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NRC FORM 313M " U.S. NUCLE AR REGULATORY COMMISSION Approved by OMBa

"I APPLICATION FOR MATERIALS LICENSE - MEDICAL [ h,3
10 CFR 35

- INSTRUCTIONS - Conenen aseme 1 ereunh Nif ein a m initisonpoication or an spacetion for renee,er of a scenn. un supps mentat+nts
meere necenaarv. lanm N mwt be temponend en at optications annt sipet Retain one copy. Submit originaland one copy of entire
opticasion so : Direrner,0!fice of Nucker Menerianu safety andSetepuerde. U.S. NucJoer Reevienery Conuniasion. Washington, D.C.
20656. ypen opreeet of nie aplication, ne opticant seintreceime a Meenriels Licenee. An NRC Materish License le innued in acserd-
ance amie shegenerat; , se cananinedin Titse 10. Code of Federaf !*puterions, Part 30, and she Licenene k subject so Titse 10,
Codee FederalRegulations. Parse 19.NandNand *elicenae Aneprowision of Title 10, Code of FederalReputations.Part !?G Ther
Aisanse Ase caregory shou & 6, stased in tasm N and she c,1propriew ise anciossd

1.s. NAME AND MAILING ADDRESS OF APPLICANT (insWsusion, 1.tk STREET ADDRESSIES) AT WHICH RADIOACTIVE MATERIAL
firm, clinic, phys /cien,etc) INCLUDE ZIP CODE WILL 8E USED (t/difArrent frarn 1.4) INCLUDE ZIP CODE

South Shore Hospital Same as I,a.

8015 South Luella Ave.
Chicago,-IL 60617

1ELEPHoNE NO. ~ ARE A' CODE ( 312 ) 778 - 0810

2. PERSON TO CONTACT REGARDING THIS APPLICATION 3. THIS IS AN APPLICATION FOR: (Check appropriase isem)

Stan Buhr or Jim Mikowski. a @ ],],N,, NT TO UCENSE NO.
Standard Nuclear Consultants, Ltd. c. G RENEWAL OF LlCENSE NO. 12-05257-02

TELEPHONE NO.s ARE A CODE (312 8 3AS. - 730s
4. INDIVIDUAL USERS (Name indriduals who willuse or 6rectly 5. RADIATION SAFETY OFFICER (RSO) (Name ofperson desiresed

supervin use of rodoactive material. ComeAese Supplements A and B as radiation safety officer. IIother than indieidualuser, complete reeu-
for eseh in6Vi6 pal.) one of staining and esperience se in Supplement A)

Stanley H. Gumbiner, M.D.
Jaspal Singh, M.D., Surinder K.-Parmar, M.D. Surinder K. Parmar, M.D.

Parvez Hussain Shirazi, M.D.'
Don R. Santschi. M.D.

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

ITEMS POSSESSION ITEMS POSSESSIONADDITIONAL ITEMS: DESIRED LIMITSRADIOACTIVE MATERIAL DESIRED Lgggyg

. LISTED 1Ni **x" (In anillieuries] "X" (in millicuries)
IODINE.131 AS IODIDE FOR TREATMENT

10 CFR 31.11 FOR IN VITRO STUDIES OF HYPERTHYROIDISM

10 CFR 35.100, SCHEDULE A, GROUP 1 X AS NEE DE D PHOSPHORUS 32 AS SOLUBLE PHOSPHATE
FOR TREATMENT OF POLYCYTHEMIA
VERA.LEUKEMI A AND BONE METASTASES

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

10 CFR 35.100, SCHEDULE A, GROUP lil' X 2000 MENT OF MALIGN ANT E FFUSIONS.

GOLD 198 AS COLLOID FOR INTRA.
CAVITARY TREATMENT OF MALIGNANT

10 CFR 35.100, SCHEDULE A, GROUP lV X AS NEEDE D E F FUSIONS.

IODINE 131 AS BODIDE FOR TREATMENT
10 CFR 35.100. SCHEDULE A. GROUP V AS NE EDED OF THYROID CARCINOMA

XE NON 133 AS GAS OR GAS IN SALINE FOR
10 CFR 3.100. SCHEDU LE A, GROUP VI BLOOD FLOW STUDJES AND PULMONARY X 100FUNCTION STUDIES.

6.b. RADIOACTIVE MATERIAL FOR USES NOT LISTED IN ITEM 6.a. (sadedsourewup soJmCissedfor
entibration and reference standards are authorised under Seesion 35.1 eld),10 CFR Part 35, and NEED NO T BE LISTEOJ

CHEMICAL MAXIMUM NUMSER
ELEMENT AND MASS NUM8ER pgyg,NC L ORM OF M .
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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 a!! the requested information. Begin
each item on a separate sheet. Identify the item number and the date of the application in the lower right corner of each page. If

you indicate that an appendix to the medical licensing guide will be followed, do .1ot submit the pages, October 1980but specify the revision
number and date of the referenced guide: Regulatory Guide 10.8 , Rev. 1 Date:

(Some portions of' the Guide have been revised slightly as shown in the
attachments to more closely describe our program. )* -

15. GENERAL RULES FOR THE SAFE USE OF7. MEDICAL ISO 10 PES COMMITTEE RADIOACTIVE MATERIAL (Check Onel

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

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

Equivalent Duties Attached 16. EMERGENCY PROCEDURES (Check Onel

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

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

and

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

9ilNSTRUMENTATION (Check Onel X Appendix 1 Procedures Followed;or

X Appendix C Form Attached;or Equivalent Procedures Attached

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

10. CALIBRATION OF INSTRUMENTS X Appendix J Form Attached;or

Appendix D Procedures Followed for Surveyy Equivalent Information Attached,

Instruments:or -
(Check One)

#Equivalent Procedures Attached;and 19. (Check One).

