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INSTRUCT |0NS - Comente stans r enrough 2s or thss a m matosiavoincat.on or sa woi.e at,on ror renene o a ooconu use suppiamenta sheetsr r'

mhere nosessory Item 26 must be completed on att noplocarnons and sqwd Peram one iocy Submot orogono! and one copy of entar
aeotecar on to - Dores toe Offoce of Nuclear Mater,ats Sa*ety and Safeguards U S Morar Regulatory Commossoon. nashorgron. O C
20555 Upon appro.at o* thus apolocarnon, the apolocent wellreceove a Matersals laense An 19RC Marenats L gense es ossued m accord-

ect to Fot!* 10.ance enth the general requorements contanned m Title 90. Code of federal Regulatrons ** art 30. and the L acensee os subs
TheCode of froers! Requistoons Parts 19. 20 and 35 and the orcense tre provosson of Totor 10. Code of f ederal Regular ons Part I70

hense ter category should be stated na Irem 26 and the approproate fee enc osedo

1.tx STREET ADDRESS (ES) AT WHICH R ADIOACTIVE MATEnikI.a. NAME AND M AILING ADDRE SS OF APPLICANT (institution,
firm. clonic. physic,an. etcJ INC LUDE ZIP CODE WILL BE USED lit datkrent from 1. Al INCLUDE Zt? CODE

St. Mary'S Hospital Same
111 East Spring Street
StreatOr, Illinois 61364

TE LEPHONE NO.: ARE A CODEt 815 > 671 - 2311

2. PERSON TO CONTACT REGARDING THIS APPLICATION 3. THIS IS AN APPLICATION FOR - (Check approonste stem)

a O NEW LICENSE
Mr. Robert GubbelS u O AYENDVENT TO LICENSE NO.

RENewn m uCENSE NO. d@Mc.
TE LEPHONE NC.: ARE A CODE t 815 i _623 - 2311

4. INDIVIDUAL USERS (Name enderiduals who well use or directly 5.RADI ATION SAF ETY OFFICER (RSO)IName of person des,gnsosd

supervose use of redooactice matenat. Complete Supplements A and B as rat arion sa*erv o tner 19 other than ondsvoduat us", comotete resa.r

for each and>rodual.) one o9 traoning and esperrent e as m Supo***nt A I

See Attachment NO. 4 Theodore W. WagenkneCht, M.D.

6.a. RADIOACTIVE MATERIAL FOR MEDICAL USE
M AXIM UM MARK MAXIMUM'

ITEMS POSSESSIONv ITEMS POSSESSION ADDITION AL ITEMS: DESIRED LtusysRAD 60 ACTIVE MATE RI AL DESIRED LtMITS
LISTED iN: .x- tin mo!!<curres) "X" (In millicuroes)

IODINE.131 AS IODIDE FOR TRE ATMENT
10 CFR 31.11 FOR IN VITRO STUDIES X 5 OF HYPERTHYROIDISM

10 CFR 35.100. SCHEDU LE A, GROUP i AS NEEDED PHOSPHORUS 32 AS SOLUBLE PHOSPH ATE
X FOR TRE ATMENT OF POLYCYTHEMI A

VER A.LEUKEMI A AND BONE METASTASES
10 CFR 35.100. SCHEDULE A, GROUP 11 AS NEE DE D PHOSPHORUS 32 AS COLLOID AL CHROMIC

PHOSPH ATE FOR INTRACAVITARY TRE AT.
MENT OF MALIGN ANT EFFUSIONS.10 CF R 35.100 SCHE DU LE A, GR OUP lli

X 2000 GOLO.198 AS COLLOID FOR INTRA.
CAVITARY TRE ATMENT OF MALIGNANT

10 CF R 35.100. SCHEDULE A. GR OUP IV AS NEEDED E F F USIONS.

IODINE.131 AS lODIDE FOR TRE ATMENT
AS NEEDED OF THYROID CARCINOMA10 CFR 35.100 SCHEDULE A, GROUP V y

XENON-133 AS GASOR G ASIN SALINE FOR
BLOOD FLOW STUDIES AND PULMONARY X 200 a10 CFR 35.100. SCHEDULE A. GROUP V3 X, 500 FUNCTION STUDIES

6.b. R ADIOACTIVE MATERI AL FOR USES NOT LISTED IN ITEM 6.a. Isca<edscunes up to JmC,usedfor
colsbration and reference standards are authorured underSection 35.14fdl, to CFR Part 35, and NEED NO r BE LISrEO.)
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INFORMATION REQUIRED FOR ITEMS 7 THROUGH 23

For items 7 through 23. check 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. Ifm
you indicate that an appendix to the medical licensing guide will be followed, do not submit the pages, but specify the rev' iona

number and date of the referenced guide: Regulatory Guide 10.8 , Rev. Date:'

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

X Names and Specialties Attached; and

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

X Equivalent Duties Attached 18. EMERGENCY PROCEDURES (Check One)

8. TRAINING AND EXPERIENCE See Attachment #4 Appendix H Procedures Followed;or

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

and

Supplement A Attached for RSO. 17. AREA SURVEY PROCEDURES (Check Onel
;

9. INSTRUMENTATION (Check One) Appendix 1 Procedures Followed;or

Appendix C Form Attached;or X Equivalrnt Procedures Attached

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

(3
V 10. CALIBRATION OF INSTRUMENTS Appendix J Form Attached;or

Appendix D Procedures Followed for Survey X Equivalent information Attached
Instruments; or

(Check One)
" ' ^ "^

X Equivalent Procedures Attached;and 19' (Check One)
Appendix D PrScedures Followed for Dose
Calibrator; oc. Appendix K Procedures Followed;or

X Equivalent Procedures Attached X Equivalent Procedures Attached

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

X Description and Diagram Attached X Detailed information Attached;and

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

Description of Tralning Attached X Equivalent Procedures Attachedy
PROCEDURES FOR ORDERING AND RECEIVING PROCEDURES AND PRECAUTIONS FOR USE OF
RADIOACTIVE MATERIAL 21' RADIOACTIVE GASES (e.g. Xenon - 133) i

X Detailed information Attached i
X Detailed Information Attached

" ^ ^ "
PROCEDURES FOR SAFELY OTENING PACKAGES

22. RADIOACTIVE MATERIAL IN ANIMALS
14. CONTAINING RADIOACTIVE MATERIALS

(Check Onel Detailed Information Attached
A

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

y Equivalent Procedures Attached Detailed Information Attached

FORY NRC.313M
(8 78) P908 2
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24. PE RSONNEt. MONITORING DEVICES

SUPPLIE R EXCHANCE FREQUENCY*

(Check appropriare bon)

Fitu R.S. Landauer Jr. & Co. Monthlyy
c. WHOLE

T'DBODY

OTHE R ISoccotvI

FILM

''
X R. S. Landauer Jr. & Co. Monthly

O TH E R (Sp*co 9 91

FILu

c. WRIST TLO

OTHE R (Specoty)

d. OTHER (Specify/

25. FOR PRIVATE PRACTICE APPLICANTS ONLY
e. HOSPIT AL AGHEE 6NG TO ACCEPT P ATIEN TS CONT AINING H ADIOACTIVE M ATE HI AL

N AME OF HOSPIT AL h ATT ACH A COPY OF THE AGRE EMENT LE TTE R
SIGNED BY THE HOSPITAL ADMINISTRATOR.

c. WHEN REQUESTING THERAPY PROCEDURES,
ATT ACH A COPY OF R ADI ATION SAFETY PREC AU-

ci T y STATE zip CODE TIONS TO BE T AKEN AND LIST AV All ABLE
R ADt ATION OE TECTION INSTRUMENTS.

2G. CERTIFICATE
(This stem must te completedby applicant)

The aoolicant and any ott.cial esecuting th.s certif.cate on behalf of the app'icant named in item ta certif y that this application is prepared in
conto mity eith Titte 10 Code of F ederal Acq.atat.ons, Parts 30 and 35. and that ais informatioa coratained herein, including any supplements
attacned hereto is true and correct to the use of our knoniedge and behef.

-

b AFPLICAN T OR CE RTIF YlNG OF FICI AL (Srpnatu4)

a LICENSE FEE HE OuiHE D ~

.

ISee Soct ors 170 31. IO CFR 110) s ,, s ayg l rype of Print)

'

LICENSE ME'CATE GOfh' ')' k['.d]M / V-

*
- 11) '

' fv </ Administrator
c OATE

(2i LICENSE FEE ENCI.OSE O 5380.00 Entrol No..-_7 7 4 7R september 30,1984
6 O RM NRC-313M (8 786
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RADIATION SAFETY COMMITTEE-

r~ '' 7(a) RESPONSIBILITY:

The Committee is responsible for -

1. Ensuring that all individuals who work with or in the
vicinity of radioactive material have sufficient train-
ing and experience in accordance with NRC regulations
and conditions of the license.

2. Ensuring that all use of radioactive material is con-
ducted in a safe manner and in accordance with NRC
regulations and the conditions of the license.

DUTIES:

The Committee shall -

1. Be familiar with all pertinent NRC regulations, the
terms of the license, the information submitted in
support of the request for the license and its
amendments.

