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St. John's Hospital
Teton County Hospital District

; ATTN: Charles S. Everts, M.D.
P.O. Box 428

|Jackson, Wyoming 83001 '

Gentlemen:

Enclosed is Check 33048 ($150) and voucher which accompanied your
recent application for renewal of Materials License 49-18276-01.

Section 170.11(a)(9) of Part 170, copy enclosed, provides that
no fees will be required for "A license for possession and use
of byproduct material, source material, or special nuclear ,

'

| material applied for by, or issued to an agency of a State or
any political subdivision thereof." The St. John's Hospital is ,

'

therefore, exempt from payment of license fees.
I

Your application has been sent to the Licensing staff for
processing.

,

I

Sincerely, ,

Odd"O
gendalackst*

Gle'nda Jackson
License Fee Management. Branch
Office of Administration

Enclosures:
1. Check 33048 ($150) and Voucher
2. 10 CFR 170

|

| DISTRIBUTION:
Pending Fee File
Weekly Reading File, ;

Materials Reading file i
!
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NRC FORM 313M U.S6 NUCLEAR REGULATORY COMMISSION Approved by OMB
'"" APPLICATION FOR MATERIALS LICENSE - MEDICAL

10 CFR 35

|NSTRUCTIONS - Cornatete frems 1 stough x if this a m imtut application or an entwati,m for renews of a licena use nippiementar sheets
sehere necessary item 26 omist be corr.pleted on allapplicatens and soped. Retson one copy. Submit ongenaland one copy of entrre
applicaten to : Director. Office of Nuclear Materuk Safety and Safeguards. U S. Nuclear Regulatory Commossoon. Washington. D C.
20555. tJpon approwalof this applicaten. the applicant uwllreceive a Matenals La ense. An NRC Materials Lwense os issued on accord-
usce owth the general requorements contunni as Totte 10. Code of Federal Regulat.orn. Part 30. and the lwenser e arbr ct to Title 10.e

Code of Federal Regulatens. Parts 19. 20 and 36 and thelicense feepicwsion of Title 10. Code of federal Reputations. Part 170. The
hcesse few category shoukt be stated e item N and the appmprnate tre owlosnt

1.a. NAME AND MAILING ADDRESS OF APPLICANT (msetucon, 1.tt STREET ADDRESS (ES) AT WHICH R ADIOACTIVE MATERIAL
firm, clinic, physician,etc) INCLUDE ZIP CODE WILL BE USED (if diffrsent from F.4) INCLUDE ZIP CODE

St. John's Hospital
Same

Teton County Hospital District
Jackson, Wyoming 83001

.TE LEPHONE NO.: ARE A CODE: 307 733 3636

2. PERSON TO CONTACT REGARDING THIS API LICATION 3. THIS IS AN APPLICATION FOR: (Check epropriate stem)
Charles S. Everts, M.D. * O NEW UCENSE

tt O AMENDMENT TO LICENSE NO.
c. @ RENEWAL OF LICEt4SE NO.189-18276-01

TE LEPHONE NO.: ARE A CODE I 3071 733 1636

4. INOlvlDUAL USERS (Name inchviduals evho will use or directfy 5 RADIATION SAFETY OFFICER (RSO)(Name ofperson designated
supervise use of radioachve material. Cornpleto Supplements A and B as radiernus sarety offecer. If other than imsevidualuser, complete resu-
for each individual.) me of traning andenpenence as n Supplement A )

Charles S. Everts, M.D. Charles S. Everts, M.D.
See Supplement A; Attached

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

ITEMS POSSESSION ITEMS POSSESSIONADDITIONAL ITEMS: DESIRED LIMITSRADIOACTIVE MATERIAL DESIRED LIMITS
LISTED |N: '

''X" (In millicurres)~x" (In miHocuries)

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

10 CFR 35.100, SCHEDULE A, GROUP | AS NEE DE D PHOSPHORUSs'l2 AS SOLUBLE PHOSPHATE
FOR TREATMENT OF POLYCYTHEMlA
VERA,LEUKEMI A AND BONE METASTASES

10 CFR 35.100, SCHEDULE A, GROUP 11 X AS NEE DED
PHOSPHORUS 32 AS COLLO:DAL CHROMIC
PHOSPHATE FOR INTRACAVITARY TREAT-
MENT OF MALIGN ANT E FFUSIONS.10 CFR 35.100, SCHEDULE A. GROUP lil X 2000
GOLD' 198 AS COLLOID FOR INTRA-
CAVITARY TREATMENT OF MALIGNANT

10 CFR 35.100, SCHEDULE A GROUP IV AS NEEDED E F FUSIONS.

IODINE,131 AS IODIDE FOR TREATMENT
10 CFR A100, SCHEDULE A, GROUP V AS NEEDED OF THYROlO CARCINOMA

XENON 2133 AS GASOR GAS IN SALINE FOR
10 CFR 35.100, SCHEDULE A, GROUP VI BLOOD FLOW STUDIES AND PULMONARY X 3000

FUNCTION STUDIES.

6.b. RADIOACTIVE MATERIAL FOR USES NOT LISTED IN ITEM 6.a. Isewedsowces up to smCiusedfor
cahbration and reference standards are authorized under Seccon 35.14(d),10 CfR Part 3S , and NEED NO T BE LIS TEDJ

*
CHEMICA L MAXIMUM NUMBER

. ELEMENT AND MASS NUMBER AND/OR OF WILLICURIES DESCRIBE PURPOSE OF USEPHYSICAL FORM OF EACH FORM ~
' -
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INFORMATION REQUIRED F;R ITEMS 7 THROUGH 23
_

For items 7 through 23, check the appropriate box (es) and submit a detailed desa mtion of all the requested information. Begin
each item on a separate sheet. Identify the item number and the date of the application in the lower right corner of each page, if
you indicate that an appendix to the medical licensing guide will be followed, do not submit the pages, but specify the revision
number and date of the referenced guide: Regulatory Guide 10.8 , Rev. Date: Oct, 1980I

15. GENERAL RULES FOR THE SAFE USE OF7. MEDICAL ISOTOPES COMMITTEE RADIOACTIVE MATERIAL (Check One),

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

*
Duties as in Appendix B;or X Equivalent Rules Attached

(Check One)

X Equivalent Duties Attached 16. EMERGENCY PROCEDURES (Check One)

8. TRAINING AND EXPERIENCE Appendix H Procedures Followed;or

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

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

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

Appendix C Form Attached;or X Equivalent Procedures Attached

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

10. CALIBRATION OF INSTRUMENTS Appendix J Form Attached;or

Appendix D Procedures Followed for Survey
X Equivalent Information Attachedinstruments; or

ANNINX Equivalent Procedures Attached;and 19*
(Check One)

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

(Check One)
Equivalent Procedures Attached Equivalent Procedures Attached

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

X Description and Diagram Attached Detailed Information Attached;and

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

X Description of Training Attached Equivalent Procedures A*tached

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

X Detailed Information Attached X Detailed Information Attached

PROCEDURES AND PRECAUTIONS FOR USE OF
PROCEDURES FOR SAFELY OPENING PACKAGES

22. RADIOACTIVE MATERIAL IN ANIMALS14. CONTAINING RADIOACTIVE MATERIALS
(Check One) Detailed Information Attached

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

x Equivalent Procedures Attached Detailed Information Attached

NRC FORM 313'A
C C1) Page 2
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24. PERSONNEL MONITORING DEVICES

[ ,,.,, gj SUPPLIE R EXCHANGE FREQUENCYgg

X 1F 8 LM Searle Diagnostics, Inc. Monthly
1

' ""0LE
ggy TLD Health Physics Services

OTHE R (Specotyl iDes Plaines, IL 60018 4

i

X FILM Searle Diagnostics, Inc. Monthly

!b. FINGER TLD Health Physics Services i

" ' " #3"''' '"#
D nes, IL 60018

FILM

c. WRIST TLD

OTHER (Specify)

d. OTHER ISpecifyl

25. FOR PRIVATE PRACTICE APPLICANTS ONLY
a. HOSPITA1. AGREEING TO ACCEPT PATIENTS CONTAINING RADIOACTIVE M ATERI AL

N AME OF HOSPITAL 11 ATTACH A COPY OF THE AGREEMENT LETTER
SIGNED BY THE HOSPITAL ADMINISTRA10R.

MA A DMss
c. WHEN REQUESTING THER APY PROCEDURES,

ATTACH A COPY OF fiADIATION SAFETY PRECAU-
Cf TY STATE ZIP CODE - TIONS TO BE YAKEN AND LIST AVAILABLE

FI ACI ATION DiTECTION INSTRUMENTS.

26. CERTIFICATE
(This item must be completed by applican t)

The applicant and any official executing this certificate on behalf of the applicant named ir1 1 tem la cer tify that this application is prepared in
conformity with Title 10, Code of Federal Regulations, Parts 30 and 35, and that all information conta ned hereirt, including any supplements
attached hereto,is true and correct to the best of our knowledge and belief.

tA APPLICANT OR CEPTIFYING OFFICIAL (Senature/

a. LICENSE FEE REQUIRED
(See Section 170.31, IO CFR 170)

(1) NAME (Type of Pront)

fil LICENSE FEE CATEGORY: Exempt SS170.11 m TiTLc

Part A Paragraph 9

c. DATE
(2) LICENSE FEE ENCLOSED: $_ Exempt

NRC FORM 313M (9-81)
Page 3
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PRIVACY ACT STATEMENT

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

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

2. PRINCIPAL PURPOSE (S) The information is evaluated by the NRC staff pursuant to the criteria set forth in 10 CFR
Parts 30-36 to determine whether the application meets the requitements of the Atonbc 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 mcy 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 EFFECT ON INDIVIDUAL OF NOT PROVIDING
INFORMATION Disclosure of the requested information is voluntary. If the requested information is not furnished,
however, the application for radioactive material license, or amendment thereof, will not be processed.

5. SYSTEM MANAGER (S) AND ADDRESS Director, Division of Fuel Cycle and Material Safety, Office of Nuclear Mate-
rial Safety and Safeguards, U.S. Nuclear Regulatory Commission, Washington, D.C. 205C1

NRC FORM 313M
(9 81)
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NRC FORM 313M SUPPLEMENT A U.S. NOCLEAR REGULATORY COMMISSION
"

TRAINING AND EXPERIENCE
AUTHORIZED USER OR RADIATION SAFETY OFFICER

1. NAME OF AUT'ORIZED USER OR RADIATION SAFETY OFFICER 2. STATE OR TERRITORY IN
*" " LI CE "Charles S. Everts, M.D. pg ,'CTiC E C E
Wyomirg, Utah

#
3. CERTIFICATION

*
SPECIALTY BOARD CATEGORY MONTH AND YEAR CERTIFIED

A B C

A:nerican Board of Radiology Diagnostic Radiology Board Eligible

4. TRAINING RECEIVED IN BASIC RADIOlSOTOPE HANDLING TECHNIQUES

TYPE AND LENGTH OF TRAINING

LECTURE / SUPE RVISED
FIE LD OF TRAINING LOCATION AND DATE(Si OF TRAINING LABORATORY LABORATORY

A B COURSES EXPERIENCE
(Hours) (Hours)

C D

1) University of Utah Medical

a. R ADI ATION PHYSICS AND Center, 1971-1974, Radiology 90 20
INSTRUVENTATION

2) ResidentMontana State University

1) University of Utah Medical

'
~

'b. RADI ATION PROTECTION
Resident 20

2) Montana State University

1) University of Utah Medical
c. MATHEMATICS PERTAINING TO

THE USE AND MEASUREMENT Center, 1971-1974, Radiology
20OF RADIOACTIVITY Resident

2) Mnntara Stnte University

1) University of Utah Medical

d. R ADI ATION BIOLOGY Center, 1971-1974, Radiology
Resident 30

1) University of Utah Medical
e. RADIOPHARMACEUTICAL Center, 1971-1974, RadiologyCHE N RY

Resident 20 20

5. EXPERIENCE W|TH RADIAT|0N. (Actualuse of Radioisotopes or Equivalent Experience)

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

NRC FORM 313M Supplement A
(94n Page 5

2
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NRC FORM 313M SUPPLEMENT C U. S. NUCLEAR REGULATORY COMMISSION
(9-81)

PRECEPTOR STATEMENT

Supplement B must be completed by the wplicantphysician's preceptor. Iimore than one preceptor is necessary to document
xperience, obtain a separate statement from each.

1. APPLICANT PHYSICIAN'S NAME AND ADORESS KEY TO COLUMN C
PE RSON AL PARTICIPATION SHOULD CONSIST OF:FU LL N AMF.

1, Supervised examination of patients to determine the suitability f or
Charles S. Everts, M.D. radioisotoon diagnosis and/or treatment and recommendJtion f or

prescribed dosage.

^ 2 Collaboration in dose calibration and actual administration of dose
St. John's Hospital to the patient includina caicuiation or the rad ation dose, reiated

***'"''*'"''*"dP'"'"' ' d''*-
Teton County Hospital District

c:T Y | STATE | ZW CODE 3-Adequate period of tra.ning to enable physician to manage radioactive
"d'""'''"'''"'"S"d'''""*"d'''""' '

JrCkson WY 83001 Wes""n't

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

CASES INVOLVING COMMENTS
ISITOPE CONDITIONS DI AGNOSED OR TREATED PE RSON AL iAdd,rional mformarum or comments may

PARTICSPA11ON be submntted in duplicate on separaar sheett}
A B C D

DI AGNOSIS OF THYROID FUNCTION See previous license application
DETE RMIN ATION OF BLOOD AND License NO.: 49-18276-01
BLOOD PLASM A VOLUME

l-131 LIVE R FUNCTION STUDIES
or

1-125 FAT ABSORPTION STUDIES

KIDNEY FUNCTION STUDIES

IN VITRO STUDIES

OTHER

|-125 DETECTION OF THROMBOSIS

l-131 THY ROID IM AGING

P 32 EYE TUMOR LOCAllZATION

S*- 5 PANCRE AS IM AGING

Yt>.169 CISTE RNOG R APHY

BLOOO FLOW STUDIES ANDM 33
PULMON ARY FUNCTION STUDIES

OTHER

BR AIN IM AGING

CAROI AC IM AGING

TH Y ROI D IM AGI N G

SALIVARY GLANO lMAGING

Tc-99m BLOOD POOL IMAGING

PLACENTA LOCALIZATION

LIVE R AND SPLEEN IMAGING

LUNG IMAGING

BONE IM AGING

OTHER

NRC FORM 313M SU*PLEMENT B
Page 6(941i 9 9



hRECEPTOR STATEMENT (Continuc
2. CLINICAL TRAINING AND EXPEElENCE OF ABOVE Nr.MED PHYSICIAN (Continued)

NUMBEli'OF
CASES INVOLVING COMMENTS

PE RSONAL 'Adkfitiona/information or commena may beISOTOPE CONDITIONS DIAGNOSED OR TREATED
PARTICIPATION submite* din diplicaer on separate sheets)

A B C D

P-32 TREATMENT OF POLYCYTHEMIA VER A,
(So/ubAr) LEUKEMIA, AND BONE METASTASES

^^ ^ ^
(Colk dall

TRE ATMENT OF THYROlD CARCINOMA
1131

TREATMENT OF HYPERTHYROIDISM

Au-198 |NTRACAVITARY TREATMENT

C&GO INTE RSTITI AL TRE ATMENT
or

C+137 INTR ACAVITARY TRE AWENT

l-125
INTERSTITI AL TREATMENTor

f r-192
Co60
or TELETHE RAPY TRE ATMENT

C5137

Sr-90 TREATMENT OF EYE DISE ASE

R ADIOPHARVACEUTICAL PREPARATlON

[[gh GE NE R ATOR

GENERATOR

Tc 99m RE AGENT KITS

O ther

3. DATES AND TOTAL NUMBER OF HOURS RECEIVED IN CLINICAL RADIOlSOTOPE TRAINING

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

WAS OBTAINED UNDER THE SUPERVISION OF:
A NAME OF SUPE RVISOR

ta, NAME OF INSTITUTION 1. PRECEPTOR'S NAME (Pte.me type orpnnt)

c. M AILING ADDRESS

4 CI TY 8. DA T E

5. MATERI ALS LICENSE NUMBER (S)

NRC FORM 313M SUPPLEMENT B
CEO

oro eso-eis
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9t. 3abu's Respttal
P.O. BOX 428

JACKSON, WYOMING 83001
(307)733-3636

Re: License 49- 182-76- 01- Renewal

NRC 313M

ADDENDUM

Additional experience an'd training of RSO-User Charles S. Everts, M.D.

