eating utensils, tasnue, surgical
dressings, and other similar waste items will be placed in a
specially designated container. The material will be collected
daily by the Radiation Cafety Officer or his designee, checked for
contemination, and disposbd of as normal or radioactive wante, as
appropriate.

.
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H. 'Nond is posabl e items used for these patients will be held in
plastic bags in the patient's room and will be checked for
contamination by the Radiation Safety Officer or his designee.
Items may be returned for normal u se, held for decay, or
decontaminated, as appropriate.

I. Urine and vomits f roro I-131 therapy patients will not be col-
1ected. patients 'will be insrtucted to uce the sanitary sewer
system.

J. Before a therapy pat i ent ' s room is reassigned to another
patient, the room will be surveyed for contamination and
decontaminated if necessary, Land all radioactive waste and waste
containers will be removed.

K. Nursing Instructions

1. Nurses should upend only that amount of time near the
patient required for ordinary nursing care. Special restrie- i

tions may be noted on the precaution s h'ee t on the pat ient ' s

chart. Nurses should read t hena res t.ri ct ions before adminis-
tering to the patients. Call the Nuclear Medicine Department
or the Radiation Safety Officer with any questions about the
care of these patients. Nursing personnel who attend the
patient will wear personnel monitoring devices as advised by
the Radiation Safety Office.

2. Visitors will be limited to those 18 years of age or over
-unleen other instructions are noted on the precaution sheet on
the pat ient's chart.

3. Patients must remain in bed while visitors are in the room
and visitors should remain at least 3 feet (or 1 m) from the
patient.

4. patients containing radioactive materials are to be con-
fined to their rooms except for special medical or nursing
purposes approved by the Nuclear Medicine Department.

5. No nurse, visitor, or attendant who is preunant should be
permitted in the room of a pattent who has received a thera-
peutic amount of radioact ivity until the patient no- longer
presents a radiation hazard. Female visitors should be asked
whether they are preDnant.

'
6. Attending personnel should wear rubber or disposable plas-
tic gloves when handling urinals, bedpans, emesis basins, or
other containers having any material obtained from the body of
the patient. Wash glovew before removing them then wash hands.

,

The gloves should be left in the pat ient's room in the desig-
nated wante container. These g1ovos need not be steri 1e or

surgical in type,

s _ _
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L

7. Disposable items should be used in the care of these
L patients, whenever possible. These items should be placed in*

F the designated waste container. Contact the Radiation Safety
Officer >or his designee for proper disposal of the contents of
the designated waste container.

!
8. All clothen and bed linenu used by the patient should be |

placed in the laundry bag provioed and should be left in the
pat ient's . room to be checked by the Hadiation Safety Officer

'
' or his denignee.

9. All nondisponable items should be placed in a plastic bag+

and should he left in the pat ient ' s room to be checked by the
Radiation Safety Officer or his designee.

10. Surgical dressings should be changed only an directed
by the-physician. Au-19G leaking from a puncture would raay
stain the drennings dark read or purple. Such drescinDG
thould not be discarded, but should be collected in plastic

bags and turned over to the Radiation Safety Officcr or his
designee. Handle these drensings only with tongs or twaereru,
tJear disposable gIcves. j

.l. For I-131 patients:

(a) If the nurse helps to collect the excreta, dispocable
gloves should be worn. Afterward, hands should be Washed
with the gloves on and again after the gloven are removed.
Thce gloveu should he placed in the deuignated waste con-
tainer for disposal by the Hadiat ion Sa fet y Of ficer or hic
denignee.

(b) Disposable platen, cups, and noting utensils will be
used by pa t i rent e who are treated with I-131.

(c) Vomiting within 24 hours after oral adm i n~i n t r a t i on,
urinary- incontinence, or- excennive nweating within the
first 48 hours may result in contamination of linen and

' floor. In any situation where the patient's room may be
contaminated or if radioactive urine and/or feces is spil-
led during collection, call the Radiation Safety Officer
or hin designee. Meanwhile, handle all contaminated mate-
rial with disposable gloven and avoid spreading contemina-
tion.