2. Review the training and experience of any individual
]"G who uses readioactive material (including physicians,

technologists, physicians, and pharmacists) and'

,,_s
determine that the qualifications are sufficient to
enable them to perform their duties safely and in
accordance with NRC regulations and the conditions
of the license.

3. Establish a program to ensure that all individuals
whose duties may require them to work in the vicinity
of radioactive material (e.g., nursing, security and
housekeeping personnel) are properly instructed as
required by Section 19.12 or 10 CFR Part 19.

4. Review and approve all requests for use of radio-
active material within the institution.

5. Prescribe special conditions that will be required
during a proposed use of radioactive material such as
requirements for bioassays, physical examinations of
users and special monitoring procedures.

6. Review the entire radiation safety program at least
annually to determine that all activities are being
conducted safely and in accordance with NRC

0 / ITEM 7(a)
[9/84]~~

1



.

N

,~ ..

J ) regulations and the conditions of the license.
's' ' The reveiw shall include an examination of all records,

reports from the Radiation Safety Officer, results
of NRC inspection, written safety procedures and
management control systems.

7. Recommend remedial action to correct any deficiencies
identified in the radiation safety program.

8. Maintain written records of all Committee meetings,
actions, recommendations and decisicas.

9. Ensure that the Byproduct Material License is amended,
when necessary, prior to any changes in facilities,
equipment, policies, procedures and personnel.

10. Review dosimetry reports with reference to the ALARA
Program.

RADIATION SAFETY OFFICER -

Among the specific responsibilities of the Radiation
Safety Officer, or his deputy, are the following:

(1) To assure that the institution is in compliance
, ,3

' ( ) with all pertinent Federal, State and Local
' . y, Regulations.

(2) To establish and supervise operating procedures
and to review them periodically to assure their
conformity with the recommendations.

(3) To instruct personnel in proper radiation
protection practices.

( 4) To conduct, or have conducted, radiation surveys
and source leak tests where indicated and to keep
records of such surveys and tests, including
summaries of corrective measures recommended
and/or instituted.

(5) To assure that personnel monitoring devices are
used where indicated and that records are kept
of the results of such monitoring.

(6) To investigate each known or suspected case of
excessive or abnormal exposure to determine the
cause and to take steps to prevent its recurrence.

The Radiation Safety Officer or his deputy will be
available at the hospital during working hours and by[['l phone for all emergency situations after normales-/
working hours.'

-

ITEM 7(a)&(b) [9/84]
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7(b) MEETING., FREQUENCY

i

The Radiation Safety Committee shall meet as often as
necessary to' conduct its. business, but not less than
once in every calendar quarter.

r0

ITEM 7(b)
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RADIATION SAFETY COMMITTEE

W.E. Erkonen, bl.D. Physician licensed to use radioactive materials

T.W. Wagenknecht, bl.D. Radiation Safety Officer

Jim Lansford Administrator or Representative

Linda Perry Director of Nursing or Representative

Scott Graham Chief Technologist, Nuclear Medicine

Robert Gubbels Radiology Manager

7--

V
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. INSTRUMENTATION

I i
L .J

1. SURVEY METER

A. Manufacturer: Victorcen

B. Model Number: 498

C. Number of Instruments Available: one

D. Minimum Range: 0 - 1.0 mR/hr

E. Maximum Range: 0 - 1000 mR/hr

2. DOSE CALIBRATOR

A. Manufacturer: Capintec

B. Model Number: CRC-30

C. Number of Instruments Available: one

3. DIAGNOSTIC INSTRUMENTS

,e' A. Type cf Instrument: Scintillation Camera
O, B. Manufacturer: Searle

C. Model Number: Li'OV

4. OTHER INSTRUMENTS

Automatic Multiple Sample Scintillation Well Counter

Manufacturer: Tracor Analytic

Model No.: 11902

ITEM #9'

,r-
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CALillitATION OF INSTRUMENTS
Methods, Frequency, Standards

(~l )
:

SURVEY INSTRUMENTS:
V,

Calibration and repair of survey instruments will be done annually by IIcalth Physics
Associates, Ltd.,3304 Commercial Avenue, Northbrook, Illinois 60062.

The procedure used to calibrate survey meters is on file with the Nuclear Regulatory
Commission, under IIcalth Physics Associates Ltd.'s license No. 12-09160-01. When a
survey meter is sent for repair or calibration, a " loaner" survey meter will be supplied
by IIcalth Physics Associates, Ltd.

Cs-137 reference standard will be used to check the constancy of the GM survey meter
prior to use. If a reading with the same geometry is not within 120% of the reading
measured after calibration, the instrument will be recalibrated.

DOSE CALIDRATOR:,

The following checks will be performed on the dose calibrator:

A. Constancy - Daily
D. Linearity - Quarterly
C. Accuracy - Annually
D. Geometrical Variation - At installation and after chamber replacement

A. Constancy

A Cs-137 standard, consisting approximately 200 pCi of activity will be assayed'

~ in the dose calibrator daily in the Cs-137 setting on the instrument. The standard
used will be traceable to the National Bureau of Standards. The dose calibrator
initial assay of the standard should not differ by more than iS% from the anticipatedi

range of activity of the standard.

The Cs-137 source will be assayed daily in other radionuclide settings routinely
used in the department. The assay of the sources will not vary by more than *S%
from week to week. Once a week, the Cs-137 source will be assayed in other
radionuclide settings occasionally used in the department and the readings should
not vary by more than iS% from week to week.

D. Linearity will be performed using one of the following two metho&

1] The linearity of the instrument will be established quarterly. The procedure
employed will be such that it will cover the entire range of activity that
the department may use. The maximum quantity of radioactivity that

;

we may have on hand in a single container would be clution from Mo99/Tc99m!

generator (Tc99m pertechnetate).

Knowing the volume in the vial, the concentration of the activity can be
calculated. One milliliter of cluent is drawn precisely into a syringe and
it is assayed in the dose calibrator. The reading should be within *5% to
be acceptable.

| Further linearity will be determined as follows: The same syringe is then
b further assayed at approximately 6 hours, 24 hours, 30 hours and 48 hours

after the activity was drawn into the syringe. For acceptable linearity.
, all the assay resulta must be within 15% of the calculated values.
|

ITEM 10 -continued-
(9/84}
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V 2] We may use the "Calicheck Kit" from Calcorp, Inc., P.O. Box 25589,
Cleveland, Ohio 44125-0589. A copy of the brochure is attached. The
initial linearity of the dose calibrator will be confirmed using the decay
method as indicated above. The "Calicheck Kit" will be used according
to the instructions from the supplier of the kit.

C. Accuracy

The accuracy of the dose calibrator at various energy levels will be confirmed
at installation, after repairs, and once a year thereafter, using three reference
standards whose activity is traccable to the National Bureau of Standards. These
standards are obtained from New England Nuclear.

CATALOG APPROXIMATE
RADIONUCLIDE No. ACTIVITY SOURCE TYPE

Ce *J N ES-356 200 pCi Vial E
'Ja-133 NES-358 250 pCi Vial E
Co-57 N ES-206 5.0 mci Vial E

Each standard will be assayed in the appropriate settings three times and the
average of the three settings will be calculated. After subtracting the room
backgrounds, the average source assay should be within *S% of the anticipated
range of activity of each source. The sources are possessed by IML Imaging Inc.,

ps for the specific purpose of annual calibration of the dose calibrator. The sources
will not be stored on site at the hospital.

D. Geometrical Variation - At Installation and After Chamber Replacement

As explained in paragraph "B" above, the geometrical independence between the
vial and the syringe is first established. The activity in the syringe is then further
diluted 0.5 ml at a time, mixed properly, and the syringe assayed after every step.
In this manner, a series of readings of the same activity in different volumes are
obtained. If the assay result in any volume is above *2% of the mean value, a
corrective value will be determined.

Similarily, a 20 mci activity in a vial is assayed in different volumes and correction
factors computed when necessary,

if a dose calibrator does not meet your specifications in sub-items A-D above,
replacement dose calibrator will be obtained while the instrument is shipped for
repairs.

Patient Doses

All patient doses will be assayed prior to administration to ensure that they are
within *10% of the prescribed dose.

(') ITEM 10

/ [9/84)

i

-. . - ~ _ 4- t #



_. __ ___

..
,

'

unique arrangement of seven color-a
w- coded lead-wrapped tubes, wor k / record

keeping sheets, instructions for use 1.ow Price
Iincluding specific CorIOClion f actors, and

a hcense amendment form (if needed ) A Cahcheck dose cahbrator activity
Now meet governmental ''ne "tv test k'iis just s32s 00 snipp.noyou, cancnecg y,t is compteieiy 'ncluded.regS in 4 minutes reusable for an indefinite period at

time There is nothing to wear out or Just complete and return the card with ;

...nst daysg use up. it damage snouie cause a tuee your eneck or caii(21e> 6e3.i7 73. :.

to malf unction, individual !

@ Fast ~^ . -

*replacements are available. ;

? N
,

..