Charles S. Everts, M.D. has received additional training and experience in
use of diagnostic radioisotopes as follows: Above-mentioned is qualified for
the MA Physician's Recognition Award in continuing medical education in
diagnostic radiology. The following journals are received and read:
(1) Seminars in Nuclear Medicine; (2) Clinical Nuclear Medicine; (3) American
Journal of Roentgenology; (4) Radiology; (5) Journal, Canadian Association
of Radiologists; (6) American College of Radiology Self-Evaluation Programs;
(7) Saunders Monographs and Clinical Radiology; (8) Radiologic Clinics of
North America. <

r
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CllARLES S EVERTS MD
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NRC - 313M

Section 2 MEDICAL ISOTOPES COMMITTEE

A. Committee Authority

The Medical Isotopes Committee is established by
the authority of the Hospital Administrator and the
Governing Body of Teton County Hospital District as
the administrative body responsible for the safe
use of radionuclides within the institution.

B. Committees, Duties and Responsibilities

1. Review and grant permission for, or disapprove,
the use of byproduct material for all uses
within the institution from the standpoint of
radiological health and safety of patients or
working personnel and other factors which the
committee may wish to establish for medical use
of byproduct materials prior to submission of
an application to the Nuclear Regulatory
Commission for licensing action.

2. Prescribe special conditions that will be
required during a proposed use of byproduct
material such as requirements for bioassays and
physical examination of user, minimum level of
training ar.1 experience of users.

3. Receive and review records and reports from the
Radiation Safety Officer and other individuals
delegated responsibility for health safety
practices in the institution.

4. Recommend remedial action to correct safety
infractions.

5. Formulate and review the institutional training
programs for the safe use of radioisotopes.

6. Maintain written record of actions taken by the
coenittee.

7. Inform the nuclear Regulatory Commission of any
changes in Committee Membership.

8. The committec chall, when appropriates

a. Review safety aspects to consider special
cases or problems of the program.

b. Review record keeping procedures of the
committee.

c. Review methods of record keeping and
receipts, transfers and disposals of all
radioactive materials within the
institution. -m'

d. Review provisions for initiating corrective
action as necessary to assure radiation
qagety. 4

% e+

c___.____._ _ _ _ _ ___________________________.________________f__._.___._.____._ . _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ _ . . _ _ _ _ _ _ . _ _ _ _ _ _ . _ _ . _ . _ _ _ _ _ _ _ _ _ _ . .
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NRC - 313M

Section 1 (Continued)

C. Meeting frequency annually, or more frequently as
required.

D. Committee members include:

Charles S. Everts, M.D., Chairman and Radiation
Safety officer, Diagnostic Radiologist (see
experience as listed in Supplement A).

William Fogarty, M.D., Pathologist

Robert Lippard, Administrator

Julie Huot, R.N., Nursing Service

Bruce Hayse, M.D., F.P.

*
..

4

e

**
*

I

s
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ _ _ _ _ _ _ _ . . . _ _ _ _ _ _ _ _ _ _ _J
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NRC - 313M

Section 1 INSTRUMENTATION

A. Survey Instruments

1. Picker Geiger-Mueller Survey !!eter, Model 655-186
with Beta, Gamma,. Geiger Probe. Five ranges are
available including 0-0.2, 0-2, 0-20, 0-200, and
0-2000 mR per hour.

The Survey Meter capable of low level (0.1 mR per
hour) and high level (1 R per hour) will be kept
available, calibrated and operational at all
times. Survey instruments will be calibrated to
110% of full scale.

2. MiniMonitor 125 Contamination Monitor, Model
05-572 with thin-window G.M. detector. Three *ranges are available including 0-500, 0-5000, and
0-50000 c:pm (accuracy 110% of full-scale). Sensi- *
tivity is approximately 5000 cpm per uCi of I-125
for a point source placed 5 mm from the detector
window. .. ,

* .ar

B. Dose Calibrator
r am

1. Picker Digital Isotope Dose Calibrator Model 632- <
507 with energy range of 25 kev to 3 !!ev and
activity levolqJrom 1 uCi to 999 mci, or an
instrument to meet or exceed these specifications.
(May be purchased in the future).,

C. Diagnostic Instruments

1. General Electric Maxicamera 400A (1984 model)

2. Pulmonex Xenon System - xenon delivery system with
built-in xenon gas trap (charcoal) for
rebreathing, washout, perfusion, and single-breath
studies. (May be purchased in the future).

IlOTE:

Radioisotopes will be purchased on a unit dose basis
from:

Nuclear Pharmacy, Inc.
1201 E. 17th Street
Denver, CO 80218

a. See attached protocol for alternative measurement of
activity of radioisotope doses.

- _ _ _ . - . _ _ _ - - _ - _ _ _ _ - - - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _--_ A
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NRC - 313M

Section la CALIBRATION OF INSTRUMENTS

I. A. The following standards will be purchased as
required for calibration and tests for dose
calibrator:

1. Cesium-137 standard 200 uCi 15%.
* 2. Cobalt-57 standard 5 mci 15%.
* 3. Darium-133 standard 250 uCi 15%.

Sources 2 and 3 will be purchased when*

generator and dose calibrator are used.

>
B. A standard source of 1 to 3 uci 15% of Cs-137

will be used as reference check cource fot the
survey meter.

II. Methods of Calibration

1. The survey meters will be calibrated as
follows:

a. The survey meters will be checked daily or
before each use with a check source. In
addition, a battery check will be obtained *

daily or before each use. Daily constancy,

and reference ch'ack will be done with the
Co-57 (5 mci 154) source.

' b. Once each year, the instruments will be
calibrated to within 110% of the values
for each point checked by the manufacturer
or by an outside contractor.

2. a. The methods used to monitor the dose
calibrator will be those described in
Section Two of Appendix D of HRC,

Regulatory Guide 10.8 (Revision 1,
October, 1980),

b. The activity of the Tc-99m source used to
perform linearity tests on the dose
calibrator will be equivalent to the
maximum activity that is assayed in
clinical situations or maximum daily order
of pertechnetate. .

_ . _ _ . . _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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NRC - 313M .

Section la (Continued) |:

|

3. The G.E. Maxicamera '400A will be subjected to
quality control tests and loading procedures
per enclosed materials.

4. Logs of each calibration or monitoring will be
maintained.

.,

r
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'
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NRC - 313M

Section 11 FACILITIES AND EQUIPMENT |

A. The Nuclear Medicine Laboratory consists of one ,

area located on the ground floor of the hospital. |
This floor- plan .will meet the requirements of
exposure levels for the posted, restricted areas
and unrestricted areas as set forth in 10 CPR
20.101.and 10 CFR 20.105 respectively.

<

B. Receipt and Storage of Radioactive Materials

1. All radioactive materials will be received and
logged in the hot lab of the-Nuclear Medicine ,

Laboratory. -

;

2. If purchased, a 99"Tc generator will be i
'

shielded by a total of 7 cm of lead. An
additional 5-cm thickness of lead (bricks) will !

be' placed on the siden of the generator. A
block of the shielding is removed in order to i

elute the generator. The additional shielding *

will remain around the generator until it is ,

removed to the hot storage area which is
located in a remote area in the emergency

Withtheexceptionofthgggalbasement.generator room of the hos
3. c generator, and

standards described in Section 10, Part 1, all :
"

radioactive materials will be stored in the
original shipping containers in a cave 5-cm i
thick in the refrigerator just below the I

"

cabinet where the generator is located.
Standards 1-4 listed in Section 10 will be ,

stored in a 1-inch thick lead container.
'

S fficient shielding will be placed around the !

0.2 mLi Cs-137 source to reduce exposure to 2
,

mR/hr at 15 cm from the' source. [
4. Waste materials, old generators, needles and '

syringes 'and other contaminated items will be |
stored for decay in the hot storage area. The
hot storage area is located such that only *

limited occupancy is likely. If needed, L

sufficient shielding will be installed to '

reduce exposure in the hot storage area to 2
mR/hr 'at th9 exterior walls. These items will |

remain in their shipping containers, in lead
shielded _ boxes or in plastic-lined boxes until
their disposal.

5. Posted areas including the scanner room, the
hot lab, and hot storage area will be locked'
when not in use. Only informed, responsible
persons will be permitted keys to these areas.

i

|

I

t-
. .

.
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Section 11 (Continued)

C. Preparation and llandling of Radioactive Materials

The Nuclear Medicine Laboratory offers tile floors
and formica-sufaced counter tops. Counter tops
will be covered with polyethylene-backed absorbent
paper. All radiopharmaceuticals for administration
to patients will be prepared in the Nuclear
Medicine hot lab areas as follows:

1. 99mTc generator will be eluted directly into a
shielded vial.

2. Generator cluate and other bottled pharmaceuti-
cals will be removed from shielding via 12-inch
tongs for purposes of observation and/or vial
assay. Transfer of radioactive materials will
be ahieved via needle and syringe or pipette.
If pipetting is required, only suction devices
such as rubber bulbs or specifically-adapted
disposable syringes or automated pipetting
devices will be used.

3. Appropriate shielding will.be employed by the
radiation worker during handling of radioactive
materials. This will be accomplished with the
use of lead pigs (such as shipping containers),
lead sheeting, lead shielded syringes and lead
bricks. Manufacturer specifications for each
pharmaceutical preparation will be followed to
minimize exposure. Each radioactive materials N
preparation will be assayed via well ionization '/
chamber.

4. Doses or radiopharmaceuticals will be withdrawn
from shielded vials and placed in lead pigs
until assay and/or administration. Technetium-
99m preparations or any other radioactive
materials will be routinely withdrawn and
injected into shielded syringes. Each patient
dose will be assayed via well ionization
chamber or alternative method described herein.

D. Administration of Radioactive Materials and Patient
Procedures

1. The Nuclear Medicine imaging area offers a
tiled floor with sufficient area for
administration of radiopharmaceuticals to
patients. Patient examination via gamma camera
will occur in this room.

2. Administration of radiopharmaceuticals to
patients will occur only in the imaging room or
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Section 11 (Continued)

in the patient's room in the hospital.

E. No in-vivo /in-vitro or radioimmunoassay procedures
requiring pipetting of patient specimens, manipula-
tion of specimens and counting of test tubes con-
taining radioactive materials are to be instituted
at this time.

.

A ____________________._____.._______._.m_ _ _ _ _ . _ _ _ _ _ . _ _ . _ _ . _ _ _ _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ . - _ _ . _ _ . . _ . _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ . _ _ _ . _ _ _ . _ . _ _ _ _ -_ _ _ _ _ - . - _ _ _ _ _
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Section la PERSONNEL TRAINING PROGRAM AND FREQUENCY

A. Radiation workers

1. Radiation workers will be provided with
materials for continuing education in the form
of books, journals, discussions or scientific
meetings.

2. Discussions will include recent topics in
journals relating to new or varied procedures,
radiation safety review and radiopharmaceutical
development.

3. Recent publications including the " Journal of
Nuclear Medicine" will be provided.

4. Radiation workers will be instructed as to the
terms and conditions of the NRC license and
will be kept inforced and required to read
applicable NRC regulations.

B. Other. personnel

1. All personnel potentially coming in contact
with radioactive materials including nurses,
housekeeping, and security personnel will be
informed of the locations and potential hazards
of radioactive materials stored in each
location.-

2. Nursing personnel will be informed of the
proper procedures for handling radioactive
patients.

3. Housekeeping will be informed of the areas
which they may clean and refuse items which
they may remove.

4. Security will be informed of the potential
hazards in case of theft, fire and storm
damage.

5. Individuals who work in or f requent any portion
of a restricted area will receive instruction
as specified in 10 CFR 19.12.

C. Information of the above described nature will be
give through routine inservice education at the
time of employment and annually thereafter.

_

___ - -____- _ _- __ _ - _ __-__- - _ _ _ _ _ - _ _ - - _ - _ _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ - - _ _ _ _ - _ _ - _
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Section 11 PROCEDURES FOR ORDERING AND RECEIPT OF RADIOACTIVE
MATERIALS

A. Before ordering radioactive materials, the unct
will determine that the needed order will (when
roccived and combined with on-hand materials) not
exceed authorized possession limits.

B. The supplier of the radioactive materials will be
instructed to deliver radioactive materiale
directly to the Nucicar Medicine Laboratory, or if
af ter hours, to the !! cad Nurse of the Emergency
Room area or security personnel, who will transfer-

the materials to the Nuc1 car Medicine hot lab area.

C. It in the responsibility of the Nucicar Medicine
Technologist to assay the received radioactive
materials, survey the shipping container for
leakage and to record the amounto of materials
received.

D. Survey of the shipping container will be achieved
with the uno of the Survey Motor.

E. Leakage or shipping container contamination will be
reported to the supplier within 48 houro of
discovery.

F. See coction 14 for procedures for safely opening
packagen containing radioactive material.
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Section 11 PROCEDURES FOR SAFELY OPENING PACKAGES CONTAINING
RADIOACTIVE MATERIAL

A. Receiving

1. Radioactive materiala (RM) will normally be
delivered directly to the Nuc1 car Medicino area
during working houro.

2. Should the Nuclear Medicino area be closed, the
materials will be delivered to the Ilead Nurse of
the Emergency Room. The Emergency Room Nurse on
duty will immediately deliver the materials to
the Nuc1 car Medicine hot lab and immediately
notify the Nuclear Medicino personnel of such
action.

3. It will be the responsibility of the Radiation
Safety Office and the Nuc1 car Medicine
Tcchnologist to arrange with the various
delivering agencien the proper location for
delivery of radioactive materials.

D. Package Manipulation (all packages of radioactive
material).

1. All packagon of radioactive material will be
presumed contaminated. Rubber gloven will be
worn by all personnel handling boxen of
radioactivo material including the Emergency Room
Nurse on duty.

2. Only the Radiation Safety Officer or the Nucicar
Medicine Technologist may open packaged
radioactive materialc.

3. The packaged radioactive material will be
surveyed in the following manner within 3 houro
of recolpt during working hourn or within 10
hours of roccipt during weekendo or holidays:

a. Prior to opening, each packago will be
monitored with the curvey motor and exposure
ratos recorded at: three (3) foot from the
packago curfaces at the surface of the cidon,
top, and bottom of the package. Any reading
greater than 10 mR/hr at 3 feet from the
surface or 200 mR/hr at the package surface
will be immediately reported to the final
delivory agency, the nupplier, and the
Nuclear Regulatory Commincion by telephone
and telegraph. The addroon ins

_



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

NRC - 313M

Section 1A (Continued)

United States Nuclear Regulatory Commionion
Offico of Inspection and Enforcement,
Region IV
Suite 1000
611 Ryan Plaza Drive
Arlington, Texan 76012
Telephone (817) 060-8191

b. Step (a) above must be completed for cach
package of radioactive materials. If this
condition required Nuc1 car Regulatory
Comnionion notification, the package will not
be opened. The intact package will be placed
in a plastic bag and will not be opened until
permionion in obtained from the Nuclear
Regulatory Commionion. The packago will be
stored in the hot storage area located in tho

| emergency generator room.
1

c. If Stcp (a) above did not require NRC
notification, open the package and observo
contents for damage or leakage. If no damage
in obnorved, proceed with the unpacking,
ancay the material (where applicabic) and
proceed witn the disposition of packago
contento,

liipo external nurface of final source
container with moistened cotton awab or
filter paper hold with forcopo, monitor, and
record,

d. Survey packing material with the curvey
motor. If activity la found, determine the
radiation icycl. Thon notify the supplier as
soon ao poonible. If no activity in found,
remove or deface the radioactive material
signo and dispono of the package.