(d) Keep all contaminated wastes in plastic bags in the
pat i ent ' s room for disposal by the Radiation Safety Offi-
car or hic designee. Feces need not he routinely saved
unless ordered on the chart. The same toilet should ba

used by the patient at all times and it should be well

flunhed (3 t itcec ) . The Radiation Safety Officer will

entablinh procedures for disposal of wasten (see Item 12)

ctmrR' LNO. 7 8 4 9 9O
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12. If a nurse, attendant, or anyone else knows or cuspects
that. his or -her skin or clothing, including- shoes, is
contaminated, notify the Hadiation Safety O f fi cer or his*

designee immediately. This person should remain in an areia

adjacent to the pat ient's room and should not walk about the
hospital. If the hands become contaminated, wash them

} immediately with soap and water.
i

13. . 'If a therapy patient should need emergency surgery or
should die, notify the Radiation Safety Officer or the Nuclear
Medicine Department immediately.

14. When the patient is discharged, call the Radiation Gafety
Officer or his designet= or the Nuclear Medicine Department.and
request that the .*com be surveyed for contamination before
remaking the room.

L.. Wasta Dicposal

When contaminated wantes are transported to the Waste Storage /
Dicposal area, precautions will be taken to minimize external
irradiation of personnel. Stored wastes will be chielded to

,

maintain exposure to personnel in rectriced and unrestricted'

areas ALARA.
<

II. Miscellaneous information

A. Method for preparation and administration of therapeutic

doses of Iodine-131. Therapeutic dones of I-131 will be
'

ordered from reputable suppliers and received precalibrated,
ready for dispensing to patients. These materials will be

stored until time for use in the isotope storage area behind

sufficient shieldi.ng to reduce the radiation leveln to 2. 0

fmR/Hr at a dintance where occupational workers can convenien-

tly stand. All liquid sourceu will be opened in a fume hood
with the fan activated. Battentg rgquiring therapggilg g;

O29015 Of 12131 LE25 then 30 mci gill be dened in $bg Nyglggt
Medicine Oractierot beld fer observati9n end nent been er let

.tbeit rggm._ Hospitalized patients receiving greater than 30

mci will be doned in their rooms.
>

B. Only pallen[g ttgated with grggigt ibgn 16 eC1 1:1313 gr 83 j

mci 09:120t ebe results b9spitalization will be niaced in e
Dr1V910 rG9PJ Ultb g t_q11 git Attempts wi11 bn made to une a

corner room in a low traf f ic nection of hallway.

C. Surgical dressings nhould be changed only as directed by the

physician. Gold-198 leaking from a puncture wound will stain
the drenuinen dark red or purple. Such dressings should not

be discarded, but should be collected in plastic bays and

turned over to the Nuclear Medicinn Department. Handle these

dressings only with tongu or tweezers. Wear disposable

gloves.

i

. _ . _ _ _ _ _ . .
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LD. ' Instructions .for patient.&' Family - patient will not be dis-

*harged from, the hospital until the residual radioactivityc
reaches. 30 mci. This will be determined by talinD measure->

'

ments;at-3 feet from the patient from the time the activity is'

administered until- the radiation level reaches a radiation
1cvel-proportional;to 30 mci. For some patients the determi~-
nationiof 30 mci will be made by direct measurement'of urinary
excretion'(uCi/mi + decay.)

1) 'The patient will be instructed not to have intimate
contact with his/her spouse for a period- of 2 weeks.

2); The patient will be instructed to wash his hands - and
. bathe frequently.

:3) The patient will be instructed not to prepare food for
.other: people for a period of 2 weeks.

4). Other*4estrictions may he specified by the physician.

All restrictions will be removed when the activity reduces to
a point that'will result in no greater than 0. 5R to persons
in the family-from that point until total decay. For I-131,
that will be the time where the radioactivity in the thyroid
gland reaches 8 mci. An effective half life of 6 days will
be used 'for thic computation. For Au-198, those values will
be 231 mci. An effective half. life of 65 hours will be used
-for this computation.

III. GUIDELINES' FOR EMERGENCY SURGERY OR DEATH OF THE RADIOACTIVE
PATIENT

In most hospitals, deceased patients with large amounts of radio-
nuclides will be encountered only rarely, since in principle,

radionuclide therapy is not given to moribund patients. If

several days-intervene between treatment and subsequent surgery or

-death, -the radiation hazard is usually considerably reduced. In

most. hospitals, the number.of patients receiving large internal

~ doses of radionuclides in any one week is small. The need for

: emergency surgery would not be usual, nor would the death of one
of these patients.