Appendix D Procedures Followed for Dose
X Calibrator;or X Appendix K Procedures Followed;or

(Check One)
Equivalent Procedures Attached Equivalent Procedures Attached

.

11. FACILITIES AND EQUIPMENT 20. THERAPEUTIC USE OF SEALED SOURCES
N/A

X Description and Diagram Attached Detailed Information Attached;and

12. PERSONNEL TRAINING PROGRAM Appendix L drocedures Followed;or
(Check Onel

X Description of Training Attached Equivalent Procedures Attached

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

'

X Detailed 16fdm'ati n Attached X Detailed information Attached

PROCEDURES FOR SAFELY OPENING PACKAGES
22. RADIOACTIVE MATERIAL IN ANIMALS N/A14. CONTAINING RADIOACTIVE MATERIALS

'

(Check One) Detailed information Attached

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

Equivalent Procedures Attached Detailed Information Attached

. NRC FORM 313*Pages which are unchanged f rom the 10.8 guide are not attached to the NRC copies
l' M - of this application. Page 2

.
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24.' PER$dNNEL MONITORING DEVICES

SUPPLIE R EXCHANGE FREQUENCY
(cneck app ri,re coni

X P 8 'M R.S. Landauer, Jr. & Co. Monthly

:.WHOLE TLDBODY

oTHE R (Specify]

FILM

',, FINGER X TLD R.S. Landauer, Jr. & Co. Monthly

oTHER 6pecify)

.

FILM

c. YlRIST TLD

oTHER [Specify}

d. OTHER (Specifv1

This institution is also Committed to the ALARA program set forth
in the attached Appendix 0.

We plan to use I-131 therapy doses only in capsule form. If it ever
becomes necessary to use liquid I-131 therapy doses, we will perform
bioassays in accordance with NRC Regulatory Guide 8.20, " Applications
of Bioassay for I-125 and 1-131.

25. FOR PRIVATE PRACTICE APPLICANTS ONLY
a. HOSPITAL AGREEING TO ACCEPT PATIENTS CONTAINING RADIOACTIVE MATE RI AL

N AME OF HOSPITAL ts ATTACH A COPY OF THE AGREEMENT LETTER
SIGNED BY THE HOSPITAL ADMINISTRATOR.

c. WHEN REQUESTING THER APY PROCEDURES,
ATTACH A COPY OF R ADIATION SAFETY PRECAU.

CIT Y STATE ZIP CoOE TIONS TO BE TAKEN AND LIST AVAILABLE
R ADIATION DETECTION INSTRUMENTS.

26. CERTIFICATE
(This item mus t be cornpleted by applican t)

The oppl6 cont and any of ficlei emecuting this certificate on Isehalf of the applicant named in Item la cestif y that thks alvlicateon is prethuwd in
conformity with Title to, Code of Federal Regulations, Peris 30 and 35,and that allinformation contained herein, including any supplements
attached hereto,is true and correct to the best of our knowledge and belief. ,

a a

C N fR CERTIFYIN FIC!AL (Signatureltx APP

s. LICENSE FEE REQUIRED M-

(See Section 170.11,10 CFR 910) U AME [ Type of Printi '~ $
n D. Harper
TITLE(1) LICENSE FEE CATEGORY: Q ECf,,7C Administrator

''V
1985 APg p, ,,, E D

c. DATE
12) UCENSE FEE ENCLOSED: $ 580.00 April 17,

_

NRC FORM 313M (9 81)
Page 3 Rgg

.
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PRIVACY ACT STATEMENT

Pursuant to 5 U.S.C. 552a(e)(3), enacted into law by section 3 of the Privacy Act of 1974 (Public Law 93-579), the following
statement is furnished to individuals who supply information to th,, Nuclear Regulatory Commission on NRC Form 313M.
This information is maintained in a system of records designated as NRC-3 and described at 40 Federal Register 4E-
(October 1,1975).

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

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

,

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

4. WHETHER DISCLOSURE IS MANDATORY OR VOLUNTARY AND EFFECTON INDIVIDUAL OF NOT PROVIDING
INFORMATION Disclosure of the requested informatinn is voluntary. If the requested information is not furnished,
howe,e, the application for radioactive material license, or :.mendment thereof, will not be processed.

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

r4')NYMS TC :- ' ['
~3'8 h a n

g W 97 MJ R

.

I ig

NRC FORM 313M
(9 81)
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]RADIATION SAFETY / MEDICAL ISOTOPES COMMITTEE'

* * -
.. .

The membership of this committee will consist of at least three (3) members'

cnd will include:

1. 'the radiation safety officer;

2. the hospital administrator or other administrative official directly
responsible to the hospital administrator in the hospital's internal'

chain of command;

3. a physician specialist" from each department where radioactive
materials are used; and

4. a representative of the hospital's nursing staff.