4 Pecord in an appropriato log the following
information:

Supplier
Transport group label
Nuclido and amount
Transportation index
Haximum reading at surface of package and at

3 foot (mR/hr).

.

17901

ammusuma
,

. - _ _ _ . _ _ , -_ _ _ - _ _ . _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ - _ _ _ - _ _ . _ _ _ _
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sacklan 11 (continued)

5. When radioactive material is administered to a *

patient, record the date, the patient's name,
'

identifying number and activity of the dose
administered.

.

t

*

u________________ _____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Section li - GENERAL LABORATORY RULES FOR THE SAFE USE OF
RADIOACTIVE MATERIALS

A. Personnel Safety Precautions

1. Age - Radiation workern will have had their
18th birthday prior to employment.

2. Monitoring:

a. Prior to employment, the unct will obtain a
medical record and occupational exposure
record of potential employeen. The poton-
tial employeen' recordo will demonstrate
compliance with 10 CFR 20.102 before they
are permitted into restricted arcan,

,

b. Radiation workers will wear film badges and
finger film badges when handling
radioactive materials, patients who have
been injected with radioactive materlain,
or while working in arean where radioactive'

materials or patienta may be.

c. Individuals whose monitored icvels
approaching those described in 10 CFR
20.101 will be annigned employment in non-
radiation arean or terminated.

3. Protective clothing - Radiation workers will
wear protective clothing including knee-length
laboratory coats and disposable plastic gloven
while working with radioactive materials or
radioactive patients.

4. Transfer and chielding:

a. Transfer of all (liquid) radioactive ma-
terials from container to container will be
achieved by noodle and chielded nyringe or
by pipette. Whencycr pipetting in
required, only suction devicen auch an
rubber bulbo or especially adapted dispon-
able nyringen or automated pipetting
devices will be used.

b. Appropriate chielding will be cmployed for
radiation workern handling radioactive ma-
terials. This will be accomplished with
the une of Icad pign (such an shipping
container), lead checting, lead bricks and
a leaded glann work protective barrier
(Picker Model G53-456).
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* section li(Continued)

,

c. All radioactive materials withdrawn from
shielded Vials or preparation of
radiopharmaceuticals for intravenous

,

- administration to patients will be
withe'r' awn into shielded containers or

*

shielded syringes. Syringe shields will
. routinely be used for administration of'

patient doses, the only exception will be
pediatric pacients where syringe shields
.would impede injection and would cc, promise'

the patient's well-being.

d. Capsules will be transferred to patient<
,

from. shielded container, using tongs.g

c', ' survey generator, preparation and injections

areas for contamination after each pro-
cedure or at the end of the day; decon-
taminate if necessary.

'

5. Ingestion of Radioactive Materials - Eating and
drinking will not be allowed in posted areas
except as prescribed by the user for patient
being examined with radioactive materials.
Smokig is prohibited without exception in all.

areas %here radiopharmaceuticals are used or
,

stored. ,,

6 nadiation exEcsure to personnel during genera-
tor elution and handling of radioactive
materials will be minimized by folicwing the
manufacturer's instructions exactly:

'

a. The generator column will be rencved from
"

its shield seven days af ter its calibration
date.and placed in the hot storage room

~ behina lead bricks until 10 Mo-99 half
livps have elapsed from the date of cali-^

. i, brncion.-

a~ -

. b. Elution will be accomplished directly into~

a shielded vial,

c. 12 inch tongs will be used to remove the
eluate vial from the shield for assay.s.

d. Eluate vials will remain in a lead shield
during withdrawal +of doses.

,, . r .'
,

' '
., ,,

f ,6
'n
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Section lji(Continued)

B. Record keeping

1. The receipt and disposition of all radioactive
materials will be recorded. These records
include: Supplier, Nuclide, transport and
group label, transportation index, exposure at
3 feet from package surface, chemical form,
specific activity, concentration, activity as
per label and well ionization chamber assay,
date of calibration, lot number, date of
receipt, expiration date, intended use, names,
and identifying number of patients receiving
portions of this material, date of administra-
tion, amount administered (volume and activi-
ties), amount of residue, date and method of
disposal.

2. Records of radiation survey. These records
are to include: Survey Meter readings of
surveyed areas, background reading, counts per
minute of wipe samples, background count,
date, contamination if any, meter reading and
counts per minute after decontamination.

3. Records of instrument calibration are to
includes dat.e of calibration, activity of
source, reading of instrument, distance from
source to detector and efficiency and full
width at half maximum of energy peak if appro-

'

priate.

4. Records of film badge and film badge finger
monitors will be maintained monthly on each
radiation worker. These records are to
include: type of monitor, dates of exposure,
exposure level, reasons for excess reading (if

.

any), action taken (if any).'

C. Posting of restricted areas

1. The following areas will be posted as follows
when room contents warrants ronventional
radiation symbol and words, ' Caution, Radio-
active Material". The Nuc3 0ar Medicine
imaging room, hot laboratcry, laboratory area
and hot storage, 99mTc generator and rooms of

. patients hospitalized for 131-Iodine and other
| nuclide therapy.
i

!

!
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Section 11(Continued)

2. A copy of the current regulations of 10 CPR
19, 20, 30 and 35, license application,
the license, approved Nuclear Medicine proce-
dure manual and a form AEC-3, Notice to"

Employees" will be posted or available in the
imaging room. Additional documents as
required in 10 CFR 19 will be posted in the
imaging room.

3. A copy of " Safety with Radioisotopes" will be
posted in the imaging room, the hot labora-
tory, the laboratory and the hot storage
areas.

.
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Section li EMERGENCY PROCEDURES INCLUDING NAMES AND TELEPHONE
NUMBERS OF PERSONNEL TO DE NOTIFIED

Unsealed radioactive liquids are handled routinely in
the Nuclear Medicine Laboratory. 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 radia-
tion exposure and prevent the spread et contanina-
tion.

r

A. Minor Spills (tracer activities)
a

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

2. Cover the spill with absorbent paper.
.

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

4. Clean-up: Use disposable gloves and remote
handling tongs. Carefully fold the absorbent
paper and pad. Insert into a plastic bag and'

dispose of in the radioactive waste container.
Include all other contaminated materials such as;

disposable gloves.

) 5. Survey (Survey Meter) potentially contaminated
personnel before they disperse, and decontaminate
as necessary.*

6. Notify the Radiation Safety Officer of the
incident.

.

B. Major Spills (therapy activities)

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. Vacate room.
<

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

the room.

6. If the spill is on the skin, flush thoroughly.
4

_ . . _ _ _ _ _ _ . _ , . _ - _ . . _ _ . . . . _ . _ _ _ . _ . . . , . _ . _ _ _ . . . . _ _ _ . . . _ . _ . _ . _ . __ _ _ _ . _ _
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Section 11 (Continued)

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

8. Notify the Radiation Safety Officer immediately.

9. Survey (survey meter) personnel involved,
immediately initiate decontamination of personnel
as necessary, using mild soap and lukewarm
water.*

C. A poster, " Safety with Radioisotopes", will be
displayed in the hot laboratory, the imaging room, the
laboratory and the hot storage area. This poster
describes the procedures which are to be followed in
the case of an emergency. In addition, this poster
contains a description of what constitutes an
emergency with regard to spillage of radionuclides.
An emergency will be considered such if levels of
activity in the contaminated area are found to be on
the order of 3000 counts per minute or greater.

D. In the case of fire involving radioactive materials,
the Fire Department is to be notified immediately,
then the Radiation Safety Officer and the Hospital
Administrator are to be notified. This poster will be
displayed in both the laboratory and storage areas of
the Nuclear Medicine facility.

| E. In addition, at the time of employment, the Nuclear
| Medicine Technologist will be informed of these

posters and the procedures to be followed.

* Refer to Radiologists Health Handbook, pp. 194-203
(reference list), for methods of personnel and area
decontamination.

,

L
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Section 11 AREA SURVEY PROCEDURES

A. Daily surveys of the floor, patient chairs, patient
stretchers, linens, sink, counter top and injection
areas of the Nuclear Medicine suite will be ac-
complished via the Survey Meter when the area is in
use. Materials or areas found to be above room
background will be respectively stored for decay or
scrubbed to background. The minimum survey re-
quirement is weekly intervals.

B. Before the Nuclear Medicine Technologist leaves the
area where the Molybdenum-Technetium generator is
eluted, radiopharmaceuticals prepared or patient
doses prepared for administration.to patients, he
or she will survey hands, clothing and shoes for
contamination. If activity is detected, the hands
will be washed to remove such contamination. All
clothing and contaminated objects of the person
will be removed and stored for decay. Each survey
will be recorded in an appropriate log.

C. Should accidental contamination occur, immediate
survey and scrubbing procedures will begin.

D. Urine assays of each person handling millicurie
amounts of radioactive material will be conducted
on a weekly basis or more f requently if contamina-
tion is suspected. ,

E. Records of surveys, assays and wipe tests will be
maintained including the identification of the
person performing the survey.

F. Wipe tests: Routine weekly wipe tests will be done
i

in areas where radiophacmaceuticalsI

are used or stored.

G. The proposed separate storage area for radioactive
K wastes located in the basement level will, if used,

be surveyed at least weekly. Detected contamina-
tion levels will be kayed to a location on a
drawing.,

|

|

!

|

|

_ _ _ . . _ - . ._ - _ _ , . _ _ _ _ , .-
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Section la WASTE DISPOSAL PROCEDURES

A. Solid wastes and waste materials of 99"Tc such as
contaminated instruments, syringes, sealed
containers or liquid will be sorted in the hot
storage area until such time that when measured at
surface by the Survey Meter do not produce a reading
above background. When sufficiently decayed,
radioactive labels will be removed and disposable
wastes will be placed in the refuse collection
system. Usable items will be thoroughly washed and
returned to normal use.

B. Liquid wastes of Iodine-125, Iodine-131 labeled
to human blood or serum will be dispersed into the
sanitary sewerage in accordance with 10 CFR 20.303.
The minimum water usage in St. John's Hospital is

26,500 gallons per monty (July, 1979). This is
equivalent to 3.23 x 10 ml of water per day. The
maximum amount of radioactive materials in any room
described above that could be dispersed into the
sewer will not exceed:

1311. I - 6 x 10-5 uCi/ml

2. 99mTc - 2 x 10-1 uCi/ml
Other nuclides could be dispersed into the sewerage
but the total quantity will not exceed those values
set for 10 CFR 20 Appendix B, Table 1, Column 2.

C. A receptacle having a double liner and labeled, " Hot
Trash - Do Not Empty", is provided in the Nuclear
Medicine Department for contaminated material.

A decay bin will be placed in an area removed f rom
the general public and hospital personnel, and shall
be secured with a lock to prevent inadvertent entry.
The area will be properly labeled with warning
signs.

D. Generators will be returned to the manufacturer for
disposal.

E. Records of each disposal, date, method, amount of
activites involved, and initials of person
discarding the material will be maintained.

* Note: An attempt will be made to dispose of all
,

wastes by decay to background level.

_ - _ _ . -, .
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Section 21 PROCEDURES AND PRECAUTIONS FOR USE OF RADIOACTIVE
GASES (e.g. Xenon-133) 1

1. Quantities to be Used
It is anticipated that not more than two pulmonary
ventilation studies requiring 20 mci Xe-133 will
be performed per wee.V.

2. Use and Storage Areas

A Pulmonex Xenon System will be purchased and
housed in the imaging room. Xenon-133 will be
purchased as needed and stored until use behind
lead bricks in the hot lab. Ventilation in this

3area is approximately 150 ft / min, with the
exhaust vent located directly above the storage
site. Ventilation rate in the area will be
measured semi-annually to assure adequate air
flow.

3. Procedures for Routine Use

A single vial of Xenon-133 (20-30 mci) will be
loaded into a Calidose gun and then into the
Automatic Xenon Dispenser on the Pulmonex unit for
delivery to the patient. The patient will inhale
Xe-133 through a face mask and will wear a nose
clamp to minimize the possibility of accidentally
exhaling into the room. Upon expiration back into
the f ace mask, the Xe-133 will be trapped in a
charcoal filter built into the Pulmonex unit.
This filter will be changed semi-annually to
prevent the possibility of saturation with gas.
Radioactive filters will be completely shielded
with lead bricks on a four-wheeled cart and stored
in the hot storage room for at least ten Xe-133
half lives. They will then be disposed of as
ordinary trash.

4. Emergency Procedures

In the event of accidental release of Xe-133 into
the imaging room, the room will be immediately
evacuated until a survey (survey meter) of the
room indicates a return to background radiation
levels.

5. Air Concentrations of Xe-133 in Restricted Areas

From the ventilation rate in the imaging room, we
estimate that even if the entire contents of two

i

.
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APPENDlX D (Continued)
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Sectiore ?-

METilODS FOR CAL!BR ATIOD OF DOSE CALIBR ATOR*

All radiopharmaceuticals must he assayed for activity to 3. Calculate net activity of each source subtracting
an accuracy of 10 percent. The most common mstrument for out background level.
eccomplishing this is an iomzation-type dose calibrator. The
instrument nust be checked for securate operation at the time
of installation and periodically thereaf ter. 4. For each source, plot net activity versus the day

of the year on semilog graph paper.
A. Test for *.5 following:

5. Log the background levels.
1. Instrument constancy (dady)

2. Instrument accuracy (at installation and annually 6. Indicate the predicted activity of each source
thereaf ter) based on decay calculations and the + 5 percent

limits on the graph.
3. Instrument linearity (at installation and quarterly

thereafter)
7 Repeat the procedure used for the Cs-137 source

4. Geometncal variation (at installation) for all the commonly used radionuclide settings.

B. After repair or adjustment of the dose calibrator, repeat 8. Variations greater than + 5 percent from the pre-
all the appropriate tests hsted above (dependent upon dicted activity indicate the need for instrument

n the nature of the repairs). repair or adjustment.
{ -|
_M*

C. Test for Instnament Constancy 9 Investigate higher than normal background levels
to determine their origin and to climinate them *

Instrument const.rney means that there is reproduci- if possible by decontamination, relocation, etc.
bility, within a stated acceptable degree of precision, --

in measuring a constant activity over time. Assay at
least one relatively long-lived reference smrce such as D. Inspect the instrument on a quartti y basis to ascertaint

Cs 137, Co-57," or Ra-226' using a reproducible that the measurement chamber liner is in place ind
geometry before each day's use of the instrument. that instrument zero is properly set (see manuf acturer's
Preferably, at ! cast two rcierence sources (for example, instructions).
3-5 mci of Co-57 and 100-200 pCi of Cs-137 or 12
mg Ra 226 (with appropriate decay corrections) will
be alternated each day of use to test the instrument's E. Test of instrument Linearity
performance over a range of photon energies and
source activities. The linearity of a dose calibrator should be ascertained

over the entire range of activitics employed. This test ,
l. Assay each reference source using the appropriate willuse a vtalof Tc-99m whose activity is equivalent to

instrument setting (i.e., Cs-137 setting for Cs-137). the maximum anticipated activ.ty to be assayed (e.g.,
the first elution from a new gen:rator).

2. Measure background level at same mstrument set- ,

ting, or check that automatic background sut> l. Assay the Tc-99m vial in the dose calibrator, and
traction is operating properly when blanks arc subtract background level to obtain net activity
inserted in the calibrator, in millicuries.

*

See AN51 N42.lHMS." Calibration ania Usage or Dose Cainbestor 2. Repeat step I at time intervals of 6,24,30, and
laatsetton chambers ror the Assay or Mad,onociades** (Amer 6c an 48 hours after the initial assay.Natsanal Standarda lastitute, Inc 1430 Droadway, New York, N.Y.