The ,ldentification of a particular patient as radioactive is the

' responsibility of the physician in charge of the case. The
: radioactive. patient shall be properly identified at all times. If

a' radioactive patient dies in the hospital, the physteian who
. pronounces him dead should be responsible for attaching a

radioactivity precautions tagn to the bcdy. The physician in

charge of the case and the Radiation Protection Officer shall be

notified at once.

_ _ - _ _ _ _ _ .
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In general bodies containinD less than 5 mci need no precautions
for any type of handling. Those containing between 5 ano 30 mci
may -be buried or cremated with no preparation or embalmed

accordinD to standard i nj ect iort procedures without special
precautions. If the body is to be nubjected to autopsy, the
Radiation Safety Of ficer will designate any upecial precautions.

The . body containing more than 30 mci can be buried or cremated
with no preparation, but if embalming is to be carried out,
it should be with the guidance of a Radiation Safety Officer.
Among patients that die outside the honpital, the funeral director
will seldom encounter bodies with hazardous exposure rates.

A. preparation for Burial or Cremation Without Autopsy:

Consider' first the cases in which no autopsy is to be
porformed and the body need not be opened. Embalmtng wi11 be i

by the injection method, and the likelihood of contamination
of the embalmer 'Ls small. Nevertheless, even in these casen,
rubber gloves shall be worn by all who are involved in the
procedures in order to avoid the pounibility of cont aminat ion
by radioactive fluids from the body. The exposure rate at

about 25 cm from the conter of the radioactive material nhould c

be measured. If this is less than 0.25 R/h, no further pre-

cautions are necessary as far at the gamma radiations are
concerned. Item 1619, Form C and D will be completed.

D. Radioactive Iodine, I-131, Administered Orally or Intra-
veneously, No Autopsy

If a 100 mci dose of I-131 is administered in the treat-
ment of thyroid disenne, within an hour af t er a patient han
received thin doce, measuremento with an ionization chamber
type survey meter taken one hour after the administration may

be expected to indicate ,a surface exposure rate over the

abdomen on the order of 0. 4 mR/h. During the first 24 hourn
after administration of 1-131, the blood and urino may contain
conuiderable radioactivity. Thece fluids should accordingly
be removed into elound nyutems and 1ater fIushed d i rec t 'l y into
the cewer, followed by an adoquate volume of water.

The day after administration, the general distribution of

radiation la greatly modified, both by urinary excretion of a
'

large part of the radionuclide and by concentration of the

remaining part in functtoning thyroid tinnue. At this tiMH
only radiation from these regions of iodine ctorege need be

co n ts i d er e d. Any region of h1gh activity uhtch 19 not to be

removea should be marked by the Gadiation protection Officer i

-. so that it can be avoided.
?

.

NDLNO. 7 8 4 9 9
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C. hny Radionuclide Injected Interstitially or in Seeds: No
* Autopsy

Varioun colloidal radioactive preparations may be injected
interotitially into tumors. Radon needs, radioactive gold
wires, radium wires, and other ptoparati.ons may be implanted
in limited regionn. If the nuclide emits only beta rays, it

is unlikely that there will be any appreciable external irra-
diation. I f' tt is a gamma emitter, the active tissues may be
extirpated or the region can be identified and avoided.

D. Body to be Opened for Surgery or Autopsy

The ucual precautions for preventing the spread of an infec-
I

tious material should aid in keeping the radioactive material
localized. At autopsy the generai prinicple in to remove the
main source of radiation hazard ac early an possible, without
causing general contamination. At surgery thin cannot usually
be done, hence regiona of high activity should be avoided or
shielded. Item M i c3, Form D and F. will be completed. .

As long as the body remains unopened, the radiatton received
by anyone near it in due alroast entirely to gamma rayc. The
change in emphasin when the operation or autopsy in to be

performed it due to the poccible exoosure of the hands and
face to relatively intense beta radiation. Bota radiation is
readily absorbed by material interposed between its source and
the operator. Even rubber glove, tre uueful in this regard. |
The gamma rayo are not abnorbed appreciably by rubber gloves. /

E. Any radionuclide in a Dody Cavity 14hich is to be Opened

The Rad i at ion Protection Officer will evaluate the radiation
hazard and suggest nuitable proceduren regarding the safety of
personnel ct ur i ng the entire operation.