'

'

t .= .- s
,

+ t3 3-
-

'i (.d"7,..
- ,

W' c. *iNow with the newly developed "
Cahcheck'* dose cahbrator activity Safe .

knearity test kitt,you can meet N R C Your use of a Calicheck kit ehminates
' ' '

''

-

Regulatory Guide 10 8, appendix D - the need to fractionate eluants or
"

Section 2E or your state's equivalent decay the elution for several days 3 '4 .

'requiremert in just 4 minutes - not while periodically collecting data to [1 ;

|days? You can complete the test in one determine knearity. Time of potential y- '
short sitting and check for lineanty vir- exposure to radiation is drastically
tually at a glanco Plus you ehminate the reduced, thereby maintaining -

' " * * ~ " ' '

.

frustration of having to start the test all exposures ALARA. 2
over simply because you forgot to take ,J -

': * 'AMa reading on time. t (Patent r>ending) ' ~-

#' , Department c... , ,o,m ,..ou.c.,,,,,,.c.,.oc,ei.. ivo...o i.43.,,npie .. i 2. 3 e s. s i e

Accurate ,o..o,........,,,n.,

O Costs' aa "maca ~~o' ~ "+ou.**
,oo.n.w.3,o g, ,,, ..,, , # ,,,, coo,,,,,o ,an .Bild i

Reliable When you test with a Calicheck kit, o*a 'un .ao vou c.n we in. o+9 et i.ae.<4, v<to. ',

''*9'*""both the source activity and dose
The new Calicheck kit is designed to caWator can M reWmd to ache ~,yattenuate radiation by known values - service in just minutes. This savings ,accurate using a high yield generator alone can pay for a Cahcheck kit in -

eluant or a unit dose ~ -

just three to four knearity tests. A
A Calicheck kit provides for seven suc- Cahcheck kit lets you return to active
cessive measurements simulating the service tool
decay of samTc at approximately 0,6. \
1 2 ,31,41 and 51 hours from the -

g
Patient

Complete -JCare
A Cahcheck kit is so f ast, efficient and /

D' Yet
M Reusable syt use. you may wish to check

,

dose cahbrator knearity more f re-
Your Calicheck kit comes to you com- quently Lets you spot trouble betore it'

pote with its own storage container, a becomes serious.
+',U' e v Wdu e N 1 n vegn Nea Mt< ,,*e m AW PA im of ' e' As presenten a m . ? ' ,, >

n--__--

CALCORP, INC.
P.O. Box 25589
Cleveland, Ohio 44125-0589

Phone No. (216) 663-1773

K.
'Q- [9/84)
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DOSE CALIBRATOR CHECKS

IIOSPITAL
'

DOSE CALIBRATOR MAKE & MODES #,

CALIBRATOR SOURCE ACTIVITY DATE S/N
-- -,

DATE Cs-137 Tc-99m Mo99 I-131 I_-123 Ga-67 Xe-133 T1-201

.

-m

MM

" P

h

. W

. . - - - _ _ - .
-

N -

m..

__g

_. .

6-

, g4e p e ,, Wr 6 * * " " " * ~ ~ ' * --

O

("

[9/84]
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FACILITIES AND EQUIPMENT

-

- Attached are diagrams of our Nuclear Medicine Department
, .

and Radioactive Materials Storage Areas.

,

. All areas'in the Nuclear Medicine Department and all storage

. areas are lockable. . Shielding of all radioactive materials .

storage areas will be adequately thick enough to reduce

exposures to 2 mR/hr or less.

,

10
.

O

ITEM 11 [9/841
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PERSONNEL TRAINING PROGRAM

*

.Q .

;'f~ In accordance with State Regulations, instructions to workers will be carried out in the
following manner:

' l. AD individuals working in or frequenting any portion of a restricted area shall be kept
informed of the storage,' transfer or use of radioactive materials or of radiation in such

portions of the restricted area.

2. All individuals working in or frequenting any portion of a restricted area shall be instructed
in the health protection problems associated with exposure to such radioactive materials,
in precautions or procedures to minimize exposure, and in the proceses and functions
of protective devises rmployed.

3. All individuals working in or frequenting any portion of a restricted area shall be' instructed
in, and instructed to observe, to the extent within the worker's control, the applicable
provisions of the Commission to radiation or radioactive materials occuring in such areas.

4. All individuals working in or frequenting any portion of a restricted area shall be instructed
of their responsibility to report promptly to the licensee, any conditions which may lead
to or cause a violation of Commission Regulations and Licensee of unnecessary exposure
to radiation or to radioactive material.

5. All individuals working in or frequenting any portion of a restricted area shall be instructed
in the appropriate response to warnings made in the event of any unusual occurence or
malfunction that may involve exposure to radiation or radioactive material.

(T"'hV The Nuclear Medicine Technologist will be classified as occupational employe~es. These
individuals perform their duties from the radiation safety viewpoint under the direction
of the physician at the hospital named on the license application.

Every effort will be made to find technologists educated in Nuclear Medicine Technology
in an institution approved by the American Medical Association. Such employees will be
certified or eligible for certification in Nuclear Medicine Technology and for licensure by
IDNS. Orientation of radiation safety and techniques of such personnel, for one or two days
by the Radiation Safety Officer, will be considered sufficient.

All Nuclear Medicine Technologists will be instructed before assuming duties and annually
thereafter by the Radiation Safety Officer or the Chief Technologist in the following areas:

(a) New procedures and radiopharmaceuticals in Nuclear Medicine

(b) Radiation Safety Techniques

(c) NRC and State Rules and Regulations for the use of radioactive materials.

(d) Location of regulations, license, license applications, regulatory notices and dosimetry
and bloassay reports. All of these documents and reports are available for employee
inspection upon request to the R.S.O.

With regard to non-occupational personnel at hospitals and their contact with the Nuclear
Medicine Department, the Staff Technologist will be instructed to restrict access to the
department to those people having business there.

NON-OCCUPATIONAL PERSONNEL WHEN REQUIRED TO ASSIST THE TECHNOLOGIST
-

WITH A PATIENT, WILL NEVER BE ALLOWED TO HANDLE ANY RADIOACTIVE MATERIAL.

continued
ITEM 12 [9/84}
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L Any person-requested to assist with.a patient will do so under the direction of the Nuclear -
Medicine Technologist who will ensure that the exposure to.these persons is held to a minimum
(through . time, distance and shielding) during the performance of the Nuclear Medicine
procedure.

A short " orientation"_ program will be conducted annually for the non-occupational personnel
such as security, clerical, housekeeping, etc., who may be involved in -Nuclear Medicine

~ Department functions where radioactive materials are stored or used. The orientation will
include:

(a) Tour of the Department to indicate the radioactive material storage space (s), location
of the 10 CFR Parts 19,20,30,31 and 35, location of the survey meter, etc.

_(b) - Concepts of radia' tion safety - distance, time, shielding.

(c) Names and phone numbers of person (s) to contact in case of a radiation emergency.
~

If _ a new, ron-occupational employee is involved in Nuclear Medicine Department
functions, the employee will be given a short orientation program before the employee -
begins dutter in the Nuclear Medicine Department.

~

-/7m (d) The radioactive material, if used (injected) in our Cardiac Stress Lab for T1-101 stress
A studies, the access to the stress unit will be limited to the physician, the stress lab

technologist (s) and the patient during the use of T1-201. The stress lab technologists
will be given a copy of " Emergency Procedures for Minor Spills" for posting in the stress
unit room.

.-

.g
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PROCEDURES FOR ORDERING AND RECEIPT OF RADIOACTIVE MATERIAL,,s

ORDERING;

Radiopharmaceuticals will be ordered.from suppliers
licensed by the NRC or State according to 10 CFR 32
or Agreement State Regulations. Ordering will be
initiated by the Nuclear Medicine Technologist who
will ensure the inventory is adequate for planned
and anticipated procedures, but not in excess of
possession limits where applicable.

' RECEIVING

Instructions will be issued to the carrier deliver-
ing radiopharmaceuticals to effect-delivery directly

.

to the Nuclear Medicine Department. Radiopharma-
ceutical packages are not to be left unattended in
the unrestricted areas.

In the event that the radiopharmaceuticals. arrive
during off duty hours, the security staff member on

'' (( ) duty will escort the carrier to the Nuclear Medicine
.

section, unlock-the door, direct the carrier to place
d the shipment on the designated counter and resecure

'the area against unauthorized removal of the shipment.

h_
If the radioactive package appears damaged or damp,
the carrier will be requested to remain _on the
premises until the Radiation Safety Officer can~

*,.
'

- determine that neither he nor the delivery vehicle is- s

.
contaminated. -
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', Policy No: 40 -8466c
'

Subject: After hour m terials. ,

. Effective: 7/16/80
[ ~

;
' Revised: 8/20/828

- Reviewed: 9/10/84

}a. $ dary'd O fErfadp ;t fv.; .

f Obeake, .R 6/365,

'CMP - August 20, :%2

TO: DEPAR'INENT HEADS OF:

(a) Security .

(b) Purchasing
(c) Receiving

(d) Switchboard
(e) Emergency Room
(f) Radiology
(g) Nuclear Medicine

FROM: Terence Schuessler, Administrator

SUBJECT: RECEIPT OF PACKAGES CONTAINING RADI0 ACTIVE MATERIALS BEARING
WHITE I, YELLOW II, OR III HAZARDOUS MATERIALS.