#Some departments, suchnas the nuclear pharmacy, may not be under the super-
vision of a physician. In these cases, the supervisory paramedical professional
will be a member of the committee.

.The names and specialties of the committee members will be documented at the
hospital, will be updated as necessary, and will be available for inspection.

APPENDIX D

MEDICAL. ISOTOPES COMMITTEE *

Responsibility keeping personnel) are properly instructed as required
by 919.12 cf 10 CFR Part 19.

The committee is responsible for t
4 Review and approve all requests for use of radioactive

1. Ensuring that allindividuals who work with orin the material within the institution.
vicinity of radioactive material have sufficient training
and experience to enable them to perform their duties 5. Prescribe special conditions that will be required dur.
safely and in accordance with NRC regulations and Ing a proposed use of radioactive material such as
the conditions of the license. requirements for bloassays, physical examinations of

users, and special monitoring procedures.

2. Ensuring that all use of radioactive material is con-
' ducted in a safe manner and in accordance with NRC 6. Review the entire radiation safety program at least

regulations and the conditions of the license. annually to determine that all activities are being con-
ducted safely and l'i accordance with NRC regulations

Dulles and the conditions of the license. The review shall
include an examination of alt records, reports from the

The committee shall: radiation safety officer, results of NRC Inspection,
written safety procedures, and the adequacy of the

1. He familiar with all pertinent NRC regulations, the institution's management control system.

terms of the license,endinformation submitted in sup-
port of the request for thelicense andits amendments. 7. Recommend remedial action to correct any deficiencies

identified in the radiation safety program.

. 2. Review the training and experience of allindividuals
who use radioactive material (including physicians, 8. Maintain written records of all committee meetings,

technologists, physicists, and pharmacists) and deter- ections, recommendations, and decisions.

mine that their qualifications are sufficient to enable
them toperform their duties safely and in accordance 9 Ensure that the byproduct materiallicenselsamended,

with NRC regulations snd the conditions of thelicense. when necessary, prior to any changes in facilities,
equipment, policies, procedures, and personnel, as

3. Establish a program to ensure that al! individuals whose specified in the license.

dulles may require them to work in the vicinity of
radioactive material (e.g., nursing, security,and house- Meeting Frequency

The medical isotopes committee shall meet as of ten as necea-
sary to conduct its business but not less than once in each
calendar quarter.

Item 7
Page 5
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. NAME OF AUTHORIZED USER AUTHORI2ATION

' Stanley-H. Gumbiner, M.D. All,

'

- Jaspal Singh,'M.D. All-

Parvez Hussain Shirazi, M.D. All

Surinder K.'Parmar, M.D. All
'

Don'R. Santschi, M.D. Groups I, II,III-

and Xenon-133>

. .

B
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APPENDlX C

INSTRUMENTATION

1. Survey meters .

Wm. B. Johnson
Manufacturer's name:a.

CSM-5Manufseturer's model number :

1
Number orinstrutnents available:

0.2 mR/hrO mR/hr toMinimum range:

Maximum range: O mR/hr to ?n mR/hr

Victorcen
b. Manufacturer's name :

740-F
Manufacturer's model number:

I
Number of instruments available :

Minimum range : O mR/hr to _ 75 mR/hr

2500 m R/hrO mR/hr toMaximum range:

2. Dose calibrator

Nuclear Associates
Manufacturer's name :

Manufacturer's model number: Rad Cal II

1
Number ofinstruments availabic :

3. Instruments used for diagnostic procedures

Ma nufacturer's.

Model No.NameType of instrument
Picker 4/15

Gamma Camera
Picker Spectroscaler 4

Uptake Probe

,

Other (e.g.. liquid scintillation counter, area monitor, velometer)4

Pulmonex, Model 130-500 Xe-133 Dispensing / Trapping system

Item 9
Page 7

fdNTROL NO. 7 8 7 7 0
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CAllBRATION OF SURVEY INSTRUMENTS
,

.

Check appropriate items.

Y 1. Survey instruments will be calibrated at least annually and fullowing repair.

X 2. Calibration will be performed at awo points on each scale used for radiation protection purposes, i.e., at least un
to 1 R/hr.

The two points will be approximately 1/3 and 2/3 of full scale. A survey instrument may be considered properly
calibrated when the instrument readings are within 110 percent of the calculated or known values for each point

,

checked. Readings within 120 percent are considered acceptab!c if a calibration chart, graph, or response factor
is prepared, attached to the instrument, and used to interpret readings to within ,+ 10 percent. Also, when higher,

scales are not checked or calibrated, an appropriate precautionary ncte will be posted on the instrument.

3. Survey instruments will be calibrated

Y a. By the manufacturer

b. At the licensee's facility

(1) Calibration source

Manufacturer's name
Model no _

~

Activity in millieuries
or

Exposure rate at a specified distance
Accuracy

or Traceability to primary standard

X (2) The calibration procedures in Section I of Appendix D will be used
or

(3) The step-by step procedures. including radiation safety procedures, are attached.
cr
X c. By a consultant or outside firm

(1) Name Standard Ndelear Consultants, Ltd.