1. Autopsy
As much body riuid au posnible uhould be removed before the

body fu opened. The remainin0 radioactive matental may be

expected to be widely distributed ever the surfaceu of the
cavity and of the organc within it. The use of bare handu
v111 not be permitted because of the contamination of sk1n and
nails that woula resultr and the difficulty of ecmplete

removal of unch contaminattun.
.

Monitoring the body after removal of the v i ucer.4 may indicate
ka radiation level loo enough no that subsequent p roc r'd u ro s can

be carri(1d out WithOut EpeCiDI p r G C a ti t i r_i n % . N e g i t)n te of || t Q ll
activity, It present, can be indicated and avoided or
apprcached with precautionn. If the removed organn alv to bo
disected immedtately, each (me uhould be moni t ored and t reatrd
in accordance with the findings. Gfter desired small samplen

+. - ,
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have been taken, the radioactive tissues that are to be
retained should imrnadiately,beplaced in appropriately shielded*

vessels for storage, or for disposal according to procedures
approved by the Radiation protection Officer. Where adequate
cold storage facilities are available, the organs may be
stored for several days without significant alteration, or the
viscera rnay be fixed. This would allow for the natural decay
of the radioactivity reducing possible exposure.

2. Emergency Surgery
If suruery must be carried out within a highly radioactive
cavity, speed is desarable. Accordingly, an experienced
surgeon should perforrn thu operation. The surgeon and his
assistants should wear gloves and glasses or goqgles for the
protection ofthe eyes fecm possible uplaxhtng of 'foreigh
material, as well os from beta radiation.

F. Radioactive lodine-131 Orally or Intravenously Administered

1. Autopsy
Urine should be drained away and blood dinpoced of, if

possible, in the name manner as if no autopsy were to be
p e r f o rrn e d . f

|

2. Gurgery
Precautions are essentially the same an for autopsy. During
the first day after adminictration, the blood may be empected
to contain considerable radioactivity, and care should be )
take n not to let tt accumulate on gloves or gownu. After the
first day, the circulating radiciodine has greatly decreaned
and regions of high activity can be ident i fied and usually
avoided.

i

G. Interstitial Implants and Colloidal Interstitial Infiltration
1

At surgery or autophy thene regions can be readily identifled
and avoided as far as rosntble. At autopsy, if the entire
block of tie, sue containing the radionuclido can be removed
readily, this should be done first. If only a caraple of the
treated region is to be taken, this part of the body chould be
avoided until the rest of the autopsy has been carried out.

H. Accident or Injury DurinD Surgery or Autopsy

If an i n ,j u r y occurn during surgery mr autopny, where the
rubber t) loves are cut or torn, radioactivity may be introduced i

into the wound. In additton to ordinary treatment of the
wound, the Radiation Protoction Officer shall be consulted
with. regard to any posuible radiation hazard.

1

u
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. I V. - patients Treated with Group IV activities and isotopes will be
handled in accordance with the proceduren below.

A. Patients treated with between 12 mci and 30 mci of I-131 will
be placed in a private room that han a toilet.

B. The pat ient ' s room must be properly pouted (See attached
" form).

-C. Surveys of the area around the patient room s.111 be taken as
soon after adminintratton au possible. Measure the e >' pos u r o
rate at pat ient 's bedside, 3 feet from the patient and at the
entrance to the pat ient ' s room. Olso check the surrounding
roomm Length of tiNo a person may remain at these positions
will be determined by the Radiation Safety Officer or his
designee.

D. The Nursing Inst ruct ion Form will be completed i mmed i at el y
after administration of the treatment dose. A copy will be
posted on the chart.

E. All wasten, i . e. dispouable platen. cup, dressings, tissues
will be olaced in special containerm This material will bu
picked up daily by the padiation Satety Officer or his desig-
nen. The material w111 be dinposed of a r. normal trush.

F. Defore a therapy pat i ent' n room is reasui Dned to another
patient, the room will be surveyed for contamination and

decontaminated if necenuary, and alI radioactive waste and
wanto containers will be removed.