1. - During hours in which the Nuclear Medicine Department is open, all
couriers or common carriers requesting assistance in delivering
packages containing radioactive materials are to be directed to the

n Nuclear Medicine Department. Personnel, excepting those in the
(] Nuclear Medicine Department, are not to accept the package

personally.

2. If couriers or common carriers attempt delivery of packages containing
~ radioactive materials when the Nuclear Medicine Department is closed

the Security Office is to be contacted.

The Security Guard will inspect the package and sign for it. If
~

it is wet or appears damaged, he is to immediately contact the
hospital Radiation Safety Officer. The carrier is to remain at
the hospital until it can be determined that neither he nor the
delivery vehicle is contaminated.'

3. If the package is not damaged or wet, the Security Guard will take
it to the Hot Lab, unlock the door, place it inside the Hot Lab, close
and lock the door.

4. If the package has Radioactive Yellow Label II or III, the package
will be transported on a wheelchair so maximum possible distance can
be maintained during transportation. (Radiation levels decrease with
increase in distance.)

|.

RADIATION SAFETY OFFICER IS
.

eta jo 'eA f,.

/ T.'W. Wage _ neclit ' M.'D./
; r an no e < us
'%;$'

% $ /3
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~ PROCEDURE FOR SAFELY OPENING PACK AGES
.

, . . v
CONTAINING RADIOACTIVE MATERIAL

. ear gloves during package inspection and opening to1.. W
prevent-contamination..

2.- Inspedt and open'all packages IMMEDIATELY upon receipt.
'

Should. package arrive when the Nuclear * Medicine Depart-
' ment is-closed, this procedure will receive, top
; priority as soon'as the Nuclear Medicine personnel
returns.- If visualiinspection shows.any signs'of
damage-(if wet:or' crushed, etc.) stop procedure and
notify the Radiation Safety Officer. .

.

,

3.. 'All-radioactive' packages will be surveyed at surface
and at:three feet to verify that'the radiation levels
.on|the surface of the' package'are not in~ excess of
200 millirems per hour, or at three feet from the
external: surface.of-the package in excess of 10 milli-
rems per' hour. Ifithe levels'are in excess-of the
:ones indicated above, the NRC Region III :will be ;

notified by. telephone. . ,

[p'h . 4. Open package,Jremove packing slip and verify that the
.

.

.
.

.

contents. agree in name and quar.tity with the packing -

'

slip., CLEck also=that shipment,does not exceed
possession limits.

5.. If a2 wipe test!of the package is required to be done as
specified in 10 CFR 20.205, the wipe will be performed
and analyzed:as instructed in " Wipe Test Procedure"

' "'
which follows.

6. Check for possible breakage of seals or container's .

losscof liquid or' change in color of absorbing material.
Wipe. test.the-final source container to rule out.contam-
=ination.% (For wipe test procedure, refer to next.page.)

Place the radioactive source in its shield and store in17.-
the Isotope Storage Area. ,

' Monitor the shipment packing material fo'r contamination
8. _

after removal of the sources. Deface labe'ls and discard.>

Record type of activity, quantity present, date of receipt-9. :andlinvoice number on the radiopharmaceutical inventory
form (attached).

ITEM #14~
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10. If material'was packaged in dry ice, refrigerate
immediately.

11. If excessive radiation levels, contamination, leakage or
shortages are observed, notify the final delivering
carrier and by telephone and telegraph contact the
Regional Office of the Nuclear Regulatory Commission.
Also notify the Radiation Safety Officer of any damage
or leakage resulting in contamination.

. WIPE TEST PROCEDURE

1. To be performed on all shipments, SPECIFIED IN PART
10 CFR 20.205, and on final containers of all

,

radioactive sources.

2. To be performed as soon as practicable after receipt.
If received during normal working hours, wipe test must
be performed within three ( 3) hours; if received at some
other time, within eighteen (18) hours after receipt.

3. Procedure:

a) Wipe the surface of the container over its
entirety with an alcohol swab.

b) Check the wipe using a low level GM survey
meter probe with window open. The wipe should be
placed in a small plastic or paper cup and the base 1of
.the cup should then be centered on the open window of
the probe and held in place, in contact with the probe, i

for approximately 10 to 15 seconds. Record the reading
in mR/hr.

If the radiation level is higher than the natural
' background levels in an unrestricted area, a
scintillation camera detector without collimator
will be used to-determine the level of contamin-
ation.

ITEM 14
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RADI0 PHARMACEUTICAL INVENT 0RY
DATE RECEIVED / / RADIATION LEVELS (mR/hr): SURFACE 3 FT EMPTY INITIALS

WIPE: mR/hr

PLACE LABEL PLACE LABEL PLACE LAPEL

HERE HERE HERE

:

ACT. ADM mci TIME ACT. ADM. mci TIME ACT. ADM. mci TIME
INITIALS INITIALSINITIALS

PLACE LABEL PLACE LAPEL PLACE LABEL

HERE IIERE HERE

,

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

ACT. ADM. mCiTIME_ ACT. ADM. mci TIME ACT. ADM. mci TIME
e INITIALS INITIALS INITIALS

j All used syrinces, needles. & unused doses above, returned to sunnlier. DATF TNTTTAl% [9/84]
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USE OF Mo99/Tc99m GENERATOR
'l

n%.)
The Mo99/Tc99m generator will be eluted according to the
instructions described in the package insert from the radio-
pharmaceutical company. This will provide an eluent of
pharmaceutical quality.

99mTc and 99Mo assay of the eluted material from the generator
will be performed after each elution according to the
instructions described in the package insert from the radio-
pharmaceutical company. The assay, along with the assay of
compounds synthesized from technetium cluates, will be
accomplished through the use of a dose calibrator device.
When the dose calibrator is sent away for repairs, a " loaner"
will be obtained.

The purity of the cluted material will be determined by the
above assay. The eluted sources containing more than 1.0 uCi
of 99Mo per millicurie of 99mTc or final patient dose contain-
ing more than 5.0 uCi of 99Mo, will not be used directly or in
compounding.

Compounds formulated using kits and technetium from the above
generator will be prepared by following the kit manufacturer's
directions, exactly as outlined in the package insert. No

f ')N
alterations or substitutions will be permitted. In this way a

\_ product or pharmaceutical quality will be insured. Syringe
shields and lead containers for vials will be used during
formulation of these compounds.

All patient doses will be assayed with a dose calibrator to
assure that the dose is within 110% of the prescribed dose.

.

i
i

!
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GENERAL RULES AND, SAFE USE OF RADIOACTIVE MATERIALj-

l. Wear laboratory coat or other protective clothing at all',

times.in areas where' radioactive materials are used.

2. Wear disposable gloves while handling radioactive materials.

3. Monitor hands and clothing if contamination is suspected
after handling radioactivity.

4. Always use syringe shields for routine preparation of patient-
doses and administration to patients, except in circum-
stances such as pediatric cases when their use would com-
promise the patient's well-being. In these exceptional
cases, use other protective methods such as remote delivery
of the dose (e.g. through use of a butterfly valve).

5. Do not eat, drink, smoke or apply cosmetics in any area
where radioactive material is stored or used.
Do not store food, drink or personal effects with radio-
active material.

6. Assay each patient dose in the dose calibrator prior to
administration. Do not use any doses that differ from the
prescribed dose by more than lot.

. ,Q
' 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 areas where radioactive materials are i

used or stored. These devices should be worn at chest or
waist level. Personnel monitoring devices, when not being
worn to monitor occupational exposures, should be stored in
a designated, low background area.

. ear TLD finger badges during elution of generator and8. W
preparation assay and injection of radiopharmaceuticals.

9. Dispose of radioactive waste only in specially designated
and properly sheilded receptacles.

10. Never pipette by mouth.

11. Survey generator, kit preparation, and injection areas for
contamination at the end of the day. Decontaminate if
necessary.

ITEM #15
[9/84]
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12. Confine radioactive solutions in covered containers plainly
identified and labeled with name of compound, radionuclide,
date, activity and radiation level, if applicable.

13. ~Always transport radioactive material in shielded containers.

14. Mo99/Tc99m generator eluent will be assayed to determine
Mo99 concentration and the eluent will not be used if Mo99
concentration is equal to or exceeds 1 uCi Mo99 per 1 mci
of Tc99m; or if a dose contains more than 5 uCi of Mo99.

|
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EMERGENCY PROCEDURES FOR RADIOACTIVE SPILLS

h '

kJ Unscaled radioactive liquids are handled routinely in the Nuclear Medicine
Department. The potential for spillage is always present. It is imperative
that individuals handling radioactive materials respond properly to these
spills so as to limit their radiation exposure and prevent the spread of
contamination.

MINOR SPILLS: (tracer activitick)

1. Notify persons in the immediate area that a spill has occurred.

2. Cover the spill with absorbent paper. >

3. Limit access to area to only those persons dealing with the spill.

4. Survey (GM survey metet-) potentially contaminated personnel before
they disperse; and decontaminate as necessary.

5. Notify the Radiation Safety Officer of the incident.

M AJOR SPILLS: (therapy activitick)

1. Notify all persons not involved in the spill to vacate the room at once.
Limit the movement of displaced persons to confine the spread of

( contamination.