1340 Balmoral Ave. , Westchester, IL 60153
g33 g,,,,,,,,

(3) Procedures and sources

Y have been approved by NRC and are on file in License No._ 12-20362-01

* *
have been approved by an Agreement Statet a copy of the Agreement State license, the
procedures, and a description of the sources are attached, and the consultant's repurt will
contain the information on

the attached " Certificate of Instrument Calibration."
the consultant's reporting form as attached.

are described in the attachment, and the consultant's report will contain the information on

the attached " Certificate of instrument Calibration."
the consultant's reporling form as attached.

Item 10
Page 8

. .
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CAllBR ATION OF DOSE cat.lDRATOR.

A. Sources Used for Linearity Test

(Check as appropriate)

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

i

Ifkeneratorsarenotinuse,asourceofTc-99m'with
Other* lspeelfy). activity equivalent to the maximum activity assayed toX

clinical situations will be used.su

8, Sources Used for Instrument Accuracy and Constancy Tests 8 8 8

Suggested-

RadionucIlde Activity (MCI) Activity (mCl) Accurney

. Co.3 7 35 One millicurie or_more within 5%

Ba.133 0.t.o.5 100 microcuries or more within 5%
'

Cs137 o.3.o.2 100 microcuries or more within 5%

Ra 226 l2 N/A N/A

.N/A N/A N/A

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

or

Equivalent procedures are attached..

'Farlleensees who are not authorised for blo 99/Tc.99m generators.setivur must t=e equivalent to the highest ectivity viest.

cs We also request authorization to use an alternate method of performing dose
calibrator linearity checks using a "Lineator" device (Atomic' Products Corp.,
Center Horiches, NY) or a "Calicheck" system (Calcorp). We confirm the*

-

manufacturer's product literature will be followed with respect to use,
calculations, and replacement of damaged parts.

''' For constancy tests, we will use a Cs-137 source of 100 pCi or more to check
the Cs-137 setting as well as the other commonly used radionuclide settings.
The shorter half-lives of Ba-133 and co-57 make frequent decay corrections |
necessary and we therefore do not feel they are practical for this use.

i

Item 10 Cont'd
Page 9
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Assay 77mc8(hr) Correction F2ctor as in step 1. (Follow good radiation safety prac-

*

tices to avoid contamination and to minimize
: 0 31.633 radiation exposure.)
! '6 15.853

24 1.995 3. Select one volume as a standard (such as the
30 1 volume of reference standard used in performing

)~ 48 0.126 the test for instrument accuracy), and calculate
the ratio of measured activities for each volume'

Emmple: If the net activity measured at 30 hours to the reference volume activity. This represents
was 15.625 mci, the calculated activities for 6 and the volume correction factor (CF).
48 hours would be 15.625 mci x 15.853 = 247.7
mci and 15.625 mci x 0.126 = l.97 mci,respec- Ermple: If activities of 2.04, 2.02, and 2.00 mci
tively, are measured for 4, 8. and 10 mi volumes and

10 mi is the reference volume selected.y"
4. On log log coordinate paper, plot the measured

net activity (for esch time interval) versus the 2.00
4 ml V lume CF = = 0.98calculateel activity (for the same time interval).

o*5. The activities plotted should be within 15 percent
of the calculated activity if the instrument is 4 Plot the correction factors against the volume on
linear and functioning properly. Errors greater linear graph paper Use this graph to select the
than 15 percent indicate the need for repair or proper volume correction factors for routine
adjustment of the instrument. assay of that radionuclide.

6. lf instrument linearity cannot be corrected,it will 5. The true activity of a sample is calculated as
be necessary in routine assays to use either(a)an foitows:
aliquot of the cluate that can be accurately mea-
sured or (b) the graph constructed in step 4 to True Activity = htcasured Activity x
relate measured activities to calculated activities. Correction Factor

F. Test for Geometrical Variation where the correction factor used is for the same
volume and geometrical configuration as the

There may be significant geometricalvariation in activi- sample measured,
ty measured as a function of sample volume or configu-
ration, depending on the volume and size of the ionira- 6. Similarly, the same activity of Co-57 in a syringe
tion chamber used in the dose calibrator. The extent may be compared with that of 10 miir: a 30-cc
of geometrical variation should be ascertained for vial, and a correction factor may be calculated.
commonly used radionuclides and appropriate correc-
tion factors computed if variations are significant, i.e., 7 It should be noted that differences of 200 percent
greater than 12 percent. (Even though correction fac- in dose calibrator readings between glass and
tors may be provided by the manufacturer, the accu. plastic syringes have been observed for lower-
racy of these should be checked.)When available from energy radionuclides such as 1-125, which should
the manufacturer, certified data on geometrical varia- be assayed in a dose calibrator only if the relia-
tions m y be used in lieu of these measurements, bility of such an assay can be established. Glass

tubes and syringes may also vary enough in thick.
To measure variation with volume of liquid, a 30 cc ness to cause significant errors in assaying 1 125.
vial containing 2 mci of Co 57 or other appropriate llence, adequate correction factors must be
radionuclide in a volume of I ml will be used. established.