G. Nurceu should cpend only that amount of time deemed ne c'e <:. u a r y

for ordinary patient care, ploate note any special
rentrictions on the precaution uheet on the patient's chart.
Nurses should read these restrictions before administering to
the pattento. Nursing personnel who attend the patlent will
wear personal monitoring devicen as advised by the Radiation
Eafety Ofricer. If any questions call the Nuclear Medicine
Department or the Radiation Safety Officer.

H. patientu must remain in bed while visitors are in the room
and visitort should remain at loant 2 feet from the pattent.
Patiento contatning radioactive material are to be confined to
their rooms except for special medical or nursinD proponed
approved by the Nuclear Medicine Department.

I. Attending personnel nhould wear rubber or disposable plastic
uloven when handling urinale, bedpanu, emecis hauins or other
containern having any maturial obtained from the body of the
patient. Wash gloves before removing and then wash hands
after removing gloven. Leave gloves in the pa t i ent ' s room in
the designated waste container. These glovec, need not be
sterile or nurgical in type.

(FgabtNo. C 3 4 9 9

J



y -

_,.- - -

e

o,0 _s,

( Page IO-of l t era 019 '*

i

J. Disposable items should be used in the care of these patients
whenever postible. These itemu should be placed in'

designtated waste containers. All clothes and bed linen uned
by-the patient should be placed in the laundry haD and uhould
be left in the pat ient's rocra. All nondisposable i t er.19 should
be placed in a plastic bag and should be Inft in the pat ient' s
room.

K. -Surgical dresning- should be changed only as directed by the
physician. Discard only into plastic bags and turn over to
the Radiation Gafety Officer or his designee. Handle these
dressingn with tongs or tweezers. Wear disposable gloves.

L. If a nurse, attendant or anyone elne knows or suupects that
his or her skin or clothing, including shoes is con t ara i n at ed ,
notify the Radiation Safety Officer or his designee
irnmed i at ely. .This person should remain in an adjacent area to
the room and nhould not walk about the hospital. If the hands
becomo contarainat ed, Wash them iramediately with noap and Water
several timen.

-V. Summary

In general, the taont procedures performed in Nuclear Medicinn
involve the une of Technet1 ora 999. Due to thiu rad ionucl ide' s

short half-life, six hourn, a period of 24 hours should reduce
even the highest dose encountered in Nuclear Medicine to a safu
1cvul. Most othur procedures generally encountered in Nuclear
Medicine involvinD nucliden other than Technetiura 99m require
doses of 5 raCi or lens. As indicated in the openirg p a r a g .' a p h ,
activitien at thin level require little or no special procedureu.
Those situations involving spucial precautions and proceduren are
generally l irai t ed to quantities of radioactivity introduced into

the pattent during therapy treatment. The Radiation protection

Officer should be consulted to establish proper precautions and
procedureu for each individual cano.

.

_ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Radiation Hazard Evaluation From 1

(to be filled out by Radiation Safety Officer for his use)
, .

I
Name D a t o _ ... _ _ _ _ _ _ _ _ _ _ _ _ _ _

Time of Death ____________

Radioisotope __________________________

Amount administered ..
___________________

Routo of administration _______________ . .

. .

Amount present . .
________________________

.... ....

Distribution within body / \
____________

/ / \ \

/ / | 1 \ \
_______________________________________

/ / ! ! \ \

/ / ! l \ \
_________-___________-__---______ -____

../ -/ i l- ..\ \..
A. .

J
- . * * - -

_ _ _ _ _ _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _

/ \
'

......

Indicatu Distances _________,___________ / \

/ \

SuDgert '' t og baadger if exposure 0.25 R/hr / / \ \

G 25 cm. ea NCRP 437 p. 27. / / \ \

Limit h a n,I exposure to 1.5 Remr.. / / \ \

/ / \ \

/ / \ \

Date of Survey _______________ / / \ \
____ j \ . . _ . . _

Instrumont Used _ _ _ _ _ _ _ _ _ _ . _ _ _ /_________/ \________!

Gigned _.___.___________________________

Radiattor Safoty Officer

Date ________,_.________________________

.
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Specific Instructions for Autopsy j

* (To be filled out by Radiation Safety Officer)
.