.

Ioo t s).

3. Using the 3& hour activity measurement as a start-.O "Ca s7 and Ite-226 are nas subject to NRC heensing; the respective ing point, calculate the predicted activities at 0,G 54 ne ah Id be consulted to deterrmne ils requirernents ror
6, 24, and 48 hours using the following table;

,

l

10.8 27,
,

In 1 - d
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Section 21 (Continued)

30-mci vials (maximum number of studies per week)
of Xe-133 were simultaneously opened to the t

atmosphere in the room,- the allowed maximum
permissible levels of Xe-133 listed in Regulatory
Guide 10.8-53 (October, 1980) would not be
exceeded. This event is extremely unlikely to
occur.

6. Release of Exhaust to outside of Ilospital

Air from the ventilation system is exhausted
through a stack on the roof of the hospital. The
door leading to the roof will be locked at all
times and posted with a sign displaying the
conventional symbol and the words " Caution,
Radioactive Materials." Personnel with access to
the roof will be given specific instructions about
radiation safety.

:
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Assey Time * (hr/ Correction Factor as in step l. (Follow good radittion safety prac-
tices to avoid contamination and to minimize

0 31.63I radiation ex posure.)
6 15.853O

t 24 1.995 3. Select one volume as a standard (such as the
30 I 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

Earmple : If the net activity measured at 30 hours to the reference volume activity. Thisrepresents
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 = 241.7
mci and 15.625 mC a 0.126 = 1.97 mGi,respec- Ewmple: If activities of 2.04, 2.02, and 2.00 mci
tively, are measured for 4, 8, and 10 mi volumes and

10 ml is the reference solume selected.
4. On log-log coordinate paper, plot the measured

net activity (for each time interval) versus the 2.00
calculated activity (for the same time intervalL 4 ml Volume CF = = 0.98

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

6. !f instrument hnearity cannot t e corrected,it will 5. The true activity of a sample is calculated as
be r:ecessary in routine assays to use either(a)an follows:
aliquot of the cluate that can be accurately mea-
sured or (b) the graph constructed in step 4 to True Activity = Measured Activity a
relate measured activities to calculated activities. Correction Factor

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

. There may be significant geometrical vanation in activi- sample measured. (ty measured as a Itmetion of sampic volume or configu- e
ration, depending on the volume and size of the ionim f.. Simdarly, the same activity of Co 57 in a syringe
tion chamber used in the dose calibrator. The calent may be compared with that of 10 mlin a 30-cc
of geometrical vanation should be ascertamed for vial, and a correction factor may be calculated.
commonly used radionuchdes and app'opriate correc-
tion factors computed af variations are significant,i.e., 7. It should be noted that differences of 200 percent-
greater than ,+ 2 percent. (liven though correction fac- in dose cahbrator readings between glass and
tors may be provided by the manufacturer, the accu- plastic syringes have been observed for lower-
racy of these should tic chedcJ.)When avadable from energy radionuclides such as 1-125, which should
the manufa ster, certified data on geometrical varia- be assayed in a dose calibrator only if the relia-
tions may 14 used in heu of these measurements. bility of such an assay can be established. Glass

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

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

synnge 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. Af ter each addi- G. Test for Instrument Accuracy
Lion, gently shake vial to mia contents and assay

Check the accuracy of the dose calibrator for several
radionuclides, including Cs-137. Co-57, and BaI3,

(Q/
Assay tirnos should t>e measused in whole hours and correcte..a using appropnate reference standards whose activities'*"*'s should be used to the shard decemal sce as inJnated. Ih*

moes recent heltere or T = 6 o2 hours has seta us*Jin cakulateag have been cahbrated by comparisons with standard
shese correctina futors. s/2 sources that have been assaysui by NBS and documented.

10.8-28
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The activity levels of the referrnte sources used should 4. Repeat th3 above steps for other commonly used
'

,

approsimate those levels normally encountered in clin- radionuclides for which adequate reference stand-
ical use (e.g., Co-57,3 5 milhcuries) giving adequate ards are available.
attention to source configuration. Identsfy in your

u/ . application the three sources that you wdl uw. State 5. Keep a log of these cahbration checks.
nuclide, activity, and calibration accuracy. The lower-

"
energy reference standaids (Tc 99m, Xe-133,1-125) 6. Calibration checks that do not agree within s

must be in vials with the same thicknen of glass as the + 5 percent indicate that the instrument should '

,

actualsamples to be measured for best accuracy. be repaired or adjusted, if this is not possible, a
calibration factor should be calculated for use
during routine assays of radionuclides.

1. Assay the reference standard in the dose calibra-
tot at the appropnate setting, and subtract the 7. At the same time theinstrument is beinginitially
background level to obtain the net activity. calibrated at the ticensee's facihty with t!'c refer-

ence standards, place a long-hved source in the
calibrator, set the instrument. in turn, at the vari-

2. Repeat step I for a totalof 3 determinations, and ous radionuclide settings used (Cs-137, I-131,
average results. Tc-99m,1125, etc.), and record the readings.

These values may later be used to check instru-
-

ment cabbration at each setting (after correcting
3. The average activity determined in step 2 should for decay of the long-lived source) without re-

agree with the certified activity of the reference quiring more reference standards. Keep a log of
5source within1 percent after decay corrections. these initial and subsequent readings.

.
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CALIBRATION OF DOSE Call 8RATOR

A.~ Sources Used for Lancanty Test -

(Check as appropriate)

First elution frorn new Mo-99/Tc-99m senerator'
I

or

Othet* (specify ) i
,

B. Sources Used for Instrument Accuracy and Constancy Tests

Suggested [
' Radionuclide Activity ( mCa) Activig (mci) Accuracy

Co-57 35

Be133 0.1 0.5

Cs 137 0.1 0.2

Ra-226 12

O g,
C. The procedures desenbed in Section 2 of Appendix D will be used for cabbration of the dose calibrator

Dr

N

. Equivalent procedures are aitached.

l

' Foe licensees who are not authorucJ fos Mu-99/ic 99m generators, at tivity must be equivalent to the heshest, activity used.
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- ST. JO'HN'S HOSPITAL Licznsn #49-18276-01
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* APPCNDIX O

MODEL PROGRAM FOR MAINTAINING OCCUPATIONAL R ADIATION F.XPOSURES,

AT MEDICAL INSTITullONS ALARA[ [,
b

(Licensee's Name)

(Datel
>

Radiation Safety Committee (RSC)#2.
1. , .'.lanateutnt Commitment

|
Review ut psopo ed Users and Uses

a.' We, the management of this (medical facihty, 4.

hospital, ete.L are committed to the program (1) The RSC will thorourhly resiew the
described in this paper for Luping espo<ures
(indnidual and so'lective) aslow asis reasonably

ciuahfications of each applisant with
to the ty pes and quantities ofrespect

ashiesahic ( \LARAL in accord with thn com- materials and uses for which he has ;

mitment, we hereby desesibe an administrative applied to ensure that the applicant will [

orpnitation for radiation safety and will deselop be able to take apprornate measures to ,

the necessary w ritten policy. Procedures, and maintain exposure ALAR A. |

instructions to foster the ALAR A concept with-
in our institation. The organization willinclude When considerinp a new use of byproduct
a Radiation Safety Committee (RSC)' and a (2)

material, the RSC will review the efforts
Radiation Safety Officer iRSO). of the applicant to maintain cxposure

AL\RA. The user should base sptematized
h. We will perform a formal annual review of Ihe procedures to ensure ALAR A and shall ,Iradiation safety pregam, int!uding ALAR A Iave incorporated the use of special

conoderations. This shall indude resiews of equipment such as syringe shicids. rubber
ostati.v. plowdares and put exposure records, rioses. etc., in his proposed use.

.

f

4 inspections, etc., and consultations with the
radntion protection staff or outside consultants. The RSC will ensarc that the userjustifies(3)

his procedures and that dose wi!! bc Al ARA
Modification to operating and maintenance pro-

(mdisidual and collectnc).c.
cedures and to equipment and facilibes will be
made where they wdl sedute esposurcs unless

h. Delegation of Authoritythe cost, in our judgment, is considered to be
unjustified. We will be able to demonstrate, if (The judicidus deleption of RSC authonty is
necesury, that impronments have becn sought.I essential to the enforcement of an ALARA
that modifications hase lven considered.and that
they have been implemented where reasonable,

program.)
,

Where modifications have been recommended The RSC will delepte authority to the
but not hnplemented, we will he prepared to (1)

RSO for enforcement of the Al AR A |
describe the reasons for not implementing them.

concept. ,

d. In addition to maintaining doses to individuals The HSC wdl support the RSO in those
as far fulow the limits as is reasonably achievable, (2)

instances where it isnecessary fut the RSO
the sum of the doses received by all esposest to assert his/her authority. Where the
individuals will atso be maintained at the lowest

,

RSO has teen overruled. the Corm.uttee
practicable Icscl. It would not be desirable, for will record the basis for its action m the

'

,
cumple, to hold the highest Joses to individuals minutes of the Committee \ questerly

|
to some fraction of the applicable limit if this

meeting.
involved exposing additional people and si nif.F

icantly increasing the sum of radiation dmes
receised by allinsolved indisiduals.

the2The HSO un psiute practice phpician licenses wilt auva. :

^ , Private practice rhnician licennes do not inictude an t<SC. responst>ehues of abr RSC und<s Scciion 2.
,

0i
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> Review of ALAR A Program (M The RSO willenure that authorlied users.
=is7 ' c.
_y ^ worhers. .md ,,neillary personne! who may

(1) The RSC wdl encourage all usersto review be esposed to radiation will be instructed 1

/y in the ALARA philosophy and informed '

current procedures and desek@ new pro- '

cedures as appropriate to implement the that management, the RSC, and the RSO'

are comrnitted to implementing the ;ALARA concept.
AL\RA concept. j

(2) The RSC will perform a quarterly review ;

Cooperative Efforts for Development of A LA RA |of occupational radiation exposure with c.
i

particular attention to instances where Procedures
!

investigational Lescis m Tab!c 0-1 helow
are esceeded. The principal purpose of Radiation workers will be gisen opportunities

this review is to assess trends in occupa- to participate in formulation of the procedures

tional exposure as anindex of the AI. ARA that they will bc sequired to follow,

program quality and to decide if action is
watranted when Imestigational Lesels are (1) The RSO will be in cime contact with all

3 users and workers in order to develop
exceeded (see Sation 6L ALARA procedures for working with

(3) The RSC will evaluate our instituti>n's radioattive materials.

oserall efforts for maintaining exposutis
Al. ARA on an annual basis. This seview

(2) The RSO will estab!ish procedures for
willinstude thccffortsof the RFO, autho- receiving and evaluating the suggestions of

individual workers for improving health
riied users. and workers as wc!! as those physics practices and wi!! encourage theof management.

use of those procedures.

3. Ra liation Safety Officer (RSO)
d. Reviewine, Instances of Deviation from Good

ALARA Practices- Annual and Quarterly Resiew
r

(1) Annual resiew of the radiation safety pro- The RSO wdl mvestipte all known imtantes

pam. The RSO will perform an annual re-
of deviation from good ALARA practices and,

view of the rad.. tion safety presgram for if possible. will determine the c. vices. When the
cause is known, the RSO will icquire changesadherence to ALARA ontepts. Reviews

of specific procedures may be conducted in the program to maintain espesures ALAR A.

on a more frequent basis.
4 Authorized Users

(2) Qu.ataly review of occupational espo-
unres. The RSO will review at least quar- a. New Procedures Insohing Potential Radiation

terly the external radiation exposures of Ex posures

authoriied users and workers to determine
that their expo >ures are ALARA in accord- (1) The authorized user will consult with,and-

ance with the p:osions of See: ion 6 of receive the approval of, the RSO and/or
RSC during the planning stage befose using

thi.s program. radioactive matcrials for a new precedure.

(3) Quarterly resiew of records of raihation'

level surseys. The RSO will resiew radia- (2) The authoriicd user wdles atuate all proce-

tion lesels in unrestricted and restricted
dures before using radioactive matcri.ils , . .

to ensure that esposures wdl be kept.neas to determine that they were at
ALAR A. This nay be enhanced throughA L A R A les els during the previous quarter.
the application of trial runs.

h. Foucation ResponsiNiities for ALARA Program
b. Responubility of Authorited User to Persons

(1) The RSO will schc dule briefings and educa- Under flis!!!ct Supenison

tional sessions to inform workers of
ALARA pro; ram efforts. (1) The autt ved user will exp!ain the

ALAR A v :. cept and his/her commitment
to maintain esposures ALARA to a!! per-
sons under his3 er supervision.

'Ihe NR(* has emptusited that the insoligational Levels in this
g-rogram are not new dme limats tut. u noted in ICRf' Report 26
"ItrcomrmenJ4tions or t!.e International Comreiwion s n Radn.lugicas .(2) The authorized user will ensure that per-
l'ae.fr6 tion." serve as check smints ah.se which the results are ton. sons under his/her supervision who are
sidescJ wrfkiently imriottant to justify fuseher investipteons.

10.8-58
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subject to oesupational .ediation expo- c. Quarter!y esposure of individuals to Icw than

sure are trained and cduatcJ in good Investigational Level 1.

health ihWes prxtkeund in maintamingt fixeept when deened appropnate by the RSO,-

exposures ALAR A.' -
no fusther action will be taken in those casesM where an individual's empowre is less than

& 5. Persons hho Rrceive Occupational Radiation Exposure Table 0-1 values for the Investigational LevelI,.1

The worker will be instructed in the ALAR A b. Personnel exposures equal to or greater than
a.

concept and its selationship to working proce. Investigational Level I, but less than Investiga-

dures and work conditions. tional Level 11.

b. The worker will know what recourses ase avail-
The RSO wi!! review the caposure at each inde-

abic if he/she feels that ALARA is not being sidual whose quarterfy c xposures equat or e nced

promoted on the job. Investigational Lewell and wi!! repori the ecsults
of the leviews at the first RSC meeung fu!!owing'

6. Establisfiment of Investigational f.cscis In Order to the quarter when the exposure was setorded. If

Monitor Individual Ocenpations! Esternal Radiation the ex posure does not equal or enced Investiga-
tional Lesel it, no action related specifiolly to

Exposures
the exposure is required unless deemed appro-

This institution hereby establishes priate by the Committee. The Comnnitee will,

frivestiption4! Leve!, for occupation 4! exte nal radia- however, consider each such esposure in com-

tron cuposure whah, when eseceded, wd! initiate parnon with those of othess performing similar

review or investigation by the RSC and/or the RSO. tasks as an index of Al.AR A program quality

The Investiptional Levels that we have adopted are and wi!! record the review m the Comnuttee
Lsted in Table O-1 below, l'hese levels apply to the minutes.

exposure of individua! workers.
c. Exposure equal to or greater than Invest:sa-

tional Level !!.
Tab!c 0 1 ~

The RSO willinvestigate in a timely manner the
~

In vestigational f.e> cts enunds)of 41!personnelexposuresequahngor ex-

(merms ;xr utendar quarter) eeeding Investigat onal Level!!armt,if warrant 4
# wn!! take action. A report of Ihe investigation, ae-

I.rict I l.ri el lt tions taken,if any,and s copy of the individual's
Form NRC 5 or its equivalent will be presented
to the RSC at the first RSC meetmg fo!!owingI. Whole body; head and -

'onipietion of the investigation. The detads oftrunk ; active blood-lornung 400 800
organs;Iens of e)es, or these leports wi!! be recorded in the RSC nunutes,

gonads Committee minutes wd! be sent to the manage-
. ment of this institution for review. The m,..utes.

2. Ifands and forearrns, feet containirg deta!!s of the investigation, will be
5,000 10,000 made avat'abic to NRC insentors for review atand ankles

the t:me of the next ir.spection.