I, Assay vial at the appropriate instrument setting, An alternative to providing syringe calibration
and subtract background level to obtain net factors is to simply assay the stock vial before
activity. and after filling the syringe. The activity in the

syringe is then the difference in the two readings
2. Increase the volume of liquid in the vialin steps (with a volume correction if significant).

to 2,4,8,10,20, and 25 mi by adding the appro-
priate amount of water or saline. After each addi- G. Test for Instrument Accuracy
tion, gently shake vial to mix contents and assay

Check the accuracy of the dose calibrator for several
radionuclides, including Cs-137, Co 57, and Ha I33,

*
Assay times should he measured in whole hours and entrectw,n insing appropriate reference standards whose activities

teeIhaltlEe
' * ' ' * ' ' ''" *

scut's
have been cahbrated by comparisons with standard

fT =s 2h es has een u e n s
these correction tactors. Il3 sources that have been assaysxt by NDS and documented.
WAs an alternative to graphing these results, we find

we find we can nore accurately detertnine the % error by
U'" Ntha following equation: Calculated activity - Measured Activity " error Page !I

I Calculated Activity

- FoiiTROL NO. ' 3 7 7 0
-
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SOUTH SHORE HOSPITAL- .

' Chicago, Illinois

lead brick-storage area
t

Lead brick dose prep area
with upright lead glass, shield

Outside Wall Exhaust
4

-Dose calibrator
_yExhaust {#} % -

Uptake Probe '

-

\ in "
***#8 , Supply

etecto EKG- -

g ,

Stress Lab
i HOT LAB: 8' X 6,

Camera
*

Detector

Laboratory NUCLEAR MEDICINE ~~ , 77 SuPP ylCamera Room s
l18' X 14' '---SuPP Y

EKG Office~~~Exhaust
i

-

' [Ex)aust -7
< Supply

Surveys are performed to ensure that
radiation exposure levels are below NRC
and IDNS limits to unrestricted areas.

Hallway
Entrance doors are locked when authorized
personnel are not present to restrict
access to the radioactive materials.

EN
%3
t;
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PERSONNEL TRAINING PROGRAM

I. Individuals who work in or frequent restricted areas will be instructed
in the items specified in 10 CFR 19.12 at the time of initial employment
and at least annually thereafter.

This instruction will include:

a. All terms of the license pertinent to radiation safety.
.

b. Areas where radioactive material is used or stored.

c. Potential hazards associated with radioactive material.

d. Radiological safety procedures appropriate to their respective duties.

,e . Pertinent NRC regulations,

f. - Rules and regulations of the license.

g. Obligation to report unsafe conditions to the radiation safety officer.

h. Appropriate response to emergencies or unsafe conditions.

1. Right to be informed of their radiation exposure and bioassay results,

j.. Locations where the licensee has posted or made available notices, copies
of pertinent regulations, and copies of pertinent licenses and license
conditions (including applicaticns and applicable correspondence), as
required by 10 CFR Part 19.

11. Individuals whose duties may require them to work in the vicinity of
licensed material will be informed about radiation hazards and appropriate
precautions at the time of initial employment and at least annually thereafter.
This information will be provided initially at hospital employee orientation
sessions and annually thereafter at in-service meetings.

4

|

Item 12
Page 14
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APPENDIX F

PROCEDURES FOR SAFEL.Y OPENING PACKAGES
CONTAINING RADIOACTIVE MATERIAL.

1. Special requirements wi'I be followed for packages con- (2) Open inner package and verify that con-
taining quantities of radioactive material in cacess of tents agree with those on packing slip.
the Type A quantity limits as specified in paragraphs Compare requisition.' packing shp, and
20.305(aXI) and (cMI) of 10CFR Part 20 (more than label on hottie.
20 Ci for Mo 99 and Tc 99m).They will be monitored
for surface contamination and external radiation tevels (3) Check integrity of final source container
within 3 hours after receipt if received during working (i.e., inspect for breakage of seats or vials.
hours or within 18 hours if received after working loss of liquid, and discoloration of pack-
hours, in accordance with the requirements of para- aging mateiial).
graphs 2t120$(a) through (c). All shipments of liquids
greater than esempt quantities will be tested for leak- (4) Check also that shipment does not exceed
age.The NRC Regional Of fice will be notified in accord- possession limits.
ance with the regulations if removable contamination

3exceeds 0.01 pCi/100 cm or if external radiation
levels enceed 200mR/hr at the package surface or f. Wipe external Surface of final
10 mR/hr at 3 feet (or I m). Source container shield and re-

move wipe tn low background
2. For all packages, the following additional procedures area. Check wipes with a thin-

for opening packages will be carried out: end-window G-H survey meter,
and take precaution against the

f'ut on gloves to prevent hand contamination. Sprearl of contamination asa.

*

h. Wsually inspect package for any sign of stamage
(e 3., wetness, crushed), if damage is noted, stop g. klonitor the patking enaterial and packages fm
procedure and notify Radiation Safety Officer. snntanunation hefore discarding.

c. Measure en posure rate at 3 feet (or i ru) from (l) It contaminated, treat as radioactive waste.
package surface and record, if >10 mit/hr, stop
procedure and notify Radiation Safety Officer. ( 2) If not contJminated, ohhterJlc radiJtion

labels before discardmg in regular trash,
d. bleasure surface caposure rate and record, if

> 200 mR/hr. stop procalute and snitify thliAtion
Safely Officer. .1 Maintain rc6urdsof the rcsultsof sheckingcach guckage.

usinr "Radmactive Shipment Receipt Resord"(see nest
e. Open the package with the following precan- page) nr a form containing the same information.

tionary steps.

t|} Open the outer package (following manu.
facturer's directions, if suppliedi and *

,,,g,, , , , , , ,,,,,,,3,, , ,,,,g,,,,,,,,,

ternove packing shp. nh phvuse,as wemen ev.p.co.