The tollowing procedures should be follcwed if so indicatedt

( ) Wuar safety Glasses.

.( ) Wear plastic (non-absorbant) gown.

( ) Cover floor with bench liner,
,

!

( ) Wear double t h i c k ne m.3 autopsy gloves.

( ) Wear whole body t'i l m badge.

( ) Waar ring badge. '

( ) Remove the _ _ _ _ _ _ _ _ _ _._ _ ,_ _.___ _ _,,,___ _._ _ _ _ a r e a o r tsunue first
beforn proceding further. Identify it as radioactive.

( ) Lnave the _,_,_ __,_,,_,_ _,,__ _ ___,________arca or tissue
untouched untii l a rt t .

( ) Cover t h e _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _, a r e a o r t i n n u e with
shielding nu provided.

( ) Use only long instruuentn - 0" or greater.

( ) Fluids, blood, urino should be removed via clourd system.
Flush with copioun amounts of water.

( ) Gn1a l l si pec i mens need -- need not -- bo handled with special
procautionu.

( ) Wasto containur needn to be provided for cont.arainated upongnu,
gowns, and instrumente.

I-
( ) Organn aro to be kept in utorage f o r _ _ _ _ _ _ _ _ __ _ _ _, d a y s beforo

fination. *

Autopr.y performed by _ , , _ _ _ , , _ _ _ , _ _ _ , , , , . _ . _ _ _ _ _ . _ , , . . , _ , _ , , _ _

potiont nanua
_ _ , _ _ _ _ , , _ _ _ _ _ _ _ . , _ _ _ , , , _ _ , _ _ _ _ , , . , , _ _ _ _ _ _ _ _ _ _ _ _ . ,

Wholn' body or ring badue number _ _ _ _ , _ . _ , , , . _ _ _ . _ _ _ . , _ _ _ , _ , ,

Exposure _ _ _ , _ , _ _ , , _ _ _ _ , . , _ , , , , _ _ , , _ , . _ _ , , , _ , , _ , _ _ , , , , , _ . _ _ , _ . , , _ , ,

S i g n e d _ ,,,_ _ _ _ ___. _ _ _,,. ,_ ,_ ,_ _ ,,,,_ _ __, _ _ _ _ _,
Radiatinn Ha rut y O f ficter

Dato,,,____,_,___,_,...___..,___..,__,,,__.__,,__,

THIS REPORT MUST BC GOVED!

E.M f E R OL N o. ' E 4 9 9
i
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INSTRUCTIONS FOR FOMILY OR HELEASED PATIENT'

-

r Pa.ient ___ ___,_.___,____________... ._,_ _ .__Naniu of t

Nanie of Hospital Addrews ._ _ _. .. _ ._ _. _. _ ._ _ _ . _. . _ T e l . N o . . . _ . _ ._ __._._ ._,._ _________

For further inf erraat ion cont act .__._ _.. _ _ _ __. _ _._ _ _ _ _ _ _ _ _ _. _ _ __ _ _ _._ _ T e l . N o . _ _ .._ _

Please show thin t'o r ni to every physician consulted concerning the patlent
until (dato)

19_ __.was treated on _ __________ _ .__.__,
. _ . . _ . _ _ _ _ . . _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ - - .

( N a rne o t' pattent)
with __,____,__millicurow of ,.________._ __,__ ___in the form of

. _ _ _ _ _ , _ . _ _ . _ .

NO SPECIAL RADInTION SDFETY PRECAUTIONG nRE NECESSARY OFTER ___.__..______ ,.__.
( d .a t o )

UNTIL THOT DOTE:
,

pe r c o nys under 43 yearn of agu should i io t reraai n c l oner than the following
distanent from the patient, for the t ira e period indicotedt

a, to

(date) (dato)
._ e more, for houv%/ week.P a rt,ti n s t b l o distanco foot ,

(nt other time 3 rema t is farther than G foot.)

Note During the .ibove t i mo<. hrinf poriod% o t' clowr cont act (for
o >m ro p l e , while s,haktny hands, or k i % inq tho patlent) co
per wai un a bl e.