2. Cover spill with absorbent paper.

3. Switch off all fans. Close windows.

4. Vacat'e room.

5. Close the door to the room. Prevent entry into the room.
,

6. If the spill is on the skin, flush thoroughly.

7. If the spill is on the clothing, discard outer or protective clothing at
once.

8. Notify the Radiation Safety Officer immediately.

9. Survey (GM survey meter) personnel involved. Immediately initiate
: decontamination of personnel as necessary, using mild soap and luke

warm water.

<

|C [9/84)
ITEM 16

i
\

,



, - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - _ _ _ _ _ _ _ ,

'

.

FIkE AND / OR EXPLOSIONS
v .

1. In the event of fire, explosion or similar catastrophy, the emergency
within the hospital must be given attention first. Patients must be
immediately cared for.

2. Should the catastrophe occur within the Department of Nuclear Medicine,
vacate the area and all surrounding areas immediately.

HOWEVER, DO NOT LET THE LOCATION OF OCCURRANCE PREVENT
ADEQUATE AND IMMEDIATE PATIENT PROTECTION.

3. Block of f the area with ropes, chairs or whatever is available until such
time as fire or other emergency personnel arrive.

4. Notify the Radiation Safety Officer immediately.

5. Monitor area to determine extent of contamination.

6. Take necessary steps to decontaminate the area according to instructions
of the Radiation Safety Officer.

LOSS OR TiiEFT OF RADIOACTIVE MATERIALS

k OR

DAMAGE TO A RADIOACTIVE SOURCE

If the radioactive source is damaged, the precaution to prevent the spread
of the contamination will be taken. The. area concerned will be
decontaminated and the damaged source will be stored in adequate shielding.

If a source is lost or stolen, the Radiation Safety Officer and the U.S. Nuclear
Regulatory Commission or the appropriate State authorities will be notified.

If a source is involved in a fire and/or explosion and if a source is damaged,
the appropriate State authorities will be notified.

Illinois Department of Nuclear Safety (217) 782 - 7860

U.S. Nuclear Regulatory Commission (312) 790 - 5500

ITEM #16
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U AREA SURVEY PROCEDURES

'l. All clution, preparation and injection areas will be surveyed daily with a GM survey meter
and decontaminated if necessary. Results will be recorded on the form attached: " DAILY
RADIATION SAFETY RECORD".

2. Laboratory areas where only small quantitles of radioactive material are used will be
wipe tested and surveyed weekly. Results will be recorded.

-3. All the areas in the Nuclear Medicine Department will be surveyed once a week using
a low-level GM survey meter. Results will be recorded. The areas surveyed are:

A. Dose Preparation Area
B. Generator
C. Radioactive Material Storage
D. Radioactive Material Waste Storage <

E. Floor Near the Dose Prep Area
F. T1-201 Stress Unit (if T1-201 is used during the week)
G. Injection Area ;

4. Wipe tests of areas (listed above) A-E, and F if used during the week, and injection areas
will be taken once a week. The wipe will be checked in an unrestricted area (natural
background radiation levels) using a low level GM survey meter with the window on the

/^\ probe open. The wipe will be held for approximately 20 seconds as close to the probe
V as possible, without actually touching the probe.

If the wipe indicates radiation levels above those of natural background in unrestricted
areas (0.1 mR/hr or less), the area will either be secured and/or decontaminated until
a wipe indicates natural background radiation levels.

We have found in our experience that a wipe test of an area is essential when attempting
to detect contamination near a radioactive container such as near an Mo99/Tc99m

. generator. If a GM survey is done, it would be impossible to differentiate between the
radiation levels from the source and the radiation levels from contamination in the
proximity of the source. But a wipe of the area can be analyzed in an unrestricted area,
away from any source of radiation (other than natural background). Hence, the generator
area and the dose preparation area (where sources emitting radiation, casily detectable
by a GM survey meter, may be stored) would be wipe tested once a week. Any
contamination in the other areas in the department would be easily detected by a low
level GM survey meter and hence, a wipe test would not be necessary.

!

O
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DAILY RADIATION SAPETY RECORD

'

f TRAR ll0 SPITAL .

ilV Monitor your clothing and shoes, dose preparation, injection,and elution areas prior
to leaving the department for the day. Use a low level CH survey meter and
record and initial the survey meter readings below. If radiation contamination
is detected in any of the a urveys, remonitor af ter decontamination.
Record levels in mR/hr.

EATURAL BACICROUND RADIATION LEVELS ARE: mR/hr

DOSE DOSE
CLOFRING PREP INJ. ELUTIOIl CLOYHINC PREP INJ. EIJTION

DATR & 550ES AREA AREA AREA INITIAL DATE & SHOES AREA AREA AREA INETIAL
,

,O
U

_

,

l

^

i A
| Nj

| \\
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WEEKLT AREA SURVEY
m- - -3

,g . )
i ,

ALL LEVELS I] MR/HR UNLESS STATED CTHERWISE
" ~ '

HOSPITAL YEAR

SURVEY INSTRUMENT MAKE: MODEL DUE FOR CALIBR

NATURAL BACKGROUND IN UNRESTRICTED AREA IS MR/HR

DATE DOSE PREP RADIOP11ADt. RADIO. WASTE REFRIGERATOE, SINK INJECTIO' Q,g,gg43r DOSE PREE STRESS CAMERA g SURVEY INITIAL
LAB RM 1 INSTR

a STORACE STORACE 6 AREA
'

p-|AMA TRAP (If uxd,) CliECK
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Mo99/Tc99m GENERATOR

("('~) .

RADIOACTIVE WASTE, STORAGE AND DISPOSALV

Radioactive warte storage and disposal can be broken down into
three categories:

1. Molybdenum-99 Technetium-99m generators
2. Technetium 99m residuos
3. "Long-lived" radionuclides radionuclides with

relatively longer (greater than six hours)
half-life such as Selenium-75, I-131, etc.

1. Mo99m/Tc99m GENERATOR DISPOSAL

A. The current Mo/Tc99m generator used for daily elution
will be stored behind the lead bricks in the hot lab.,

Generator systems, one week old and older, can be
safely stored in their original lead shipping
containers for the balance of the decay necessary to
reduce levels from the generator core to those of
background,

b)(- It is estimated that Mo99/Tc99m generators will be
decayed for approximately two months from the date
of assays that is, about 25 half-lives. The
generator core will be monitored with a low level GM
survey meter and, upon reaching background level, will
either be incinerated or the labels defaced and
discarded.

B.- In the event a return program is initiated, the
generator may be sent to the supplier intact according
to directions received with shipment. The date of the
disposal will be recorded on the "RADIOPHARMACEUTICAL
INVENTORY FORM". If returned to the supplier, the date
will be recorded.

2. Tc99m COMPOUNDS

Ninety percent or more of the radioactivity used in this
hospital will be associated with the use of Tc99m in its

| various chemical forms.

S
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Tc99m sources and residues, i.e. contaminated syringes,
needles, vials of unused Tc99m preparation and Tc99m
cluents, will be stored in a plastic bag behind the lead
bricks. At the beginning of the following week, the
plastic bag containainq the Tc99m contaminated sources
will be sealed and held in the Nuclear Medicine Depart-
ment behind lead shielding. At the end of the week, the
contents of the plastic bag containing the decayed
compounds (every item in the bag now has been decayed for
a minimum of seven days, 24 half-lives) will be brought
out from their lead shielding.

The low level survey meter probe will be brought into
contact with the unshielded vials and/or syringes. If

the meter needle does not deflect above background levels,
these formerly contaminated items will be discarded, after
defacing or removing the " rad!oactive" labels . The date
of disposal and the survey meter reading indicating back-
ground levels will be recorded on the isotopo disposition
form.

L ) 3. UNIT DOSE PROM A RADIOPilARMACY

All used syringes, needles and unused doses will either
be stored for decay or will be returned to the radio-
pharmacy in containers in which the doses were received.
A representative from the radiopharmacy will pick up the
containers from the hospital. Records of such disposal

will be maintained. Applicable Department of Transpor-
tation Regulations will be followed.

4. " LONGER IIALF-LIFE RADIONUCLIDES

Radionuclides having half-lives up to and including I-131:

Such nuclides and their residues will be stored behind lead
bricks. A survey will be conducted with the probe held

After a period of decay ofagainst the unshielded source.
from one to three months, depending upon the nuclide's half-
life, levels as measured with the lowest range on the GM
survey meter in excess of background will indicate the need
for a continuing period of decay. Finding levels the same
as that of background will result in discarding theso

/ Sources.

{j
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Radionuclides having half-lives in excess of I-131 will be
diluted via the sewer as early as convenient (in compliance
with 10 CFR 20.303).

A measurement of the quantity of radioactivity will be made
using the dose calibrator prior to disposing of the radio-
activity down the drain. Syringes, needles and vials
contaminated with such radionuclides will then be rinsed
three or four times and then they will be surveyed
unshielded in contact with a low level GM survey meter prior
to disposal.