.
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APPENDlX 1

AREA SURVEY PROCEDURES

1. All clution, preparation, and injection areas will be 5. A permanent record will he kept of all survey results, j
surveyed daily with an appropriately low range survey. Including negative results. The record will include.

,

rneter and decontaminated if necessary.' j

a. Location, date, and identification of criuipmerit
2. Laboratory areas where only small quantitics of radio- used, including the serial nirentwr and pertinent

active material are used (tes than 200 pCil will be counting efficiencies.
surveyed monthly,

b. Name of person conducting the survey.
3. Waste storage areas and all other laboratory areas will

be surveyed weekly, c. Drawing of area surveyed, identifying relevant
features such as active stnrage areas. active waste

4 "The weekly and monthly surveys will consist of t areas.etc.
.

d. Measural exposure rate s. keyed to location on the
a. A measurement of radiation levels with a survey drawing (point out rates that require corrective

meter sufficiently sensitive to detect 0.1 mR/hr. action).

' ' b. A series of wipe tests to measure contamination e. Detected contamination levels, keyed to loca.
levels. The method for performing wipe tests will tions on drawing.

. be sufficiently sensliive to detect 200 dem per
3100 cm for the contaminant involved. Wipes of f. Corrective action takenin the case of contamina-

elution and preparation attas or other **high tion or excessive exposure rates, reduced con-
background ** areas will be ternoved to s low back. tamination Icvels or exposure rates after correc-
pround arcs for measurernent, live action, and any appropriate comments.

its e.$he' le'n"E*c#e i n o'r :he "N r$rEEs'the e " 7m'd f.. I I Idrea Will be Cleaned if the Contaminationleveletceeds" '
r ey

8
e ever reevies wit he reci.eoed. 200 dpm/100 cm .

na At times when a well counter is not available for assaying wipes, the following
method may be performed, using a low level g.m. survey meter. We confinn the
following points:

A. The detector wall thickness will be 30 mg/cm' or less.

B. The instrument will be capable of detecting 0.1 mr/hr or less.

C. The approximate response time of the survey meter used will be 30 seconds
or less. The wipes will therefore be held at the open window of the
detector for about 30 seconds to ensure any contamination present may be
detected.

D. Wipes will be assayed in a low background area.

When a survey meter is used to assay the wipes, any readings over background###

radiation levels (rather than 200 dpm/100 cm') will be used as the action
level for cleaning the area.

.
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APPENDIX Jj

WASTE DISPOSAL
I-

-

| Note t in view of the recent problems with shallow land burial sites used by commercial waste disposal
I firms, NRC is encouraging its licensees to reduce the volume of wastes sent to these facilities.
'

Importa'nt slept In volume reduction are to segregate radioactive from nonradicactive waste, to
j hold short lived radioactive waste for decay in storage, and to release certain materials in the

sanitary sewer in accordance with $ 20.303 of 10 Cf'It Part 20.

1. Liquid weste will be disposed of(check as appropriate) fl/ A Disposed of by cummercial waste disposal serv.
Ice (see also item 4 below).

Y , in the sanitary sewer system in accordarec with
(20.303 of 10 CFR Part 20. Other (specify):

N/A _ By commercial waste disposal service (see also
item 4 below).

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

X lleid for decay * until radiation levels, as mes-
sured in a low background area with a low level
survey nn:ter and with all shiciding removed.have

1 Mo 99/Tc 99ni generators will be (check as appropriate) reached background levels. All radiation labets
will be removed or obliterated, and the waste

X Returned to the manufacturer for disposal, will be disposed of in normal trash.

X . Ileid for decay * until radiation icvels, as mea- fl/A Disposed of by commercial waste disposal serv.
sured in a low background area with a low level ice (see also item 4 belowl.
survey meter and with all shieldina removed. have
reached background levels. All radiation labels Other (specify):
will be removed or obliterated, and the generators
will be disposed of as normal trash.''

, .

4 The commercial waste disposal service used will be
b Be sure shal weste sentage .ress were deserthed la item 18 and

that they are surveyed perludiestfr (item 11).

**
These generet.rs mar contain inng44ved r.diol.otopic contami. (Name) (City State)

nants. T.herefore, the generator coNmns will t>e segressted in that
seves. pts.t i. eispa red ep.r.ieis i. enivre dee., io h.oerer J NRC/ Agreement state License No.
eher m , w m.nii

.t.

.
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Item 21

Procedures and Precautions for Use of Radioactive Gas (Xe-133)

't. Quantities to be used:

We expect the number _if patients undergoing Xe-133 lung ventilation~

studies to average 3 or less per week, with an average of 15 millicuries
of Xe-133 to be used per patient. We request a possession limit of
100 millicuries.

2. .Eauioment and ventilation:

Xe-133 will be used and stored only in the nuclear medicine area of the
hospi tal .(see attached sketch). The Xe-133 will.be stored in the manufact-
urer's shielded shipping container in the lead brick. storage area of the
hot lab. The Xe-133 will be used in the camera room and will be adminis-
tered to the patient using an NRC approved dispenser system such as the

.New England Nuclear "Calidose" dispensing system and an Atomic Products'

'' -Pulmonex Xe-133 delivery unit and gas trap. The system is shielded
-to, minimize radiation exposure to operating personnel. Other shielded
dispensing units may be used as they become available from other<

manufacturers, and approved by your agency.