SPECinL PREFOUTIGNS:

a) Spouw or the person caring tor pattenta_ _ __,,_. _ , _ _ _ _ . , _ _ _ _ _ _ , . _ _ .__

_ _ _ _ _ _ . . . _ _ . . . _ . _ . _ _ _ _ _ _ _ . . _ _ . . .. __....____ ____ ._.._.. _ _ _ . _ _ . _ _ _ . _ _ . _ . _ _ . . .

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

b) Children er pregnant woment__ ___,. . _ , _ _ _ _ _ _ , _ _ ______ _ _ , . . _ _ _ . . _ . . . _

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

. . . _ . - . _ . . . - . _ _ . . _ _ _ . . . . . . . . _ . . . _ _ _ . . _ _ _ . . . _ . . . . _ _ _ _ _ _ _ . . _ ~ _ . . _ _ _ _ _ _ . . _ . _ . . . _ . . . ,

c) Glcaping a r ranpener.t u s

. - - . , _ _ . . + _ _ _ _ . _ _ _ . . , _ . - . . _ _. . _ . _ _ . . - . . _ - . . . _ . . _ . . . . . - - - . . . _ . ,._. ... _.

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

IF THE PATIENT IS TO DE HO30!inLIZED 00 IF DEATH UiOULD OCCUN, NOflFY 1 H L'
FOLLUUING I ND [V I DUnl. (U ) IMMEDInfELY:

.

.. . _ . . _ . . . . . _. _ .. ._ _ _ . _ _. . ...... .

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

O CdPY OF THIS FGHM GHOULD DE HEPT IN TliC POTICNT'G P LT O H D .
.

h'' ' '' sui __ _
.,
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INFORMATION FOR USE OF 133 XENON

Shenandoah Memorial Hospitali

Shenandoah, Iowa

~

This information is based on that suggested by Reg. Guide 10.8, "A Guide
for Preparation of Applications for Medical Programs."

A. Quantities to be used:

Pat'ent information1. i

a. Number of studies expected per week is five (5).

b. Average activity-per patient is 20 mil 11 curies.

B. Use and Storage Areas:

1. Please see enclosed sketch of Nucicar Medicine Laboratory

2.- Ventilation to areas where 133-Xenon is used is indicated on the
drawing enclosed. The inlet vent normally supplies 275 CFM to the
room. The exhaust is 325 CFM, creating 50 CFM of negative pressure
to this area. 75% of the exhaust is recirculated. The total CFM
of the general system is 20,000.. An exhaust vent located on the
roof has a capacity of 5,000 CFM and is located 45 feet from the
nearest intake vent.

3. All areas where 133-Xenon is used are under negative p'ressure.

C. Procedure for Routine Use:

1. See enclosed instruction manual for procedure.

2. Atomic Development disposal 133-Xenon rebreathing system
Model DX 133-T and Atomic Products Xenon Trap Model 127-313.

3. See enclosed instruction manual for special procedures.

D .- Emergency Procedurest

In case of accidental release of 133-Xenon into the counting room area,
proceed as follows:

1. Procure survey meter, evacuate the area and insure that the access
doors from the hallway to the imaging room are closed. The lower
level survey meter shall be on hand and availabic as part of the
equipment necessary while doing 133-Xenon procedures.

2. Wait 25 minutes, survey area. Room air must have returned to back-
ground levels before room may be entered for routine work,

m
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This 25 minute period is based on room volume and the amount of air
'

being exchanged by the ventilation system.
.

E. Air concentration of 133-Xcaen in Restricted Areas:

1. Maximum amount of activity to be used per week.

a. 100 mil 11 curies / week.

2. Fraction of 1:lJ-Yenon lost during loss and storage.

a. 20%

3. Ventilation rate in area is 275 CFM.

4. For restricted area: Section 20.103 of 10 CFR, Part 20 requires thant

A x f 4. 1 x 10-5 uC1/mi
V

5. Sample Problem: There are 5 patients per week using 20 millicuries
per patient. What ventilation rate is required for compliance with
Section 20.103 of 10 CFR, Part 20:

a. Maximum activity used per week:

3 5A = 20 mci / patient x 5 patient / week x 1 x 10 uCi/ mci = 1 x 10 uC1/wk

b. Assume a loss rate of 20% (f).

c. V=Axf
1 x 10-5 uC1/mi

9= 1 x 10 _uci/ week x 0.20 = 2 x 10 ml/ week
1 x 10-3 uCi/ml

The required ventilation rate ist

2 x 109 ml/ week x 1 CFM
_ - 30 CFM

40 hours /wk 1.7 x 10 ml/hr

Ventilation rate as stated in #3 is 275 CFM

.

gca,no. 7 8 4
'

-

_



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

,

'~

g. 4 r *

p.. 1*i ,
. , ,

. .