If levels in excess of background are noted, the contamina-
ted articles will be further rinsed until background levels
are achieved. In-vitro test wastes in the laboratory will
be recorded as 100% sewer-deluted, based on receipt
quantity. No measurement with the dose calibrator will be
made. The date and quantity of radioactivity sewer-
diluterd, will be entered on the isotope disposition form.
To comply with 10 CFR 20.303(b), a sample calculation for
Se-75 is attached. Similar procedures will be followed
for other radionuclides.

To comply with 10 CFR 20.203(d), a separate record of all
types of activity sewer-diluted by this institution will
also be maintained to ensure that the gross quantity of
licensed and other radioactive material released into the
sewer system does not exceed one curie por year.

Calculation for the quantity of Se-75 which can be sewer-
diluted daily:

As specified in 10 CFR 20.303(b)(1), the average concen-
tration for so-75 as give in Appendix B, Table 1, Column
2, is 9 X 10~3 uCi/ml.

Quantity of Se-75 which can be sewer-diluted:
6 X Appendix D,= number of beds occupied X 10

Table 1, Column 2, limits for So-75

= 100 X 106 X 9 X 10-3 uCi/ day

= 900 X 103 uCi/ day

= 900 mC1/ day

The total quantity of all types of radioactivity sewer-
diluted is not to exceed 1000 mci / year.'

ITCH #18 [9/84)
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RADI0 ACTIVE WASTE DISPOSAL RECORDS

RADIONUCLIDES DATES DURING WHICH THE GM READING NATURAL

COMMENTS INITI
OSED IN WASTE WASTE WAS PUT IN THIS (mR/hr) BACKGRD

CONTAINER (mR/hr)-'

FROM T0

'[g

_

-

(1/83AP) [9/84]y ,tg

. .. ; _ m - - = - e
__ .- _ . ,



l

PROCEDURES FOR USE OF , GROUPS IV AND V RADIOPH ARMACEUTICALSr%
-

,(-
(_j- FOR TREATMENT OF PATIENTS (I-131 THERAPY)

1. Ordering and Handling I-131 Therapy Dose

A. Ordering:

The I-131 therapy dose will be ordered when possible,
in capsule form, and will be delivered on the morning
of the day the therapy is scheduled.

B. Upon receipt of the therapy dose package, it will be
monitored in accordance with conditions of the NRC
license.

C. The source will then be stored, in its lead shielding,
in the radiopharmaceutical storage area until the time
of administrating therapy.

D. If the I-131 is obtained in a liquid forms

(i) The stopper of the vial containing the
therapy dose will be opened in the fume
hood with the fume hood blower operating.

({~)
(ii) The liquid dose will be administered'

orally, directly from the shielded vial,
using a straw and the vial will be rinsed
several times, each time the patient
drinking the contents.

(iii) The " empty" vial will be decayed in storage
in accordance with conditions of our license.

(iv) 24 hour thyroid uptake will be performed on
the technologist involved in handling the

liquid therapeutic dose.

2. Patients requiring hospitalization and treated with 8 mci or
more of I-131 will be placed in a private room with a toilet,
or a semi-private room without another patient.

3. The patient's room will be properly posted in accordance
with section 20.203, 10 CFR Part 20.

4. Surveys of the patient's room and surrounding areas will be
conducted as soon as practicable after administration of
the treatment dose. Exposure rates will be measured at the
patient's bedside, three feet away, and the entrance to the() room.

....
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The Radiation Safety Officer or his designate, will then
determine how long a. person may remain at these positions.s

- | ) and will post these items in the patient's chart and on the
''' door. The results of daily surveys will be used to re-

calculate permitted times which will be posted on the
patient's chart and on his door.

5. The form, " NURSING INSTRUCTIONS FOR PATIENTS TREATED WITH
I-131", will be completed immediately after administration
of the treatment dose. A copy will be posted on the
patient's chart.

6. Radiation levels in unrestricted areas will be maintained
less than the limits specified in Section 20.105(b),
10 CFR Part 20.

7. All linens will be surveyed for contamination before being
removed from the patient's room and will, if necessary, be
held for decay.

8. Disposable plates, cups, eating utensils, tissue, and other
similar waste items will be placed in a specially desig-
nated container. The material will be collected daily by
the Radiation Safety Officer (or his designate), checked
for contamination, and disposed of as normal for radioactive
waste, as appropriate.

m
' ' ') 9. Non-disposable items used for these patients will be held in(1 plastic bags in the patient's room and checked for contamin-

ation by the Radiation Safety Officer (or his designate).
Items may be returned for normal use, held for decay, or
decontaminated as appropriate.

10. The patient's. urine will not be collected. The patient will

be instructed to use the toilet and flush the toilet at
least three times after each use,

11. Before a therapy patient's room is reassigned to another
patient, the room will be surveyed for contamination and
decontaminated if necessary. All radioactive waste and
waste containers will be removed.

ITEM #19
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(~_ . NURSING INSTRUCTIONS

,

1. Nurses should spend only that amount of time near the
patient required for ordinary nursing care. Special
restrictions may be noted on the precaution sheet on the
patient's care. Nurses should read these instructions
before administering to the patients. Call the Nuclear
Medicine Department if you have any questions about the
care of these patients.

2. Patients must remain in bed while visitors are in the
room and visitors should remain at least three feet from
the patient.

3. Radioactive patients are to be confined to their rooms
except for special medical or nursing purposes, approved
by the Nuclear Medicine Department.

4. No nurse, visitor or attendant who is pregnant or under the
age of 18 years, should be permitted in the room of a
patient who has received a therapeutic amount of radio-
activity until the patient no longer presents a radiation
hazard. Female visitors should be asked whether they are
pregnant.

5. Attending personnel must wear rubber or disposable plastic
gloves when handling urinals, bedpans, emesis basins or
other containers having any material obtained from the body
of the patient. Wash gloves before removing them and then
wash hands. The gloves must be left in the patient's room
in the designated waste container. These gloves need not
be sterile or surgical in type.

6. Disposable items should be used in the care of these
patients whenever possible. These items should be placed>

in the designated waste container. Contact the Nuclear
Medicine Department for proper disposal of the contents
of the designatd waste container.

! 7. All clothing and bed linens used by the patient should be
! placed in the laundry bag provided and left in the patient's

room to be checked by a member of the Nuclear Medicine
Department.

8. All non-disposable items shce'' 'a placed in a plastic bag
and lef t in the patient's r to be checked by a member
of the Nuclear Medicine Depi tmant.

ITEM #19
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9. The patient will be instructed to void in the toilet and
flush the toilet at least three times after use. If the
patient is bedridden, a separate urinal or bedpan should
be provided. The urinal or bedpan should be flushed
several times with hot soapy water after use.

10. If the nurse helps to collect the excreta, she should wear
disposable gloves. Afterwards, she should wash her hands
with the gloves on and again after the gloves are removed.
The gloves should be placed in the designated waste
container for disposal by the Nuclear Medicine Department.

11. Disposable plates, cups, and eating utensils will be used
by patients who are treated with Iodine-131.

12. Vomiting within 24 hours after oral administration, urinary
incontinence, or excessive sweating within the first 48
hours may result in contamination of linen and/or floor. In

any such situations, or if radioactive urine and/or feces is
spilled during collection, call the Nuclear Medicine Depart-
ment. Meanwhile, handle all contaminated material with
disposable gloves and avoid spreading contamination.

~'

*f, 'i 13. All vomitus must also be kept in the patient's room for
disposal by the Nuclear Medicine Department. Feces need not~

/ be routinely saved, unless ordered on the chart. The same
toilet should be used by the patient at all times and it
should be well flushed.

14. Utmost precautions must be taken to see that no urine or
vomitus is spilled on the floor or the bed. If any part of
the patient's room is suspected to be contaminated, notify
the Nuclear Medicine Department.

15. If a nurse, attendant, or anyone else knows or suspects
that his skin or clothing (including shoes) is contamin-
ated, notify the Nuclear Medicine Department immediately.
The person should remain in the patient's room and not
walk about the hospital. If the hands become contaminated,

wash immediately with soap and water.

16. If a therapy patient should need emergency surgery or should
die, notify the Nuclear Medicine Department immediately.

11. When the patient is discharged, call the Nuclear Medicine
Department and request that the room be surveyed for contam-
ination before remaking the room.

[h ITEM 919
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NURSING INSTRUCTIONS FOR PATIENTS TREATED WITH I-131
_

PATIENT'S NAME

ROOM # PIIYSICIAN'S NAME

RADIOISOTOPE ADMINISTERERD

DATE AND TIME OF ADMINISTRATION

EXPOSURE RATES IN MR/HR

DATE 3 FEET FROM BED 10 FEET FROM BED

COMPLY WITil ALL CHECKED ITEMS

(f 1. Visiting Time Permitted
2. Visitors must remain from patient.
3. Patient may NOT leave room.
4. Visitors under 18 NOT permitted.
5. Pregnant vistors NOT permitted.
6. Dosimeter Badges must be worn.
7. Use and complete the follwoing tagst

door
bed
_ chart
wrist

8. Gloves must be worn while attending patients.
9. Patient must use disposable utensils.
10. All items must remain in room until ok'd by RSO
11. Smoking is NOT permited.
12. Do not release room to admitting until ok'd by

RSO.
13. Other instructions:

IN CASE OF EMERGENCY CONTACT TiiE RADIATION SAFETY OFFICER

RSO PilONE #

o
' ITEM 919
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Cs-137 BRACllYTilERAPY SOURCES

(Storage, Inventory and Wipe Tests)

1. The brachytherapy sources, upon receipt, will
be assayed in a dose calibrator to ensure that
each source has the activity certified by the
supplier.