3. Skin of whofe body' 8,000 5,000
d. Reestabbshment of an individual occupational

worker's investi;stional LevcIll to a fevel above
U dNMN *

#
*
Not normally appfut i to n icar meJenne opeeath,os essept

. rhoes ta6ing sivunsant quasstehta ur tot:tassmthrq swtogws.
In cases where a worker's or a group of workers'
e x posures need to e x ceed Investigational Lctel lt
a new, high6r Investigation.nl Level!! may be

The Radiation Safety Officer wdl review and record estabhshed on the bais that it is 6anvstent with
on 1 orm NRC-5, " Current Occupational External good ALAR A praeteses for that individual or
Radtation Exposures," or an equivalent form (e g., group. Justificatum for a new f asestigationaf
Josimeter processor's report), results of pctsonnel Levei ll wd! be documented.

,

I monitormg rtot less than onec in any calendar quarter
as required by } 0A01 of 10 CF R Part 20. The follow- The RSCwill:eview thefu tification for and will
ing actions s.ill be taken at the Investigational Levels approve, all revisions of Investigathmal level !!.

.

.
as stated in Table 0-1 In such cases. when the csposure equa!> oreseceds

?
*

I
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the newly established Investiptional I.esel II, - g 7 I

those actions listed in paragraph 6.c above will Signature

$e / C. (||W/]
' 'l

7. Signature of Certifying Officid Naine (piint or type) ,

Mn d -

7
I benby certify that this institution (or private prac-

Titletice) has impleinented the Al.AR A I nogram set forth
above.

Institution (or Private Practice) Lme and Address:f %bsfr /bc7d&L
/

The peru >n who is uihtesteeJ to r,4ke cosinc.itua nts for the
-

dadr.r:4.tavn of the i.utitution (e g , houital a lminntral.it) or. _ _ _ _

a the ( ae or a private f nt tice, the licenscJ rhpi.ian.

',
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*
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REFERENCE ITEMS 9, 10-B, 15-3,

1
3. ALTERNATIVE METHOD OF DOSE CALIERATION

A. The Geiger-Mueller Survey Meter vill be calitrated each
day or before each dose is given using a CD-57 source
with accuracy i 5%. The activity of the source will be
5 mC . Each patient dost: vill be assayed i=cediatelyi
before given. When multiple doses are received on the
same day, each separate dose vill be assayed using the
Survey Meter.

B. The same geometry, i.e. , distance and containers will be
used each time when assaying doses.

C. The dose vial will be properly shielded in a cylindrical
lead container. The sa:e container will also expedite
maintaining the same geonetry from source to detector
each time an assay is done.

D. Geiger-Mueller Survey Meter vill be calibrated by the '

University of Utah, Salt Lake City, Utah, before initial
use and thereafter on a yearly basis or i' batteries
are changed. The Geiger-Mueller Survey Meter will be
calibrated for an energy spectrum to give readings for
Technetium-99.

- E. Measurements by the G-M Survey v ter to be used ate
St. John's Hospital vill be taken for sources of known
activity in the Laboratory of the University of Utah
Radiopharmacy (the supplier.) These resdings will be
correlated and calibrated for~ doses of kncvn activity
given by their dose calibrator. A graphic chart will
be made. Additionally, records vill be kept correlating
the activity determined at St. John's Eospital with that
activity predetermined at the University of Utah -

Radiopharmacy.

F. The overall accuracy of this alternative systes should

.

be i 10%.
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A. St. 2 c_'s Ecspita' vill purchase a ~,eiger-Mueller strecy instr : sst
ci sui .atie design and quality.

3. *:he ~J. s:rvey instr ent will be sent to the University cf Uta ..
Radici:cical Eealth .Npart=ent f:r :Ci bration. Re initial cCi-tratic vil' te per'czned using ue G Ourie Ceri=-13'T scurre
cre ated c. der 5.3.0. li cense 4.] ** 55 -13

-

C. The inn:. ent vill h calibrated a twe peints at each sensitivi y
range, ue p:ints bein approxi:2 ely 1/3 and 2/3 c' the full s.:-
value cr. ea n ra .ge. ~he cali'ernitt centrols will be adjusted ::

.e

produce espr.ses within 1 104 e' u e true dose ra.e at eachcalibn..1:n peint. .'
3 0.

When -J.e instraent has been ace:2,.tely calibrate 1, a responseL- - I

=easre:ct will te ca.de with a 1:t.r-lived referece check sx te
(e.c. . Cetiun-13'7) with the cherit s::-- e arvi the ,v

-

ru:vey instr._ e tpositi:te' *- +"e fixed geometric cetilguration cc.ed in pararn.;cII A teltv. ~he etterte:1 respcese c' the G.M. survey instr =e. .
will N re:::ted cc the calibrati:t re tificate centaining the ca.?.frc: tre i .strcent calibration ; cedure descrited in paragra .c :above. ,

II. Calit:atics f:r Tea eti u to .
.

. . .A. Follewin- the initial calibration p=cedures depritei abdve, t. e
.

sur<ey *-* ent vill te positi: tai cc a test ::a.d chown in t e 3

attacheri desch. "he instrumen,t n: ftase cf a ring stani ere.~which .- s,e_M will be 16 inches above ther

a. .i : .ieldei syringe holder chtop'h "he proie cf the survey instrument will tr. held in pit:e
,

by a c'z2p te raintain a fixed, rep-aistible dintance~ tetwee. the~

prebe and the syringe Eclder.
.

, 3. A s7ringe :ctaining a precicely rea.r red quantity of fresh
pertec:r.etate will be placed in tne ry-inge holder. ~he dose r: e inm3/hr. indicated by the survey meter vill be recc:ted. 'Ihe preced .re
will then ';e repeated using a series c' syringes ecctaining graduned. . ,

* :- quantities c' pertechnetate..
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.n the prec e.i;re a.. .s ..s. .s

-- - ~

s:.- te .;3 e.2 . . ,
a c,,we C

... ,aracra r. -. C .- .- - - - - - _
,

.. ,' .; r. a r aph cr : w rar whic v- -' .~j i.gi 3.,

- ~.
.

-

.._ e.. e a.e _,-se ved dose ra ee . . - I.,.,/ r.. ctanti'**'es '-
-- - -- -

t

. , - - . . n Rillicuries.
- . . ..- - - . 'q A 1 . e .a.a.a , l e ted 1 ' .

#-- -

.

. . ...- =-- - r.-c .res will be e --
, -

-- *

Irf e ren c e : e .1 ....rc e to .~ ! v4 +- -* - ' 2.a'''ty instrure : w..,
+u -

:. .:c..'s .Sspi a .
'"--

vy, .

'-1* T SO ''I b t i ce. dan terrcr.se C5e-b-.. .

A. ' e curvey 1 -.-.:nent will te :s:rlibrated sin!

g the ;::cet: 5:a .e .:..a,. .. .- _. . . ..a...n

. 1. At least a nually,e
>1
I

p
; < . e

e_, - . , * . +. ena . . a .." . .- ba * * e - - = r e
.,

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

1. . v ~. . . . . - . . , 3 +. ,.u . . . . .m. . . .. .... .

ve
.. . . . . . .. . . .re ence c...-..t ....._-..r., .

... .... . ,.

_ ,.. . ha . s. . u.e v a... .... .. ... . . . . .. . .. .. es..e. en .w...e._... . ....r..,... .., .-
m . . x.. . . . . ... - . . . .

.

:.

vil' he c .eded lefore eac ..ne rer;ce.:e
c.,

the curvey . s.r;re .t to ;r.e reference e .es 10.:r e
res;rse ched vill te main - tr.ed.se a .i at les.s b.11y. A re::--i cf e .:h-

/' ' ' . " .' b) *ie ' " :t-i x. er ~eer.eti un-co - s.

7-i:r te bei.r adA.
. .-.e.s- .:c,. y.ninistere a p;ient,

..
, .. y, c.u. . .

es: . ;receribed d . e cf,,.-
.. y..a..y ... .. en+.a.<.., ._.t

..

- ..y. . ., u.,n. be d ..
.... .. . 4.

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

. .........
.

1. ~

ne cu: rey meter vill i- ;celticr.ed a
z. .:w . in the att.t: eiShe ch.

1.
Tne res;cr.te of the in::- .::ent in the _ en . configura .iz ::'
.-. . e . e. . - . _- . . - k. s c ". . . *. v.'. .' '. *. . ine. .

. .a+v * *.. . .cMed.. .5.' .= vr _' .s.n :t ac ee within 1 iT cf _.e value rive.*in the ca'it:-sti:n
.

-

.. .<<_a.e........ .

\ 3
~

} ne rt[e e.:e ca.eck sc. :e u-L:1 he rez
.

.

- -. .. . < . . . * * e c&. e ' ,3*
eL and the ry:t :e.

. - . .. 4 .#_ ,. .' , !s .' .' .- a,Ar.1 r ' s '. .n ' c v.' .' .'.,.,,.s, 7 .a.- - +w. e y,.s . . .s.m. ..s.,.. > . e .,. . e o.c + , c. ; , .el inst runc-.: .. . . . . ..

in r2/hr. vil; he r:ted a-? r=:: led .

..-

2.e :7f L e
. vill be re :-red to a e '

''ed ..oldine ar a awai tinr a"-i-1: r: *i c
.

.
.

~~
. n..

'. ne activity cf the r.aie-it'-

ti usinc .'.e cr. art desc-iied in para. ra;c. I C above.in the sy-inre vill be dese:7ined.

in tillic ries vill te re <.rde-i.
,.

-'ni n v alue..

If the activity level de .e rined
ricater t.'.an i 1% the mate-ial should net be adminieneredby this me noi varien fr:a tr.e prescriled activity level 17

,

t.
~N ,

:: tne patient, 1

rent cng;1d be notified.and the lire::or of the h: lear Fedi cine lep :-/,
e

*

. . _ .
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: :ritial Cali:-ation cf E .sv "eter I.

A. St. Jchr's Hcspital mil 7 rurchase a Geiger-flueller su .ey instra e-:
of su table design ar.: cuality.i'

E. The G". survey instrurer: will be se-: :: the Unive-sity of Utah,
P.adioic;ic Health Ce:,ar: rect for ca:i: aticn. T-e : i ial calibra:i:-
will te :erforr.ed estri; :ne 69 Curie Cesium-137 s:.- e c:erated un er

..

f R.C. . .it:ense s.,n. .,a-v.:c -ia.
.

!

F ~. The instra ent will re calibrated a: : o points : ea:n sensitiv':y
range, ne points teirg 2:proxir.a e':.1/3 and 2/3 cf - e full scale!

; value r each ran;e. Tre calibra:':- c:ntrols w''' :e adjusted :: /,

L(
I proca:e rese:nses *d inin - 10% of e : ue dose a:e a: each

,

calibration point.-

3. Knen tre instruren: .as :een accu-a ciy calibrate:, a response rs s. e er.t
will te rade witn a ::n;-lived re'e e :e check s: :e (e.g., Ces'a -:27)I
wit. tre check scu- e and the GM s. .ey instrarer :csitioned,in : e #ixed

c gecretri: c:nfiguez:i:r. ncted in :-1 a;-apn I' A :e'r . The obsc .e:
I

s_s res;:nse cf the av s. .e> instra e- 11 te re::-:e: cn the cali:-a: :n,

'

|( certificate contairin; the data f rom : e instru e : calibration ;e::::sre
N descrited in para;-a:r. C a:ove. r, | g!,7 7 .;

"

.
,

:: 'alibratic- fc- Te:h-et'a -;;r,.

A. Follcairs the initial :alibrati:r :-::edures des: ':ed above, t' e sur.*ey
instru er; will te :csiti:r.ed cn I tes stand srou- f r the atta:ned
sket:r. Tne inste_- er: : robe wil :. 13 inches a:c.e :Le_t E cf :ne
lead s-f elded syringe r-:ider whict 's 00sitione: c- : e ring star: tise.
The prete of the sur.ey instru er .:11 be held i . ::a:e by a cla : ::
taintair. a fixed, re:-educible cis:2 :e betweer. tre :ecte and the sy-irge
holder.

3. A syringe containing a precisely retsured quantity c' fresh perte:t etate
will be olated in ite syringe h:::e . The dose rate in r2/hr incicated by
tne survey teter will te reccede:. T e proceda-e will then be ri;el:ed
usin; a series of sy-ir,;;; contairir; craduated c.19;ities of
pertectre: ate.

1

,
v
,*
I s

4

%

i

t
s '

*J,
:p

. . M. . .

'

L<7 .

a



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

' - -
|

.

L 1
,

1-

I
\

C. ~he data ar;uired in the ;rtetdura de:: rited in ; ara, n;- 1 :. -Vill bc LSed *.O p101 3 C ;.;r.'C C". & C*a7h O r r.0 U-*a. . whi . = 111
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NRC FORM 313M U.S. NUCLE AR REGULATORY COMMISSION Approved by OMB
" "'APPLICATION FOR MATERIALS LICENSE - MEDICAL

10 CFR 35

INSTRUCTIONS - Conekte frans t evough xif swa e m erutsatapplicatwn or an apptrat.on for renewalof a ricense Um suppiamentalsheets
where necessary, item 26 nwst be completed on aR applications and signed Retam one sory. Submit originaland one copy of entste
applicaban to : Director. Office of N.orlear Materials Safety and Safeguards. U.S. Nuclear Regulatory Commossion. Washegton. D C.
20555. Upon approvalof this application, the amiscant well receive a Materials License. An NRC Materials Litense is issued in accord-
ance owth the generalrequirements containedin Titne 10, Code of Federal Regulations. Part 30. and the Licenser a subrect to Totte 90.
Code of Federal Regulations. Parts 19. 20 md 35 md the twrnar fee provnsion of Totle 10. Code of f ederal Regulat: ens. Part 170. The
kcense fee category should be stated in item M and the appropriate few encioned

1.a. NAME AND MAILING ADDRESS OF APPLICANT (institution, 1.tr STREET ADDRESS (ES) AT WHICH R ADIOACTIVE MATERIAL
firm, clinic, physician,etc.) INCLUDE ZIP CODE WILL BE USED (if dsfkrent frorn 1.A) INCLUDE ZIP CODE

St. John's Hospital
Teton County Hospital District
Jackson, WyOniing 83001

TELEPHONE NO.: AREA CODE 607 Tl33_ 3636
2. PERSON TO CONTACT REGARDING THIS APPLICATION 3. THIS IS AN APPLICATION FOR: (Check appropriate itern)

Charles S. Everts, M.D. a. O NEW LICENSE
ts O AMENDMENT TO LICENSE NO.

RENEWR OF LICENSE NM-NMMe

TELEPHONE NO.: AREA CODE 1307 I 733_ 363 A
4. INDIVIDUAL USERS (Narne indeideals who willuse or directfy 5s R ADIATION SAFETY OFFICER (RSO) (Name o/ person designated

supervise use of radioactier insterial. Cortplete Supplements A and B as radostion safety offocer. If other thm indiskhsat user. complete ress-
for each individual.) me of training and expenence an in Supplement A.)

1

Charles S. Everts, M.D. Charles S. Everts, M.D.
See Supplement A; Attached

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

ITEMS POSSESSION ITEMS POSSESSIONADDITIONAL ITEMS: DESIRED LIMITSRADIOACTIVE MATERIAL DESIRED LgMITS
LISTED IN: '

''X" (In tnollicuries)"X" (In tnillicuries)

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

10 CFR 35.100. SCHEDULE A, GROUP I AS NEEDED PHOSPHORUS 32 AS SOLUBLE PHOSPHATE
FOR TREATMENT OF POLYCYTHEMIA
VER A,LEUKEMI A AND BONE METASTASES

10 CFR 35.100, SCHEDULE A, GROUP ll y AS NEEDED
PHOSPHORUS-32 AS COLLO!DAL CHROMIC
PHOSPHATE FOR INTRACAVITARY TREAT-
MEN MA N ANT E WSION110 CFR 35.100, SCHEDULE A, GROUP lil

X 2000
GOLD-198 AS COLLOID FOR INTRA-
CAVITARY TREATMENT OF MALIGNANT10 CFR 35.100, SCHEDULE A GROUP IV AS NEEDED E F FUSIONS.