The total combined exhaust from the camera room and hot lab will be
maintained at a rate of at least 400 cim. The exhaust will also.be
kept at least 10% higher than the supply rates to ensure a negative
pressure effect during use of Xe-133. These rates will be measured
on a semi-annual frequency. The exhaust air is vented directly to
the outside and the vent locations are shown on the attached sketch.

~

~

3. Procedures for routine use:

To minimi:e the escape of Xe-133 from the area, the entrance door to
the: nuclear medicine area will be kept closed and the door between
the camera room and hot lab Kept open during use and handling of Xe-133.

-The Xe-133 will be received in precalibrated unit dose vials. All doses
will- be assayed in the dose calibrator prior to adninistration.

Patients will be instructed on the details of the procedures, emphasi:ing
those steps in which their cooperation-is needed.

Patients will be connected to the Xe-133 delivery system either by
a face mask or by.a mouthpiece with a nose clamp. The patient connection
will be checked for leakage by feeling for air movement around the mask
or mouthpiece as the patient exhales into the system prior to adminis-
tration of the gas. To minimize the chances of having to discontinue
the study prior to completion, the patient will first be given a chance
'to become acclimated to the system before the gas is administered.

Item 21'
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The_ lung ventilation; procedure consists of breath holding, equilibrium
_

and wash-out phases. During the wash-out phase, the air is drawn into
'the' trap-to remove the Xe-133.

Manufacturer's instructions for checking and changing the CO2 and
moisture absorbers will be followed.' The system will also be visually

' checkedLperiodically to ensure all connections are intact.

. 4. Emeroency orocedures:

In.the event of' accidental release of Xe-133, the room will be evacuated
for appr,.oximately 30 minutes depending on the condition of the patient.
A survey meter will be used upon reentry to ensure the Xe-133 has been
cleared. With a room volume of approximately 2425 cubic feet and an
exhaust rate.of at least 400 cfm, we calculate one air turnover to
be approximately 6 minutes.

5. Ai*' concentrations in restricted areas:
.

All reasonable precautions will be taken to minimize the release of
Xe-133 into the room.- There wi .1, however, be some release from the
delivery system and from patients. It is unlikely that these releases

will exceed 25% of the Xe-133 used.
'

We can calculate the air concentration of Xe-133 in restricted areas (hot
lab and camera room), as follows:

Assumptions: 3 patients / week, ,

15 mci / patient
45 mci / week
25% escape into room

cfm minimum exhaust
1 cfm=6.797 X E7 ml/40 hour week

Therefore

4.5 X E4 uCi X 0.25
= 4.1 X E-7

400 cfm X 6.797 X E7 ml/40 hr weck /cfm

| .The calculated concentration of 4.1 X E-7 uCi/ml is well below the~10 CFR
20.103 limit of 1.0 X E-5 uCl/mi to restricted areas for Xe-133.

.

fi' 6. Air concentrations of Xe-133 in unrestricted areas:

.

.As stated in'ltem #5 above, the release of Xe-133 into the room is not
'

likely to exceed 25% of the activity used. We can therefore calculate
the maximum air concentratin of Xe-133 in unrestricted areas (point of
release from the exhaust system), as follows:

A. 3 patients / week X 15 mci X 1000 uCi/ mci X 52 weeks / year X 0.25

release fraction = 5.85 X E5 uCi activity released per year

i
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IB . - 400 cfm X 1.484 X E10 ml/ year /cfm = 5.94 X E12 ml/ year air volume

C. 5.85 X E5 uCi / 5.94 X E12 ml/ year = 1.72 E-7 uCi/mi air conc.

The air. concentration of 1.72 X E-7 uCi/ml averaged over one year is less
than the 10 CFR 20.103 limit of 3 X E-7 uCi/ml to unrestricted areas for
Xe-133.

7 '. Monitorino of Xe-133 cas trap efficiency:

.The efficiency of the Xe-133 trap will be monitored by measuring the
activity in the rebreathing tube during the equilibrium phase, and exhaust
port-during the first. minute of the washout phase. This measurement
will be made every tenth patient study using.the low level g.m. survey
meter. The meter probe will be shielded from the patient while taking
the readings. Exhaust port readings of less than 10% of the rebreathing

.

tube reading, the charcoal' filter will be replaced. The shielded,
saturated traps will be stored in nuclear medicine until no detectable
activity remains.

Item 21
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APPENDlX 0
/

MODEL PROGRAM FOR MAINTAtNING OCCUPATIONAL RADIATION EXPOSURES
! AT MEDICAL INSTITUTIONS ALAR A>

''

SOUTH SHORE HOSPITAL"

(Licensee's Name)

'April 17. 1985

(Date)

1. Management Commitment 2. Radiation Safety Committee (RSC)2
f

n. Review of Proposed Users and Uscss. We, the management of this (medical f acility,
. hospital, etc.), are committed to the program
described in this paper for keeping exposures (1) The RSC will thoroughly review the

[~ (individual and collective) as low as is reasonably qualifications of each applicant with

| achievabic (ALARA). In accord with this com- respect to the types and quantities of

[ mitment, we hereby describe an administrative materials and uses for which he has
[. organization for radiation safety and will develop applied to ensure that the applicant will

( the, necessary written policy, procedures, and be able to take appropriate measures to

[. Instructions to foster the ALAR A concept with- maintain exposure ALARA.
In our institution.The organization willinclude'-

a Radiation Safety Committec (RSC)' and a (2) When considering a new use of byproduct
Radiation Safety Officer t RSO). material, the RSC will review the efforts ,

of the applicant to maintain v;xposure
h. We will pctform a formal annual rcview of the ALARA.The user should have s'ptc matized

radiation safety program, including ALARA procedures to ensure ALARA and shalli
' considerations. This shall include reviews of have incorporated the use of special

operating procedures and past exposure records, equipment such as syringe shichjs. rubber
inspections, etc., and consultations with the gloves, etc., in his proposed use,
radiation protection staff oroutside consultants.