2. The sources will be stored in a secured room with
sufficient lead shielding to ensure that the radiation
levels from the sources will be as far below 2mR/hr
as possible in the unrestricted area.

3. The sources will be inventoried at quarterly intervals.

4. The sources will be wipe tested at intervals required
by NRC Rules and Regulations. The scaled sources
will be wipe tested as specified in the applications

( ) for license No. 12-09160-01 issued to llealth Physics
'' Associates, Ltd., Northbrook, Illinois.

5. The inventory of the sources when removed from
storage for therapy and returned to the storage
at the completion of the therapy will be maintrinted.
("Please sco the attached Cs-137 Brachytherapy
Sources Inventory Form").

t 8

( I
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C2-I37 BRACHYTHERAPY SOURCES INVENTORY FORM

*

(^') SOURCES IN STORACE:
'w./

DATE OF SOURCE ACTIVITY NO. OF SOURCES SOURCES INVENT 0RIED
INVENTORY HILLICRAM RADIUM IN STORACE BY:

EQUILAVENT

5 NAME:

10 SIGNATURE:

15

20

30

SOURCES REMOVED FROM STORACE FOR THERAPHY:

DATE TIME SOURCE ACTIVITY No.0F SOURCES SOURCES LEFT SOURCES REMOVED

MILLIGRAM RADIUM REMOVED FROM IN STORACE FROM STORACE BY:

EQUIVALENT STORACE

5 NAME:
"

10 SIGN:

15

/7 20
t ) .

' ~ ~ ' 30

SOURCES RETURNRD TO STORACE AT THE COMPLETION OF THERAPY:

DATE TIME SOURCE ACTIVITY No.0F SOURCES TOTAL No.0F SOURCES RETURNED TO

HILLICRAM RADIUM RETURNED TO SOURCES IN STORACE BY:
*

EQUIVALENT STORACE STORACE

5 NAME:

10 SIGN:

15

20

30

ARE ALL SOURCES ACCOUNTED FOR 7
yen [ ] no [ ] INITIALS:

O
,

ITEM 20 (9/84]

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



.
*

f'
Q.) :-

RADIATION SAFETY PROCEDURE

FOR

THERAPEUTIC USE OF Cs-137 BRACHYTHERAPY SOURCES
,

IMPLANT PROCEDURE:

The licensed physician will perform the implants.
..

A record will be maintained of the number of sources
-implanted and the number of sources not used.

All personnel involved will be provided with pocket
dosimeters or film badges. ,

Upon completion of the implant procedure, and after '

the patient has been transferred from the operating
room, the room and any containers used (such as

() containers used in the suction, irrigation, etc.) will
be carefully surveyed with a low-level G.M. survey -.

meter.

.
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OPERATING ROOM SURVEYS
*
..s

I i Cs-137 BRACHYTHERAPY SOURCESv' -

NAME OF PATIENT:

DATE: TIME:

SURVEY. METER USED: CALIBRATION DATE:

Cs-137 SOURCES IMPLANTED:

. SOURCE ACTIVITY (mg.Ra.eq.) No. OF SOURCES IMPLANTED

TOTAL ACTIVITY USED FOR THERAPY = mgm radium equivalent.

q 1. Are all personnel involved provided with pocket dosimeters
i. ) or film badges?
''' yes[ ] no[ [

2. Survey of containers, etc. mR/hr

3. Survey of surgical room mR/hr 1

REMARKS:

SIGNED BY DATE TIME A.M. / P.M.

,cs,
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RADIATION SAFETY PROCEDURES

FOR

TIIERAPEUTIC USE OF Cs-137 BRACIlYTHERAPY SOURCES

1. Patient with brachytherapy implants will be placed
in'a private-room that has a toilet.

2. The patient's room will be posted with " CAUTION
- RADIATION AREA" sign.

3. Survey.of patient's room'and surrounding areas
will be conducted as soon as practicable after
sources are implanted. Radiation levels will be
measured at 3 feet from patient with brachytherapy
sources, at the patient's bedside, at 3 feet from
the bed and at the entrance of the room.

J

The Radiation _Oncologist, or his designee, will
then determine how long.a person may remain at
these positions and will post these times and the-
exposure rate at'3 feet from the patient on the,_.

' ' ,j - patient's chart. (See the attached form)4

-X

4. Immediately after sources are implanted, the form
" Nursing Instructions for Patients Treated with
Brachytherapy Sources" will be completed and attached
to the patient's chart.

5. Radiation levels in unrestricted areas will be
maintained less-than the limits specified in paragraph
20.105 (b)(1) and (b)(2) of 10 CFR Part 20.

6 .- Nurses caring for patient will be assigned pocket
dosimeters. A record of exposure of each nurse
involved will be kept.

7. The implant patient's room will not be released
for reassignment until the room has been surveyed
to rule out radiation levels above those of natural
background levels. The record of these surveys

will be maintained.

ITEM #20
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_ PATIENT ROOM SURVEYS

) FOR.,

PATIENTS WITII IMPLANTS OF Cs-137 BRACIIYTilERAPY SOURCES

NAME OF PATIENT:

ROOM NO. DATE:

SURVEY METER MODEL NO. CALIBRATION DATE

YES

1. Room posted with " CAUTION RADIATION AREA" sign [ ]

.2. Nursing Staff given " Nursing Care Instructions" [ ]

3. Nursing Staff provided with pocket dosimeters [ ~]

4. Radiation Levels: EO NOT REMAIN LONGER THAN THE TIME
INDICATED IN ANY CIVEN HOUR

A. Bedside mR/hr minutes

B. 3 feet from bed mR/hr minutes,

C. 6 feet from bed mR/hr minutes

D. At door mR/hr minutes- ('~')
'# E. . Adjoining room mR/hr minutes
'

5. Patient's used gowns, linens, etc.

mR/hr Date Signature

mR/hr Date Signature

mR/hr Date Signature

6. Patient discharged on
|

7. The entire room surveyed? [ ~] Yes

8. Natural background radiation levels mR/hr

If any area or article in the. patient's room is above
natural background radiation levels, give the particulars

'

below:

.n
\ /

. ;
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NURSING INSTRUCTIONS

FOR

PATIENTS WITH IMPLANTS OF Cs-137 BRACHYTHERAPY SOURCESgS

N)
PATIENT:

ACTIVITY: mci of Cs-137 has been implanted

On at A.M. / P.M.

BASIC RULES TO FOLLOW:

TIME: Every effort should be made to spend the least possible
time in the patinet's room

DISTANCE: When not.giving direct care, keep a distance of at least
three feet from the patient.

SPECIPIC INSTRUCTIONS:

1. Patient must remain in his room at all times. The entrance
to the room must have a " CAUTION - RADIATION AREA" sign posted
in such a manner that anyone entering the room would immediately
notice the caution sign.

2. Pregnant employees should not be assigned to the personal
care of these patients.

tQ(_/ 3. Nurses must wear a pocket dosimeter while in the room. One
dosimeter will be' assigned to each nurse in the shift who
will be responsible for the patient care. The nurses will
not interchange the dosimeters.

4. If the source becomes dislodged, use long forcepts and put
it in a container in the corner of the room. Contact the

physician or the Radiation Therapy Department.

5. Perineal care is not given during gynecologic treatment - ,

the perineal pad may be changed when necessary unless orders
to the contrary have been written.

6. Bed bath'given by the nurse should be omitted while the sou'rces
>

are in place.

All gowns and linens used by the patient should be kept in7.
a plastic bag or container in the patient's room until it
has been checked with a radiation survey meter to ensure
that no dislodged sources are inadvertently removed.

continued

.s
ITEM #20
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NURSING INSTRUCTIONS FOR PATIENTS WITH IMPLANTS OF Cs-137 BRACHYTHERAPY
SOURCES (continued)

.
'

, q

\- 8. Floor and trash cannot be cleaned by housekeeping until patient
is discharged or approved by the Radiation Therapist.

9. Surgical dressings and bandages used to cover the area of
implant may not be discarded until they have been surveyed
with a. survey meter. Similarily, all utensils and other
such items should be checked with a radiation survey meter
to ensure that no sources have been inadvertently displaced
into them.

10. Visitors will be limited to those 18 years of age and over,
'unless other instructions are noted on the patient's chart.

11. Visitors should sit at'least three feet from the patient.

12. No nurse, visitor or attendant who is pregnant should be
permitted in the room of implant patient.

13. Emergency Procedure:

a) If an implanted source becomes loose or separated from
~the patient, or

b) If the patient dies, or,g
\'"j

c) If the patient requires emergency surgery,

Immediately call Dr. or the Radiation Oncology Department

TELEPHONE NUMBER - DAYS:

NIGHTS:

RADIATION ONCOLOGY DEPARTMENT EXTENSION:

14. Discharge of Patient:

Before the implant patient's room is assigned to another
patient, Dr. or designate must survey the room thoroughly
and maintain a log of the survey levels.