.-

: XENON-133 RELEASE .TO UNRESTRICTED AREAS

' 3A = 5 pts /wk x'20 mci /pt'x 10 'uci/ mci x 52 wks/yr x .20 maximum Xe-133 loss-
6A = 1.04 x 10 uCi/ year

V =-5,000 CFM x 1.49 x 1010 ,_ ,1jy,
ft / min.3

V = 7.45 x 1013 ,3fy,

6CL= 1.04 x 10 uci/yr
7.45 x 10" al/yr

C =.1.40 x 10' uC1/mi
;

Section 20.106 of 10 CFR, Part 20 requires that:

.C = A_ f 3 x 10-7'uCi/mi
V

,

RECIRCULATED XENON-133

-A'= 5 pts /wk x 20 mC1/pt x 103 uct/ mci x 52 wks/yr x .20 maximum Xe-133 loss
' 6A = 1.04 x 10 uCi/ year

V = 20,000 CFM x 1.49 x 10

I4-V = 2.98 x 10 ml/yr
6

C = 1.04 x 10 ,uct/yr

2.98 x 10'' ml/yr

~9C = 3.49 x 10 uCi/mi

r

.

L
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F., Methods of 133-Xenon Disposal
'

1. Absorption onto Charcoal frap

a. This unit will be vented into the counting room area and it is
not anticipated that leakage of the entire system will exceed
20%. If breakdown of the trap occurs, it will be treated as an

emergency procedure and the emergency procedure D will be imple-
mented.

b. The charcoal trap will be checkgd monthly to insure that the unit
is not leaking. A Victoreeli% survey meter will be used. A
radiation level will be determined at the intake port to the
charcoal trap. A reading at the exhaust port of the trap will
then be taken. If the exhaust rate exceeds 20% of the intake
rate, it will be assumed that the trap is less then 80% efficient
and it will be repinced. The readings at the intake and exhaust
port will be taken during the washout phase of the ventilation
study.

c. Saturated filters will be handled and replaced in the hot lab
area (of the base hospital), using manufacturer's suggested
methods for removing charcoal filters. The procedure will be
carried out at 1 cast 16 feet from access to a restricted area.
Ample Icad shiciding (2" bricks) is supplied for storage of these
charcoal filters for decay.

The individual removing the filter from its shield will use lead
gloves and wear a lead apron containing 0.5 mm Pb. The filters
will be placed in a plastic bag which will be sealed and placed
in the 2" thick lead safe provided until they decay to background
levels. The filters will then be monitored and disposed of in
the normal trash. Film badges and ring badges will be worn at
all times when doing this procedure,

ggg[qkilo. 7 8 4 9 5

_
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3. FOR PRIVATE PRACTICE APPLICANTS ONLY
s. MOFITAL AGREE 68eG TO ACCEPT P ATIENTS CONTA4N4NG RAOe0ACTivt M Aft Ri AL

h ATTACH A COPY OF THE AomeEMENT LATTERN Aest op MosetTAL
SIGNGO BY THE HOSPtTAL ADMINISTRATOR.

""*""# " * " e. WHEN REQuGSTING THER APY PROCEOURSS,
ATTACH A COPY OF M ADIATION SAPETV PRECAU.

CITY STATE ZipCoce TIONS TO DE TAKEN ANO LIST AV AILAOLE
R ADI ATION DETSCTION INSTRUMENTS.

3. CERTIFICATE.

(This Isent muet be continArend W analiters t)

The ecollenat and say eMimal onesutlag this eart6fleste en hoheef of the ese46emat named in item to eartify that this espelection le Presored in
esa%rmety eth Title 10. Code of P ederei Reguietoene, Port 30, sad that set intermeteen sente6aed hereia,includ6ng any suse6ements etteshed
hereto,is true end corvoet to one test of owe knouv6 edge end be64ef.
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