IODINE-131 AS lODIDE FOR TREATMENT
10 CFR 35.100. SCHEDULE A. GROUP V AS NEEGEO OF THYROID CARCINOM A

XENON 133 AS GASOR GAUIN SALINE FOR
10 CFR 35.100. SCHEDULE A, GROUP VI BLOOD FLOW STUDIES AND PULMONARY E 3000

FUNCTION STUDIES.
'6.b. RADIOACTIVE MATERIAL FOR USES NOT LISTED IN ITEM 6.a. fSealedsourcesup toJmCiused for

calibration and reference standards are authorized under Seccon 35.14(d),10 CFR Part 35, and NEED NO T BE LIS TEDJ

CHEMICAL MAXIMUM NUMBE R
ELEMENT AND MASS NUMBER AND/OR OF MILLICURIES DESCRIBE PUR?OSE OF USE# PHYSICAL FORM OF EACH FORM

.

s o

/79
NZC FORM 313M
oeil 17901

muminum
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INFORMATION REQUIRED FOR ITEMS 7 THROUGH 23

For items 7 through 23, check the appropriate boxies) and ubmit a detailed description of all the requested information. Begin
each item on a separate sheet. Identify the item number and the date of the application in the lower right corner of each page. If
you indicate that an appendix to the medical licensing guide will be followed. do not submit the pages, but specify the revision
number and date of the referenced guide: Regulatory Guide 10.8 , Rev. ; Date: 03, g30

15. GENERAL RULES FOR THE SAFE USE OF7. MEDICAL ISOTOPES COMMITTEE RADIOACTIVE MATERI AL (Check Onel

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

Duties as in Appendix B;or Equivalent Rules Attachedy

Equivalent Duties Attached 16. EMERGENCY PROCEDURES (Check Onely

8. TRAINING AND EXPERIENCE Appendix H Procedures Followed;or

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

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

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

Appendix C Form Attached;or x Equivalent Procedures Attached

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

10. Call 8 RATION OF INSTRUMENTS Appendix J Form Attached;or

Appendix D Procedures Followed for Survey
Equivalent Information AttachedInstruments; or

(Check One) ^ IEquivalent Procedures Attached;and 19*X (Check One)
Appendix D Procedures Followed for Dose

X Calibrator;or Appendix K Procedures Followed;or
(Check One)

Equivalent Procedures Attached Equivalent Procedures Attached

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

1 Description and Diagram Attached Detailed Information Attached;andy

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

Description of Training Attached Equivalent Procedures Attached

PROCEDURES FOR ORDERING AND RECEIVING PROCEDURES AND PRECAUTIONS FOR USE OF
* RADIOACTIVE MATERIAL 21. R ADIOACTIVF GASES (e.g., Xenon - 133)

Detailed Information Attached Detailed infor nation Attachedy y
PROCEDURE? AND PRECAUTIONS FOR USE OF

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

(Check Onel Detailed Information Attached

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

Equivalent Procedures Attached Detailed Information Attached

NT.C FORM 313M
C-81) Page 2
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24. PERSONNEL MONITORING DEVICES

SUPPLIE R
7 p ,j, j EXCHANGE FREQUENCY

J. FI LM Searle Diagnostics, Inc. Monthly
a WHOLE

BODY TLD Health Ettysics Services

OTHE R (specifyf box 1367
n.m pi m i rwm _ TL 60018

FILMj; Searle Diagnostics, Inc. Monthly

b. FINGER TL
Health Physics Services

OTHER 6pecifyl box 1367
fu. pi n t ram - TI. 60018

FILM

c. WRIST TLD

OTHER (Specify)

d. OTHER (Specifv1

25. FOR PRIVATE PRACTICE APPLICANTS ONLY
a. HOMTAL AGREEING TO ACCEPT PATIENTS CONTAINING RADIOACTIVE MA1ERI AL

N AME OF HOSPITAL h ATTACH A COPY OF THE AGREEMENT LETTERg SIGNED BY THE HOSPITAL ADMINISTRATOR.
A GA Dmss

c. WHEN REQUESTING THERAPY PROCEDURES,
ATTACH A COPY OF RADIATION SAFETY PRECAU-_ pCITY STATE ZIP CODE TIONS TO BE TAKEN AND LIST AVAILABLE
RADIATION DETECTION INSTRUMENTS.

e 26. CERTIFICATE
(This item must be completed by applicant)

The applicant and any of ficial executing this certificate on behalf of the applicant named in item la certify that this application is prepared in
conformity with Title 10, Code of Federal Regulations. Parts 30 and 35, and that all informatiori contained herein, including any supplements
attached hereto,is true and correct to the best of our knowledge and belief,

h APPLICANT OR CERTIFYING OFFICIAL (Signaturel

a. LICENSE FEE REQUIRED
(See Sectiors 170.31.10 CFR 170)

gsy N AME (Type of Prmt)

(1) LICENSE FEE CATEGORY: (2) TirtEExempt SS170.11
Part A ParagraDh 9

c. DATE
(2) LICENSE FEE ENCLOSED: $ r_ n g.

NRC FORM 313M (9-81)
Page 3
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PRIVACY ACT STATEMENT

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

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

2. PRINCIPAL PURPOSE (S) The information is evaluated b/ 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 radioacCve 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 of ficials and other persons in the event of inci-
dent or exposure, for their information, investigation, and protection of the put,lic health and safety. The information
mry 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 & cision 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 Dist.osure of the requested information is voluntary. If the requested information is not furnished,
however, the application for radioactive material license, or amendment thereof, will not be processed.

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

NRC FORM 313M
(940

Page 4
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O V
NRC FORM 313M SUPPLEMENT AS. U.S. NUCLEAR REGULATORY COMMISSION

TRAINING AND EXPERIENCE,

AUTHORIZED USER OR RADIATION SAFETY OFFICER,

1. NAME OF AUTHORIZED USER OR RADIATION SAFETY OFFICER 2. STATE OR TERRITORY IN
WHICH LICENSED TOCharles S. Everts, M.D. PRACTICE MEDICINE
Wyoming, Utah

3. CERTIFICATION
SPECIALTY BOARD CATEGORY MONTH AND YEAR CERTIFIED

A B C

F

American Board of Radiology Diagnostic Radiology Board Eligible

.

4. TRAINING RECEIVED IN BASIC RADIOlSOTOPE HANDLING TECHNIQUES

TYPE AND LENGTH OF TRAINING

LECTUR E/ SUPERVISED
FIELD OF TRAINING LOCATION AND DATE(S) oF TRAINING LABORATORY LABO3ATORY

A B COURSES EXPERIENCE
(Hours) (Hours)

C D

1) University of Utah Medical
a. RADI ATION PHYSICS AND Center, 1971-1974, Radio 4ogy 90 20INSTRUMENTATION

2) ResidentMontana State University

1) University of Utah Medical
Center, 1971-1974, Radiologyb. RADI ATION PROTECTION
Resident 20

2) Montana State University

c. MATHEMATICS PERTAINING TO I) University of Utah Medical
THE USE AND MEASUREMENT Center, 1971-1974, Radiology

20OF RADIOACTIVITY Resident
2) &ntana State 'fniversity

1) University of Utah Medical
d. RADI ATION BIOLOGY Center, 1971-1974, Radiology

Resident 30

1) University of Utah Medical
' "^

' NRY center, 1971-1974, Radiology^R ^ ' ^ '
CHE

Resident 20 20

5. EXPERIENCE w|TH R ADI ATION. (Actualuse of Radioisotopes or Equivalent Experience)

ISCTOPE MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION OF EXPERIENCE TYPE OF USE

!

I NRC FORM 313M Supplement A
(9-81) Page 5
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NRC FORM 313M SUPPLEMENT U U. S. NUCLEAR REGULATORY COMMISSION
(941)

PRECEPTOR STATEMENT

Supplement B must be completed by the splicantphysician's preceptor. If more than one preceptor is necessary to document
':1perience, obtain a separate statement from each.

1. APPLICANT PHYSICIAN'S NAME AND ADDRESS KEY TO COLUMN C
PERSON AL PARTICIPATION SHOULD CONSIST OF:FU LL N AME

14upervised examination of patients to determine the suitability for
*d d osis and/or tmatnwnt and reannrnendation f or"harlec S. Everts, M.D. p,j /" soja

2 Collaboration in dose calibration and actual administration of dose
3t. dtthn'C I!OSpital to the patient including calculation of the radiation dose, related

measurements and plotting of data.
Teton Cotmtv IInm itql Ili strict

CITY | ST ATE | ZIP CODE 3-Adeauate period of training to enable physicen to manage radioactive
patients and follow patients through diagnosis and/or course of

33ChSOn IT[ 33001 treatment.

2. CLINICAL TRAINING AND EXPERIENCE OF ABOVE NAMED PHYSICIAN
NUMBER OF

CASES INVOLVING COMM E NTS
I"OTOPE CONDITIONS DIAGNOSED OR TREATED PE RSON AL (Additiona/ information or commen ts may

PARTICIPATION be sutrmttedin duplicate on separaar sheett)
A B C D

DI AGNOSIS OF THYROID FUNCTION See preVlOUS liCOnse application
DETE RMIN ATION OF BLOOD AND hiCenSe 50.- 49-18276-01BLOOO PLASM A VOLUME

l-131 LIVER FUNCTION STUDIES
or

1-125 FAT ABSORPTION STUDIES

KIDNEY FUNCTION STUDIES

IN VITRO STUDIES

OTHER

|-125 DETECTION OF THROMBOSIS

1131 THYROID IMAGIN G

P-32 EYE TUMOR LOCALIZATION

Se45 PANCRE AS IMAGING

Y b-169 CISTE RNOGR APHY

BLOOD FLOW STUDIES AND
'

PULMON ARY FUNCTION STUDIES

OTHE R

BRAIN IMAGING

CARDI AC IM AGIN G

THYROID IM AGING

SALIVARY GLAND IMAGING

Tc-99m BLOOD POOL IMAGING

PLACENTA LOCALIZATION

LIVER AND SPLEEN IMAGING

LUNG IM AGING

BONE IM AGING

OTHER

NRC FORM 313M SUPPLEMENT B
(941) Page 6

* *
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, RECEPTOR STATEMENT (Continue _

2. CLINICAL TRAINING AND EXPERIENCE OF ABOVE NAMED PHYSICIAN (Continued)
NUMBER OF

CASES INVOLVING COMMENTS
PERSONAL (Additiorra/ information or commen ts may beISOTOPE CONDITIONS DIAGNOSED OR TREATED

PARTICIPATION submitedin dopticae on separate sheetg)

A B C D

P-32 TREATMENT OF POLYCYTHEMIA VERA,
Go/uM) LEUKEMIA, AND BONE METASTASES

^^ ^ ^!Colb dall

TREATMENT OF THYROID CARCINOMA
l-131

TREATMENT OF HYPERTHYROIDISM

Au-198 INTRACAVITARY TREATMENT

Co60 INTERSTITI AL TRE ATMENT y
or

Cs-137 INTRACAVITARY TREATMENT

l-125
INTERSTITI AL TRE \TMENTor

1 r-192
C&60

or TELETHE RAPY TRE ATMENT
Cs-137

Sr-90 TREATMENT OF EYE DISEASE

RADIOPHARMACEUTICAL PREPARATION

fe GENERATOR

GFNERATORy

Tc-99m REAGENT KITS

Other

3. DATES AND TOTAL NUMBER OF HOURS RECEIVED IN CLINICAL RADIOlSOTOPE TRAINING

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

WAS OBTAINED UNDER THE SUPERVISION OF:
a. NAME OF SUPE RVISOR

tA NAME OF INSTITUTION 7. PRECEPTOR *S NAME (Please type orpnnt)

c. M AILING ADDRESS

4 CI T Y 8. DATE ,
-

5. MATERI ALS LICENSE NUMBER (S)
|

NRC FORM 313M SUPPLEMENT B |
(941) '

GPO800993
p

. .: i
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CilARLES S EVERTS MD
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P.O. BOX 428
JACKSON, WYOMING 83001

(307) J33-3636 -

Re: License 49-182-76-01-Renewal

NRC 313M

ADDENDUM

Additional experience and training of RSO-User Charles S. Everts, M.D.

Charles S. Everts, M.D. has received additional training and experience in
use of diagnostic radioisotopes as follows: Above-mentioned is qualified for
the MA Physician's Recognition Award in continuing medical education in
diagnostic radiology. The following journals are received and read:
(1) Seminars in Nuclear Medicine; (2) Clinical Nuclear Medicine; (3) American
Journal of Roentgenology; (4) Radiology; (5) Journal, Canadian Association
of Radiologists; (6) American College of Radiology Self-Evaluation Programs;
(7) Sadnders Monographs and Clinical Radiology; (8) Radiologic Clinics of
North America.

J
-
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NRC - 313M

Section 1 MEDICAL ISOTOPES COMMITTEE
_

A. Committee Authority

The Medical Isotopes Committee is established by
the authority of the Hospital Administrator and the
Governing Body of Teton County Hospital District as
the administrative body responsible for the safe
use of radionuclides within the institution.

B. Committees, Duties anci Responsibilities

1. Review and grant permission for, or disapprove,
the use of byproduct material for all uses
within the institution from the standpoint of
radiological health and safety of patients or
working personnel and other factors which the
committee may wish to establish for medical use
of byproduct materials prior to submission of
an application to the Nuclear Regulatory
Commission for licensing action.

2. Prescribe special conditions that will be
required during a proposed use of byproduct
material such as requirements for bionssays and
physical examination of user, minimum level of
training and experience of users. ,

3. Receive and review records and reports from the
Radiation Safety Officer and other individuals
delegated responsibility for health safety
practices in the institution.

4. Recommend remedial action to correct safety
infractions.

S. Formulate and review the institutional training
programs for the safe use of radioisotopes.

6. Maintain written record of actions taken by the
committee.

7. Inform the Nuclear Regulatory Commission of any
changes in Committee Membership.

8. The committee shall, when appropriates

a. Review safety aspects to consider special
cases or problems of the program,

b. Review record keeping procedures of the
committee.

c. Review methods of record keeping and
receipts, transfers and disposals of all
radioactive materials within the
institution.

d. Review provisions for initiating corrective
action as necessary to' assure radiation
safety.

.

F

t

,-|

k' _ _ _ _ _ _ _ _ _ _ _ . _ _ _ . _ _

- W-



e

.'

-NRC'- 313M

Section 1 (Continued)
_

C. Meeting frequency annually, or more frequently as
required.

D. Committee members include:

Charles S. Everts, M .D . , Chairman ~and Radiation
safety Officer, Diagnostic Radiologist (see
experience as listed in Supplement A).

William Fogarty, M.D., Pathologist

Robert Lippard, Administrator

Julie liuot, R.N., Hursing Service

Bruce llayse, M.D. , F.P.

o

.
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NRC - 313M

, Section 2 INSTRUMENTATION

A. Survey Instrument,9

1. Picker Geiger-Mueller Survey Meter, Model 655-186
with Beta, Gamma, Geiger Probe. Five ranges are
available including 0-0.2, 0-2, 0-20, 0-200, and
0-2000 mR per hour.

The Survey Meter capable of low level (0.1 mR per
hour) and high level (1 R per hour) will be kept
available, calibrated and operational at all
times. Survey instruments will be calibrated to
110% of full scale.

2. MiniMonitor 125 Contamination Monitor, Model
05-572 with thin-window G.M. detector. Three
ranges are available including 0-500, 0-5000, and;

| 0-50000 cpm (accuracy 110% of full-scale). Sensi-
tivity is approximately 5000 cpm per uCi of I-125
for a point cource placed 5 mm f rom the detector
window.