ITEM #20
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ITEM 21

Please refer to our letter dated April 1982, regarding

the use and storage of Xenon-133.

This letter was accepted by the NRC and is Amendment

No.19 to our current NRC license. A copy is attached

here for completeness.

O
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ITEM 21 '*

"

APPLICATION FOR USE OF XENON-133 GAS
.

, k. NRD LICENSE AMENDMENT,-

U.
A. QUANTITIES TO BE USED:

1. It is estimated that approximately 200 patients will
be studied per year for Xe-133 pulmonary ventilation.
This averages out to be four patients per week.
Approximately 20 mci of Xe-133 will be used per
patient;.hence, the total quantity of Xe-133 used
will be approximately 80 mci per week.

2. A possession limit of 200 mci is requested. .

B. USE AND STORAGE AREAS:

1. Xe-133 sources used for pulmonary ventilation
studies will be received in precalibrated, singic
dose form. The sources will be stored in the
storage container attached to window mounted
exhaust fans in the imaging room, in their lead
shipping containers. If the radiation level at
the face of the storage container exeeds 2mR/hr,
additional lead barrier will be used to bring
level down to 2 mR/hr or less at the face of the
storage container.

(~)s\
2. The exhaust fan in the window will be switched on

when:

(a) Xc-133 sources are stored in the
room.

(b) Xe-133 is in use.

(c) There is an accidental release of
Xe-133 gas.

C. PROCEDURE FOR ROUTINE USE:

1. Close the door between the nuclear medicine room and
the corridor.

2. Explain the procedure to the patient.

3. Xe-133 lung function unit, Model 36-002 (without
kymograph) from Nuclear Associates will be used.
Automatic sequential functions on this unit provide
for a single breath (inhalation), equilibrium and
washout modes of the Xe-133 ventilation procedure.

p/ At the end of the procedure, a discharge hose is
\_ attached to the external gas port of the lung function

unit and the Xc-133 gas is vented through a gas trap
(Model #36-023, Nuclear Associates).

ITEM 21 [9/84]
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ITEM ,21 (Cont.)(

.

Please see attached diagram. . The imaging room is supplied
fresh air.by two floor mounted. supply units at the rate of
60 cfm each or a total of 120 cfm. The air supply to each
unit is ducted from a central fresh air supply unit.

The open doors of the imaging room act as the exhaust ports ,
hence, all the room air is exhausted into the corridor.

We have installed a dual speed exhaust fan in the window
in the imaging room. The exhaust fan is rated at 300/350
cfm. The exhaust point through the window is approximately
ten feet above ground level and there are no fresh air in-
takes, doors or windows (that may be kept open). There is
a sidewalk within approximately 30 feet of the exhaust
point.

A small storage unit is attached to the window exhaust fan
for storage of Xe-133 sources prior to their use.- y

V The exhaust rate from the fan will be verified semi-annually
and a report of verification will be available.

The fresh air supply to the imaging room is 120 cfm. Hence,
when the window mounted exhaust fan is switched on, a
negative pressure is created in the imaging room When the
doors to the corridor are closed, 100% of the room air is
vented to the outside.

The window mounted exhaust fan will be installed so that
there will be no obstruction to the air flow through the
fan.
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4. A visual inspection of all tubings, bags, con-
nectors, valves and accessories will be made-

_

prior to-each study to avoid Icakage..

5. In order to avert a patient associated release
of gaseous Xe-133, a trial run will be performed
with each patient with the face mask and the
tubing.

D. EMERGENCY PROCEDURES:

1. Initial concentration =

20 000 -4
2816 X 27000 ml = 2.63 X 10 uCi/mi

2. Clearance Rate R =

- 0.1243/ min.86c .ft.

3. Desirable concentration level factors in the
restricted area =

-5
1 X 10 uCi/ml

(/"%,) -4
= 0.038

-2.63 X 10 uCi/ml

4. Time required for the reduction of the concentra-
tion to an-acceptable level is:

-RtConcentration factor = e
-0.1243t

0.038 = e

3.27 - -0.1243t

t = 26.3 minutes

In the event that 20 mci of Xe-133 is released
accidentally, the-imaging room will be evacuated
for a minimum of 27 minutes. The door to'the
corridor will be kept closed during this time.

Concentration in the unrestricted area:
The calcuations show that if the window fan is
kept on for an additional 30 minutes, the concen-
tration of Xe-133 will be reduced to less than
3 X 10-7uci/ml.
Hence, the window fan will be left in the "0N"

the
(~' position for a total of 57 minutes so that'

concentration in the imaging room and the unre-A

stricted area outside of the window fan will be
below 3 X 10-7uci/ml.
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E. AIR CONCENTRATION OF XENON-133 IN THE RESTRICTED AREA:

The following calculations indicate that the ventila-
- tion rate is adequate to maintain the Xe-133 concentra-

tions below 1 X 10-5uci/ml.

(a) As mentioned previously, the maximum amount
of Xe-133 to be used is estimated at 80 mci
per week. Assuming that a total of 25% of
the gas is lost during use and storage, a
total of 80 X 0.25 - 20 mC1, will be lost.

(b) The combined volume of the air in the depart-
ment is 2816 cu.ft. The exhaust rate of the
department with the window exahust fan "0N" is
350 cfm.

(c) The total volume of air that the exhaust fan
can move in a 40 hour week is:

350 X 6.797 X 107 = 2.3789 X 1010ml/40 hr.wk.

(d) The quantity of Xc-133 loss estimation =

102.3789 X 10 X 10-5 = 238 mci
Hence, over 238 mci of Xe-133 can be handled by
this exhaust system in a week without exceeding
the concentration in 10 CFR 20.103, in the
restricted area.

F. METHOD OF XENON-133 DISPOSAL:

When the Xe-133 pulmonary ventilation study is com-
pleted, the lung function unit will be connected to
the Xenon gas trap and the Xe-133 will be vented in-
to the trap.

The gas trap will be checked for leakage every two
hours of use of the trap, as indicated by the
" elapsed time meter" on the trap unit. The leak
check frequency will be increased to one hour when
the " elapsed time meter" indicates 10 hours of usage.

The following method will be used to determine the
trap efficiency:

" Balloon Test" method will be used to determine the
/~S Xe-133 leakage from the Xe-133 gas trap. Scintil- '

\_) lation camera detector without collimator will be used |

to detect Xe-133 in the balloon.
ITEM 21 (9/84]
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3 When the countrate from the balloon exceeds three
times the initial countrate (countrate obtained
from the first leakage check done on the trap),

,

,the trap will be replaced.

The spent cartridge will be stored in the " radio-
active waste storage cage" in the subbasement area.
As the cartridge will be stored at atmosp'heric
pressure, the chances of Xe-133 " leaking from the
trap unit are essentially nonexistant.

6. RADIATION SAFETY REGULATIONS FOR USE OF XENON-133 GAS:

For the radiation safety of the_ Nuclear Medicine
personnel and patients, the ten precautions listed on
the following page will be observed. A copy of
radiation safety rules for the use of Xe-133 will be
posted in the department for ready reference by the
employees.

g
U

.
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( ~~ During the preparation, administration and performance of this study, all basic
\_,}) procedures of radiation safety Including the proper usage of time, distance

and shielding, will be incorporated to reduce the radiation exposure to patient
and hospital personnel to an absolute minimum.

.l. Store Xenon-133 sources in the storage box so that

radiation levels do not exceed 2 mR/hr at face.

2. Visually inspect all tubings, bags, connectors, valves
and accessories prior to each and every study to ensure
that there are no apparent areas of possible leakage.

3 Absolutely, NO SM0 KING, EATING OR DRINKING in the area.

4. The door to the imaging room will be closed for the
duration of the study.

5 No personnel other than the patient, physician in charge,
and the technologist will be in the immediate area during
this study.

6. A background count for Xenon will be performed with the
scintillation camera system before and after all Xenon

studies to ensure no unobservable release occurred.
Should any release occur, any future images will not be

. ' '

fi initiated until post study background levels are less

's / than twice that of the initial background.

7 In order to avert a patient associated release, the face
mask or mouthpiece tubing will be effected with each

.

patient along with an explanation of the operation of the
study.

8. Monitoring of the bag, tubing, face mask valves, etc.
for residual or absorbed Xe-133 will be accomplished by
use of the low level GM survey neter. Contaminated
articles will be alred near the vent for release from
trapped or absorbed state.

9 In the event of accidental release of a 20 mci dose of
Xe-133, the room in which the discharge occurs will be
evacuated and doors locked for 27 minutes. Calcuations
are attached. Signs will be posted to this effect.

Survey the room with a low level GM survey meter with
probe " window open" to confirm natural background levels.

fan will be.left on for an additional 30 minutes,Exhaust10.
bringing concentration down to 3 X lo-7uci/ml.

11. Xe-133 trap will be checked at intervals indicated in the
[ '') application to determine Xe-133 concentration in the'--

exhaust from the trap.

Control No. I 7 4~ 7 8
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