(3) The RSC will ensure that the userjustifies
c. Modification to operating and maintenance pro- his procedures and that dose will be ALARA

cedures and to equipment and facilitics will be (individual and collective).
made where they will reduce exposures t.nless

. the cost, in our judgment, is considered to be b. Delegation of Authority
unjustified. We will be able to demonstrate, if
necessary, that improvements have been sought, (The judicious delegation of RSC authority is
thal modifications have lven considered and that essential to the enforcement of an ALAR A
they have been implemented where reasonab'e. program.)
Where modifications have been recommended
but not implemented, we,will be prepared to (1) The RSC will delegate authority to the
describe the reasons for not implementing them. RSO for enforcement of the ALARA

concept,
d. In addition to maintaining doses to individuals

as far below the limits as is re asonably achievable. (2) The RSC will support the RSO in those
the sum of the doses received ; y all exposed inst. mees where it is necc>sary for the RSO
individuals will also be maintained at the lowest to assert his/her authority. Where the
practicable level. It would not be desirable. for RSO has tven overruled, the Committee
exampic, to hold the highest doses to individuals will record the basis for ils action in the,

to some fraction of the applicabic limit if this minutes of the Committeci quarterly
involved exposing, additional people ;.nd signif- meeting.
icantly increasing the sum of r:idiation doses
received by allinvolved individuals.

2 The itSO on private practive phnician licen es wiH assume the
3 Private practice phplcian 'icenses du nnt indude an RSC. rtsponsibilities of trie RSC under Sectiim 2.
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(W ~; the newly est1blish:d Investigiti:nal Level 11,, , I_those actions listed in paragraph 6.c above will Signa e
be followed.

J n D. Harner
- ~ Signature of Certifying Official * Name (print or type)c 7.

I hereby certify that this institution (or private prac. Administrator
' tice) has implemented the ALARA Program set forth Title

above.
r .

Institution (or Private Practice) Name and Address'
South Shore Hospital

.

The person who is authorised to make commitments for the 8015 South Luella Ave.
dministration or the institution (e.g., hospital administrator) or.

, a the case or e private practice. the licensed physician. ChiCaRo. IL 60617

i-
.
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APPENDIX E

PROCEDURES FOR ORDERING AND ACCEPTING del.IVERY !

0F RADIDACTIVE MATERIAt. I

l

i

1. 1he supervisory Nuclear hfedicine Technologist will (I) . A written request * will be obtained from the 1

.

place all orders for radioactive materials and will ensure physician who willperform the procedure.
that the requested materials and quantitles are auth-
orized by the license and that possession limits are not (2) retsons ordering the materials will refer-
esceeded, ence the physician's written request when

placing the otAr.The physician *s tequest
will indicate isotope. compound, activity

2. A system for ordering and receiving radioactive mate- level,etc.
rials will be established and maintained. The system
will consist minimally of the following. (3) The physician's written request will be ref.

crenced when receiving, opening.or storing
the radioactive material.

s. Ordering of routinely used materials
c. It is essential that written records' he maintained

for all ordering and receipt procedures.
(l) Wtliten records that identify the isotope,

compound, activity levols, and supplier, J. During normal working hours, carriers will be instructed

etc.. will be used. to deliver radioactive packages directly to the Nuclear
kledicine Department.

(2) The written reconis will be rcierenced when 4 During off duty hours, security personnel or other
opening or storing taJaoactive shipment. designated individuals will accept delivery of radioac-

tive packages in accordance with the procedures out-
lined in the sample memorandum below.

b. Ordering of specially used snaterials (e.g., thera- }n I,he e,a ors cis der e cien t eten teu est and

Peutic uses) assared prio, solis sJrninistration.

S AMPLE" MEMOR ANDUM

MEMORANDUM FOR: Security Personnel

FROM: flospital Administrator
SUBJECT:- RECEIFT OF PACKAGES CONTAINING RADI0 ACTIVE MATERIAL

,

Any packages containing radioactive traterial that arrive between 4:30 p.m. and 7 a.m.
or on Sundays shall be signed for by the Security Guard on duty and taken immediately
to the Nuclear Medicine Department. Unlock th,e door, place the package on top of the
counter immediately to the right of the door, and relock the door.
If the package is wet or appears to be damaged immediately contact the Radiation
Safety Officer. Ask the carrier to remain until it can he dtcrmined that neither he

nor the delivery vehicle is contaminated,

c(RADIATION SAFETY OFFICER

$*0FFICE Pil0NE

c(H0ME PHONE

'

**0n the actual memo that is used, this information will be filled in and updated as
necessary.
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