B. Doce Calibrator

*1. Picker Digital Isotope Dose Calibrator Model 632-
507 with energy range of 25 kev to 3 MeV and
activity levels f rom 1 uCi to 999 mci, or an
instrument to meet or exceed these specifications.
(May be purchased in the future).

| C. Diagnostic Instruments

1. General Electric Maxicamera 400A (1984 model)

2. Pulmonex Xenon System - xenon delivery system with
built-in xenon gas trap (charcoal) for
rebreathing, washout, perfusion, and single-breath
studies. (May be purchased in the future).

NOTE:

Radioisotopen will be purchased on a unit dose basis
from:

Nuclear Pharmacy, Inc.
1201 E. 17th Street
Denver, CO 80218

a. See attached protocol for alternative measurement of
activity of radioisotope doses.

,

,

e
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Section b CALIBRATION OF INSTRUMENTS

I. A. The following standards will be purchased as
required for calibration and tests for doce-

calibrator:

1. Cesium-137 standard 200 uCi 15%.
* 2. Cobalt-57 standard 5 mci iS%.
* 3. Darium-133 standard 250 uCi 15%.

Sources 2 and 3 will be purchased when*

generator and dose calibrator are used.

B. A standard source of 1 to 3 uCi 5% of Cs-137
will be used as reference check source fot the

; survey meter.
!
| II. Methods of Calibration

1. The survey meters will be calibrated as
follows:

a. The survey meters will be checked daily or
before each use with a check source. In
addition, a battery check will be obtained e

daily or before cach use, Daily constancy
and reference check will be done with the
Co-57 (5 mci 15%) source.

b. Once each year, the instruments will be
calibrated to within i10% of the values
for each point checked by the manufacturer
or by an outside contractor. ~

d

2. a. The methods used to monitor the dose
calibrator will be those described in
Section Two of Appendix D of URC
Regulatory Guide 10.8 (Revision 1,
October, 1980).

~*
b. The activity of the Tc-99m source used to

perform linearity tests on the dose
calibrator will be equivalent to the
maximum activity that is assayed in
clinical situations or maximum daily order
of pertechnetate.

*
.
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NRC - 313!!

Section la (Continued)-
.-

3. The G.E. !!axicamera 400A will be subjected to
| quality control tests and loading procedures

per enclosed materials.
'

4. Logs of each calibration or monitoring will be
! maintained.
|

; ..

I

L

i

I

i

i

8

|

|

|

!
!

!

'

;
1

I
e

I

|..

i

>

9

r .

I

'**%w _ . . %_



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

.

:
-
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i

: Section 11 FACILITIES AND EQUIPMENT |
I

'

A. The Nuclear Medicine Laboratory consists of one i

area located on the ground floor of the hospital. :
This floor plan will meet the requirements of i

exposure levels for the posted, restricted areas ;

and unrestricted areas as set forth in'10 CFR i

20.101 and 10.CFR 20.105 respectively. (
l

B. Receipt and Storage of Radioactive Materials

1. All radioactive materials will be received and-

logged in the hot lab of the Nuclear Medicine ;

Laboratory.
'

89A2. If purchased, a Tc generator will be !

shielded by a total of 7 cm of Icad. An !
'

additional 5-cm thickness of lead (bricks) will
be placed on the sides of the generator. A
block of the shielding is removed in order to >

elute the generator. The additional shielding
will remain around the generator until it is .

removed to the hot storage area which is <

located in a remote area in the emergency

Withtheexceptionofthgg"Tcgenerator,and
generator room of the hos tal basement.

3. :
standards described in Section 10, Part 1, all
radioactive materials will be stored in the t ,

original shipping containers in a cave 5-cm
thick in the ref rigerator just below the
cabinet where the generator is located. !

,

I Standards 1-4 listed in Section 10 will be t

! stored in a 1-inch thick lead container. I

Suf ficient shielding will be placed around the
0.2 mci Co-137 s >urce to reduce exposure to 2
mR/hr at 15 cm from the source.

4. Waste materials, old generators, needles and
syringcc and other contaminated items will be
stored for decay in the hot storage area. The
hot storage area is located such that only

j limited occupancy is likely. If needed,
'

sufficient shielding will be installed to
reduce exposure in the hot storage area to 2
mR/hr at the exterior walls. These items will
remain in their shipping containers, in lead

! chielded boxes or in plastic-lined boxes until
their disposal.

S. Posted areas including the scanner room, the
|

l hot lab, and hot storage area will be locked
| when not in use. Only informed, responsible
; persons will be permitted keys to these areas.

I
.

I
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NRC - 313M

Section 11 (Continued)
.

C. Preparation and Handling of Radioactive Materials

The Nuclear Medicine Laboratory offers tile floors
and formica-sufaced counter tops. Counter tops
will be covered with polyethylene-backed absorbent
paper. All radiopharmaceuticals for administration
to patients will be prepared in the Nuclear
Medicine hot lab areas as follows:

1. 99"Tc generator will be cluted directly into a
shielded vial.

2. Generator eluate and other bottled pharmaceuti-
cals will be removed from shielding via 12-inch
tongs for purposes of observation and/or vial
assay. Transfer of radioactive materials will
be chieved via needle and syringe or pipette.
If pipetting is required, only suction devices
such as rubber bulbs or specifically-adapted
disposable syringes or automated pipetting
devices will be used.

3. Appropriate shielding will be employed by the
radiation worker during handling of radioactive
materials. This will be accomplished with the t

use of Icad pigs (such as shippinggsputainers),
lead sheeting, Icad shielded syringes and lead
bricks. Manufacturer specifications for each
pharmaceutical preparation will be followed to
minimize exposure. Each radioactive materials
preparation will be assayed via well ionization
chambcr.

4. Doces or radiopharmaceuticals will be withdrawn
from shielded vials and placed in lead pigs
until assay and/or administration. Technetium-
99m preparations or any other radioactive
materials will be routinely withdrawn and
injected into shielded syringes. Each patient
dose will be assayed via well ionization
chamber or alternative method described herein.

D. Administration of Radioactive Materials and Patient
Procedures

1. The nuclear Medicine imaging area offers a
tiled floor with sufficient area for
administration c: radiopharmaceuticals to
patients. Patient examination via gamma camera
will occur in this room.

2. Administration of radiopharmaceuticals to
patiento will occur only in the imaging room or -

*.s
'
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NRC - 313M

Section 11 (Continued)
--

e

in the patient's room in the hospital.

E. _ No in-vivo /in-vitro or radioimmunoassay procedures
requiring pipetting of patient specimens, manipula-
tion of specimens and counting of test tubes con-
taining radioactive materials are to be instituted
at this time.

. .
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, Section 12 PERSOMMEL TRAINING PROGRAM AND FREQUENCY

A. Radiation workers
.

1. Radiation workers will be provided with
materials for continuing education in the form
of books, journals, discussions or scientific
meetings.

2. Discussions will include recent- topics in
journals relating to new or variad procedures,
radiation safety review and radiopharmaceutical
development.

3. Recent publications including the " Journal of
nuclear Medicine" will be provided.

4. Radiation workers will be instructed as to the
terms and conditions of the NRC license and
will be kept informed and required to read
applicable NRC regulations.

B. Other personnel

1. All personnel potentially coming in contact
with radioactive materials including nurses,
housekeeping, and security personnel will be
informed of the locations and potential hazards
of radivective materials stored in each
location. .

2. Nursing personnel will be informed of the
proper procedures for handling radioactive
patients.

3. Housekeeping will be informed of the areas
which they may clean and refuse items which
they may remove.

4. Security will be informed of the potential
hazards in case of theft, fire and storm
damage.

5. Individuals who work in or frequent any portion
of a restricted area will receive instruction
as specified in 10 CFR 19.12.

C. Information of the above described nature will be
give through routine inservice education at the
time of employment and annually thereafter.

e
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Section 11 PROCEDURES FOR ORDERING AND RECEIPT OF RADIOACTIVE
MATERIALS'

A. Before ordering radioactive * .terials, the user
will determine that the neeued order will (when
received and combined with on-hand materials) not
exceed authorized possession limits.

B. The supplier of the radioactive materials will be
instructed to deliver radioactive materials
directly to the Nuclear Medicine Laboratory, or if
after hours, to the Head Nurse of the Emergency
Room area or security personnel, who will transfer
the materials to the Nuclear Medicine hot lab area.

C. It is the responsibility of the Nuclear Medicine
Technologist to assay the received radioactive
materials, survey the shipping container for
leakage and to record the amounts of materials
received.

D. Survey of the shipping container will be achieved
with the use of the Survey Meter.

E. Leakage or shipping container contamination will be
reported to the supplier within 48 hours of
discovery. 6

F. See Section 14 for procedures for safely opening
packages containing radioactive material.

3> ,
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Section 11 PROCEDURES FOR SAFELY OPENING PACKAGES CONTAINING_

RADIOACTIVE MATERIAL

A. Receiving

1. Radioactive materials (RM) will normally be
delivered directly to the Nuclear Medicine area
during working hours.

2. Should the Nuclear Medicine area be closed, the
materials will be delivered to the Head Nurse of
the Emergency Room. The Emergency Room Nurse on
duty will immediately deliver the materials to
the Nuclear Medicine hot lab and immediately
notify the Nuclear Medicine personnel of such
action.

3. It will be the responsibility of the Radiation
Safety Office and the Nuclear Medicine
Technologist to arrange with the various
delivering agencies the proper location for
delivery of radioactive materials.

B. Package Manipulation (all packages of radioactive
,

material).

1. All packages of radioactive material will be,
presumed contaminated. Rubber gloves will be
worn by all personnel handling boxes of I

radioactive material including the Emergency Room
nurse on duty.

2. Only the Radiation Safety Officer or the Nuclear
Medicine Technologist may open packaged
?adioactive materials.

3. 'The packaged radioactive material will be
surveyed in the followirff manner within 3 hours
of receipt during working hours or within 18
hours of roccipt during weekends or holidays:

. . gs

a. Prior to opening, each package will be
monitored with the survey meter and exposure
rates recorded att three (3) feet from the
package surface; at the surface of the sides,
top, and bottom of the package. Any reading
greater than 10 mR/hr at 3 feet from the
surface or 200 mR/hr at the package surface
will be immediately reported to the final
delivery agency, the supplier, and the
Nuclear Regulatory Commission by telephone
and telegraph. The address ist

;
-

.
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NRC - 313M

Section 11 (Continued),

United States Nuclear Regulatory Commission
Office of Inspection and Enforcement,
Region IV
Suito 1000
611 Ryan Plaza Drive
Arli6gton, Texas 76012
Telephone (817) 860-8191

b. Step (a) above must be completed for cach
package of radioactive materials. If this
condition required Nuclear Regulatory
commission notification, the package will not
be opened. The intact package will be placed
in a plastic bag and will not be opened until
permission is obtained from the Nuclear

| Regulatory Commission. The package will be
' ctored in the hot storage area located in the

emergency generator room,

If Ste'p (a) above did not require NRCc.
notification, open the package and observe
contents for damage or leakage. If no damage
is observed, proceed with the unpacking,

,assay the material (where applicable) and
proceed with the disposition of package
contents.

Ulpe external surface of final source
container with moistened cotton awab or
filter paper held with forcops, monitor, and
record,

d. Survey packing material with the curvey
motor. If activity is found, determine the
radiation icvol. Then notify the supplier ao
coon as possibic. If no activity in found,
remove or deface the radioactive material
signs and dispone of the package.

4. Record in an appropriate log the following
information:

Supplier
Trancport group label
Nuclide and amount
Transportation index

|Maximum reading at surface of package and at
:3 foot (mR/hr).

.

9
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Section 11 [ Continued) ;
*
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5. When radioactive material is administered to a t

patient, record the date, the patient's name,; *

'

identifying number and activity of the dose
administered.o 'an
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_ Section li - GENERAL LABORATORY RULES FOR Tile SAFE USE OF
RADIOACTIVE MATERIALS

A. Personnel Safety Precautions

1. Age - Radiation workers will have had their
18th birthday prior to employment.

2 Monitoringt

a. Prior to employment, the user will obtain a
medical record and occupe.tional exposure
record of potential employees. The poten-
tial employees' records will demonstrate
compliance with 10 CFR 20.102 before they
are permitted into restricted areas,

b. Radiation workets will wear film badges and
finger film badges when handling
radioactive materials, patients who have
been injected with radioactive materials,
or while working in areas where radioactive
materials or patients may be.

c. Individuals whose monitored levels
approaching those described in 10 CFR
20.101 will be assigned employment in non- *

radiation areas or terminated.

3. Protective clothing - Radiation workers will
wear protective clothing including knee-length
laboratory coats and disposable plastic gloven

, while working with radioactive materials or
radioactive patients.

4. Transfer and shielding:

a. Transfer of all (liquid) radioactive ma-
terials from container to container will be
achieved by needle and shielded syringe or
by pipette. Whenever pipetting is
required, only suction devices such as
rubber bulbs or especially adapted dispos-
able syringes or automated pipetting
devicou will be used.

b. Appropriate shielding will be employed for
radiation workers handling radioactive ma-
terials. This will be accomplished with
the use of lead pigs (such as shipping
container), lead sheeting, lead bricks and
a leaded glass work protective barrier

,

(Picker Model 653-456).
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ESEtinn 11(Continued)

c. All radioactive materials withdrawn from
shielded vials or preparation of
radiopharmaceuticals for intravenous
administration to patients will be
withdrawn into shielded containers or
chicided syringes. Syringe shields will
routinely be used for administration of
patient doses, the only exception will be
pediatric patients where syringe shields
would impede injection and would compromise
the patient's well-being.

d. Capsules will be transferred to patient
from shielded container, using tongs,

c. Survey generator, preparation and injection
areas for contamination after each pro-
cedure or at the end OL the day; decon-
taminate if necessary.

5. Ingestion of Radioactive Materials - Eating and
drinking will not be allowed in posted areas
except as prescribed by the user for patient
being examined with radioactive materials. e

Smoking is prohibited without exception in all
areas where radiopharmaceuticals are used or
stored.

6. Radiation exposure to personnel during genera-
tor clution and handling of radioactive
materials will be minimized by following the
manufacturer's instructions exactly:

a. The generator column will be removed f rom
its shield seven days af ter its calibration
date and placed in the hot storage room
behind lead bricks until.10 Mo-99 half
lives have elapsed from the date of cali-
bration.

b. Elution will be accomplished directly into
a shielded vial.

c. 12 inch tongs will be used to remove the
cluate vial from the shield for assay,

d. Eluate vials will remain in a lead shield'

during withdrawal of doses.

.

e
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- Eggtinn lii(Continued)

B. Record keeping

1. The receipt and disposition of all radioactive
materials will be recorded. These records
include: Supplier, Nuclide, transport and
group label, transportation index, exposure at
3 feet from package surface, chemical form,
specific activity, concentration, activity as
per label and well ionization chamber assay,
date of calibration, lot number, date of
receipt, expiration date, intended use, names,
and identifying number of patients receiving
portions of this material, date of administra-
tion, amount administered (volume and activi-
tics), amount of residue, date and method of
disposal.

2. Records of radiation survey. These records
are to include: Survey Meter readings of
surveyed areas, background reading, counts per
minute of wipe samples, background count,
date, cor.tamination if any, meter reading and ,

counts per minute after decontamination.

3. Records of instrument calibration are to
include date of calibration, activity of
source, reading of instrument, distance from
source to detector and efficiency and full
width at half maximum of energy peak if appro-

'
priate.

4. Records of film badge and film badge finger
monitors will be maintained monthly on each
radiation worker. These records are to
includes type of monitor, dates of exposure,
exposure level, reasons for excess reading (if
any), action taken (if any).

C. Posting of restricted areas

1. The following areas will be posted as follows
when room contents warrant: Conventional
radiation symbol and words, " Caution, Radio-
active Material". The Nuclear Medicine
imaging room, hot laboratory, laboratory ares
and hot storage, 99mTc generator and rooms of
patients hospitalized for 131-Iodine and other
nuclido therapy.

k



_ ._ _ . _ _ _ _

.

- ;,

- Ti ,

N.

NRC - 313M a
_

EP&k12n 15(Continued)
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2. A copy of the current regulations of 10 CFR
/- 19, 20, 30 and 35, license application,

the license, approved Nuclear Medicine proce-
4 dure manual and a form AEC-3, " Notice to

Employees" will be posted or available in the
imaging room. Additional documents as
required in 10 CFR 19 will be posted in the
imaging room.

' 3.
~

A copy of " safety with' Radioisotopes" will be
posted in the imaging c:oom, the hot labort.-
tory, the laboratory and..the hot storage

'
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Section li EMERGENCY PROCEDURES INCLUDING NAMES AND TELEPHONE
NUMBERS OF PERSONNEL TO BE NOTIFIED'

Unscaled radioactive liquids are handled routinely in
the Nuclear Medicine Laboratory. 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 radia-
tion ' exposure and prevent the spread of contamina-
tion.-

A. Minor Spills (tracer activities)

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

2. Cover the spill with absorbent paper.

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

4. Clean-up: Use disposable gloves and remote
handling tongs. Carefully fold the absorbent
paper and pad. Insert into a plastic bag and
dispose of in the radioactive waste container.
Include all other contaminated materials such as
disposable gloves. ,

5. Survey (Survey Meter) potentially contaminated
personnel before they disperse, and decontaminate
as necessary.*

6. Notify the Radiation Safety Officer of the
incident.

'

B. Major Spills (therapy activities)

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 fano. Close windows.
.

4. Vacate room.

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

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

4
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Section li (Continued),

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

8. Notify the Radiation Safety Officer immediately.

9. Survey (survey meter) personnel involved,
immediately initiate decontamination of personnel
as necessary, using mild soap and lukewarm
water.*

C. A poster, " Safety with Radioisotopes", will be
displayed in the hot laboratory, the imaging room, the
laboratory and the hot storage area. This poster
describes the procedures which are to be followed in
the case of an emergency. In addition, this poster
contains a description of what constitutes an
emergency with regard to spillage of radionuclides.
An emergency will be considered such if levels of
activity in the contaminated area are found to be on
the order of 3000 counts per minute or greater.

D. In the case of fire involving radioactive materials,
the Fire Department is to be notified immediately, 8

then the Radiation Safety Officer and the Hospital
Administrator are to be notified. This poster will be
displayed in both the laboratory and storage areas of
the Nuclear Medicine facility.

E. In addition, at the time of employment, the Nuclear
Medicine Technologist will be informed of these
posters and the procedures to be followed.

* Refer to Radiologists Hea3th Handbook, pp. 194-203
(reference list), for methods of personnel and area
decontamination.

.
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Section 11 AREA SURVEY PROCEDURES
.

A. Daily surveys of the floor, patient chairs, patient
stretchers, linens, sink, counter top and injection
areas of the Nuclear Medicine suite will be ac-
complished via the Survey Meter when the area is in
use. Materials or areas found to be above room
background will be respectively stored for decay or
scrubbed to background. The minimum survey re-
quirement is weekly intervals.

B. Before the Nuclear Medicine Technologist leaves the
area where the Molybdenum-Technetium generator is
cluted, radiopharmaceuticals prepared or patient
doses prepared for administration to patients, he
or she will survey hands, clothing and shoes for
contamination. If activity is detected, the hands
will be washed to remove such contamination. All
clothing and contaminated objects of the person
will be removed and stored for decay. Each survey
will be recorded in an appropriate log.

C. Should accidental contamination occur, immediate
survey and scrubbing procedures will begin.

D. Urine assays of each person handling millicurie
amounts of radioactive material will be conducted 8

on a weekly basis or more frequently if contamina-
tion is suspected.

E. Records of surveys, assays and wipe tests will be
maintained including the identification of the
person performing the survey.

F. Wipe tests: Routine weekly wipe tests will be done
in areas where radiopharmaceuticals
are used or ste.Ted.

G. The proposed separate storage area for radioactive
wastes located in the basement level will, if used,
be surveyed at least weeklyy Detected contamina-
tion levels will be keyed to a location on a
drawing.

i
.
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Sectinn lH WASTE DISPOSAL PROCEDURES
.

A. Solid wastes and waste materials of 99mTc such as
contaminated instruments, syringes, scaled
containers or liquid will be sorted in the hot
storage area until such time that when measured at
surface by the Survey Meter do not produce a reading
above background. When sufficiently decayed,
radioactive labels will be removed and disposable
wastes will be placed in the refuse collection
system. Usable items will be thoroughly washed and
returned to normal use.

B. Liquid wastes of Iodine-125, Iodine-131 labeled
to human blood or serum will be dispersed into the
sanitary sewerage in accordahce with 10 CPR 20.303.
The minimum water usage in St. John's Houpital is

26,500 gallons per montly (July, 1979). This is
equivalent to 3.23 x 10 ml of water per day. The
maximum amount of radioactive materials in any room
described above that could be dispersed into the
sewer will not exceed:

1. 131 I - 6 x 10-5 uCi/ml
99m2. Tc - 2 x 10-1 uCi/ml i

Other nuclides could be dispersed into the sewerage
but the total quantity will not exceed those values
set for 10 CPR 20 Appendix B, Table 1, Column 2.

C. A receptacle having a double liner and labeled, " Hot
Trash - Do Not Empty", is provided in the Nuclear
Medicine Department for contaminated material.

A decay bin will be placed in an area removed from
the general public and hospital personnel, and shall
be secured with a lock to prevent inadvertent entry.
The area will be properly labeled with warning
signs.

D. Generators will be returned to the manufacturer for
disposal.

E. Records of each disposal, date, method, amount of
activites involved, and initials of person
discarding the material will be maintained.

* Note: An attempt will be made to dispose of all
wastes by decay to background level.

,
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Section 21 PROCEDURES AND PRECAUTIONS FOR USE OF RADIOACTIVE,

GASES (e.g. Xenon-133)

1. Quantities to be Used

It is anticipated that not more than two pulmonary
ventilation studies requiring 20 mci Xe-133 will
be performed per week.

2. Use and Storage Areas

A Pulmonex Xenon System will be purchased and
housed in the imaging room. Xenon-133 will be
purchased as needed and stored until use behind
lead bricks in the hot lab. Ventilation in this

3area is approximately 150 f t / min, with the
exhaust vent located directly above the storage
site. Ventilation rate in the area will be
measured semi-annually to assure adequate air
flow.

3. Proceduree for Routine Use

A single vial of Xenon-133 (20-30 mci) will be
loaded into a Calidose gun and then into the
Automatic Xenon Dispenser on the Pulmonex unit for 8

delivery to the patient. The patient will inhale
Xe-133 through a face mask and will wear a nose
clamp to minimize the possibility of accidentally
exhaling into the room. Upon expiration back into
the f ace mask, the Xe-133 will be trapped in a
charcoal filter built into the Pulmont:x unit.
This filter will be changed semi-annually to
prevent the possibility of-saturation with gas.
Radioactive filters will be completely shielded
with lead bricks on a four-wheeled cart and stored
in the hot storage room for at least ten Xe-133
half lives. They will then be disposed of as
ordinary trash.

4. Emergency Procedures

In the event of accidental release of Xe-133 into
the imaging room, the room will be immediately
evacuated until a survey (survey meter) of the
room indicates a return to background radiation
levels.

5. _ Air Concentrations of Xe-133 in Restricted Areas

From the vsntilation rate in the imaging room, we
estimate that even if the entire contents of two

(_. k
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section 21 (Continued)_

30-mci vials (maximum number of studies per week)
of Xe-133 were simultaneously opened to the
atmosphere in the room, the allowed maximum
permissible levels of Xe-133 listed in Regulatory
Guide 10.8-53 (October, 1980) would not be
exceeded. This event is extremely unlikely to
occur.

6. Release of Exhaust to Outside of Hospital

Air from the ventilation system is exhausted
through a stack on the roof of_the hospital. The
door leading to the roof will be locked at all
times and posted with a sign displaying the .

conventional symbol and the words " Caution,
Radioactive Materials." Personnel with access to
the roof will be given specific instructions about
radiation safety.

.
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. 3. ALTER 2?ATIVE METHOD OF DOSE CALIBRATION
-

13;;;- A. The Geiger-Mueller Survey Meter vill be calibrated each9/ day or before each dose is given using a m-57 sourceW- with accuracy i 5%. The activity of the source vill bep 5 mC . Each patient dose vill be assayed i: mediately1;V before given. When multiple doses are received on the
M '< same day, each separate dose vill be assayed using theAn Survey Meter..yvy, -

7'c . 4 3. The same geometry, i.e., distance and containers vill be
MP'.

QTF- . ., used each time when assaying doses.
'' '

C. The dose vial vill be properly shielded in a cylindrical
{ lead container. The sa=e container will also expediteV; , ,: caintaining the same geccetry from wource to detectorg .'4 each time an assay is done.1

%f

([%f } Geiger-Mueller Survey Eeter will be eM ^ rated by theI D..

University of Utah, Salt Lake City, Utah, before initial;m , '_ use and thereafter on a yearly basis er if batteries
T. are changed. The Geiger-Mueller Survey Ne:er vill befk calibrated for an energy spectrum to give readings forNi .'- e Technetium-99.7 .? .

-

, !
J E. Measurements by the G-M Survey Meter to be used aty% y- St. John's Hospital vill be taken for sources of known

y,4 f ''

activity in'the Laboratory of the University of Utah[[ig Radiopharmacy (the supplier.) These resdings vill be
b;24g , correlated and calibrated for doses of kn:v: activity,

(3.A ,
, be made.

given by their dose calibrator. A graphic chart villr

7 Additionally, records will be kept correlatingJp 17; - -

the activity determined at St. John's respital with that,,

jffi7 activity predetermined at the University of Utah7hifO Radiopharmacy.
-

h?? ~np- F. The overall accuracy of this alternative system should
*
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Freposed Ectn:d for Verifica icr. of

Te: =etiun 00n -cses Prior to M ' .istration

I. T-4 * O lib ation rf Irve r Metera

amur*
A. St. Zece.'s Hospita' vill purchase a Ceiger-Mueller suney instra.cnt

cf sui atle design and quality.

E. he M sur.ey inst:c.ent will te sen . to the ihiversity of "tah,
?.adicltgical Hedin 'e;artnent f:r ea'ibraticr.. he initial cali-
t aden will te per': =ed using te 60 Curie Cesin -137 source
c;ented under N.E.C. license 9"*:52.- 1 3.:

.

C. Se '- c--

ent will te calibnted at two points :t each sensitivity
rsr.ge , tne pein.s bei approxinate'y 1/3 and 2/ c' the full ses? e.

va'ne cr. each range. ~ne calib a_i:n centrols vill te adjusted te
p duce espo .ses v'" * * + 10T c' the true dose rt e at eachca'it ation point. _'

o 2.
() k~nen the inst:nnent has been ace rs.ely calibatel, s. response

--+ will te r.ade with a lx_c-lived refe~ .ne check source~

(e.g., Ceslu=-137) vi r. the checi secree and tha ~7 s= rey instr .ent
;csitic ei in the ined gecnetric conficsratice n:.ed in paragraph!! A telcw. ~he eiserved respctse c' the G.M. su rey instrunent
will te recorded cc ne calibrati:r. certificate ::n.41rir.g the data
free the instrune._ Citration pr:cedure descrited in paramph Calcve.

11. ;alibratic fer Tech .eti .= c .
_

. ..

A. .r il:ving the ini .ia' calibration procedures' depited abdve, the
-c

suney instrunent vill te positi:te-3 cn a test sta-Z shown in the
attad.ed sketch. -'he instrument r:te will be 15 inches abgve the ' 'f
tase ef_ a- ring st2.eia::a which a Af shielded syr.':ge holder CM-.

e z ya -r

be p'.ee-A The prete cf the surrey instrunent vill te held in place,

by a cla=p to raintain a fixed, repr:ducible distance between the
prche and the sy:irge helder.

.

, E. A syringe ecnta.inir a precisely ressured quantity c' freshe
pertectnetate will te placed in tr.e syringe hol:ier. ~he dose rate in

'

:P./hr. indicated by ne survey meter vill be reccrded. The procedure
' ,'will then be repea.ed t. sing a aseries of syrinces :ctaining graduated+ :- qua. tities of pertechnetate.
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C. " he data a :uired in the p- cedure der:-ited in pararn;c 2 ateve; .

vill be used te plot a cune en a graph cr nerar a= wni:. will
indicate the ebserved dose ntes in IS/nr. v:. quantities cf-

;e:-technetate in - llicuries. All the data ::llected in e.e ca'i-d

t ation procedres will le sect with the su rey inst:.:nen. and the
''

g

eference eneck source to St. .'chn 's Hospi .L..n

II1. :e a'' bnti en and :er ense Cherks.1
I
+

t, A., Se sunev inntraent wi'' te recalibrated -sing the preceduasC described alcver Zi -

h. i
*

A t i. a. .' e. '. _$*.".*_'.'v. J..
. .

2. Af ter each naintenan:e and/ r batte:' - r.ze. [<

| ?. Whenever 2.e instrme .t nspense tc t..e nfere .ce ene:k scu :e
_.

d.' .' .'a. -<_- ' . . -- - e '..'.<_. .*.*. .'-o.. the va'.*. 3.'ven c. - a. _. . -

.. a.'.'.. .. -
'- '

.

c e.,.6. 4 .r.m .e. . ...

<
-

..

. = . ~. , ,es ~..c=. c .' *..".e -" . e ,. .' .s ..e. m* *.....~=.'.*..-...e_<.*.n_.cc-*.
. . . .

A m
g v.''..' h. e c". ~. - k e. .'. '.e"c e e c. _--

.
. .

- e _w. a* ' = = c - 1 ' .' .v . i. .-*. - . .- .* c .' <m. .4
. .. -

:sspense check vill te r.aintained. .

a -
&
!)

-

h !Y. Ye ' fication cf Tech etium CO-
h

Tr-e e s,

"A. .:1^r to being r :iniste *: 10 a patient,e
. . .

,

ea n prescrited d:se of. . ~' , e ' i um o,: v.' .' .' be c.'. a. . r~. ed. . v e . .* +.v . - . *. . ~. ~. . . a* ..e. '. a. c . .~. e . *. -a .ivity. Tnis vill be dr.e as follows:
. . ..

.

1. The su: rey neter vill ' e pcsitione:i as s..:w . In the a .t. ached. .

S t.e tCn .

The reshr.se c' the inct. ment in the test configuatix. to the2.

reference c".eck scur:e vill te noted t.ni ree:Me'.. ~#-is value
nuct acree v' thin ! 1% =f the value give-?in the calit aticn

-

certifi cate.

3 The refere.ce check scurce will te res-re3
.

#

a .d the :yringe.

centainine the Techneti;s-90n preparei f r administaticn villr , - 1. . e., a .y .u, .n.a. . . ,.. .
.. - . . . . ~ a. e ,. .u.. . .~. . .e,- s e c'. ~.e c . .-~. eJ-

- w
.. . . .b

inctrune . in cR/hr. vill he noted and n::: dad. -'he cyrince-

. will te re:: red to a Orleided-holding ana zwaitint adrinis trati c.
'. The activity cf the raterial in the syncre will be dete:-ined

_

.

by using t'.e chart described in par & r,pc 'l C abcve. 21: value.f in millict-ies vill te re crded.!L '

by thic rethod varie If the activity level deter-lned ,*

from the prese:iled activity level by.v. cfeater than 21Cf', the rate-ial shen i net te administered-

!
' to the patient, a .d tr.e irector of the .T : lear Medicine :epart- _

=ent chculd te notifiM.n
f*

.
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