N o 97

NRC FORM 313M U.S NUCLEAR REGULATORY COMMISSION Approved by OMB
w':::“ APPLICATION FOR MATERIALS LICENSE — MEDICAL -S4 SO

INSTRUCTIONS = 1 spiete /rems 1 through 26 if this B an initial applicatson or an appixetson for renews! of o license  Use mupplernsntal sheets
where necesssry 1 1em 26 must be completed on sl applications snd wgred  Retan one cooy Swubenit orginel and one copy of entire
wolcanon to  Director, Dffice of Nuclear Materisls Satety and Seteguas. U S Nuckes Regulatory Commawon, Washingtor oc |
20555 Upon approvel of this application. the applicant will recevwe & Matecials Liconse An NRC Materals Liconse @ issoed in sccord- |
ance with the genecsl requirements contaned in T itle 10. Code of Federsl Regulations. Pact 30 and the Licensee & sbrect to Titke 10, |
Code of Feders' Regulations, Perts 19, 20 and 35 and the license fee proviwon of Title 10, Code of Fecersl Regulations Part 170 The |
license fee category thoulkd be stated in Item 26 and the appropriate fee enclosed |

1.a. NAME AND MAILING ADDRESS OF APPLICANT (mnspoon, 1.b. STREET ADDRESSIES) AT WHICH RADIOACTIVE MATERIAL
firm, clinic, physician, ete) INCLUDE 2IP CODE WILL BE USED (/f aitferent from 1.a) INCLUDE ZIP CODE
Ohio Valley Medical Center
2000 Eoff Street Same as l.a.

Wheeling, West Virginia 26003

TELEPHONE NO.. AREA CODE304 ) 234 - 0123

. PERSON TO CONTACT REGARDING THIS APPLICATION 3. THIS IS AN APPLICATION FOR: (Check apprapnate imm)
Raymond Kaczur, Consultant, NMA Medical a [ NEW LICENSE
Physics Services, Cleveland, Ohio 6 ) AMENDMENT TO LICENSE NO.

c. BJ meneEwaL OF License No. 47-17282-01
TELEPHONE NO.. AREACODE (216 ) 641 - 5799

4. INDIVIDUAL USERS (Name indiy/duais who will use or directly 5. RADIATION SAFETY OFFICER (RSO) (Name of person desgnated

supervim use of radioactive matenal. Complete Supplements A and B a3 raciation safety officer |1 other than individual user. complete resu-
for each indwiduw. | me of Faming and expenence & in Supplement A |

Yong K. Park, Ph.D. with consultation
See Attached Item 48, from NMA Medical Physics Services,

Cleveland, Ohio.

6.a RADIOACTIVE MATERIAL FOR MEDICAL USE

rems | SRAXIMUM ' ' MaARK mn:‘w
POSSE SS! POSSF SSION
RAD:UACTIVE MATERIAL DESIRED .,....‘:,o" ADDITIONAL ITEMS: DESIRED LIMITS
LISTED IN. “X7 | (in mitticurns) “X* | fin milicures)
IODINE-131 AS (ODIDE FOR TREATMENT
10 CFR 31.11 FOR IN VITRO STUDIES X 3.f OF HYPERTHYROIDISM
10 CFR 36,100, SCHEDULE A, GROUP | X | ASNEEDED || PHOSPHORUS-32 AS SOLUBLE PHOSPHATE

FOR TREATMENT OF POLYCYTHEMIA
VERA LEUKEMIA AND BONE METASTASES

X
10 CFR 35.100, SCHEDULE A, GROUP 1Y ASNEEDED | I e ORUS 32 AS COLLOIDAL CHROMI¢
PHOSS (ATE FOR INTRACAVITARY TREAT-
10CFR 35 100, SCHEDULE A, GROUP i1} X 3000 MENT OF MALIGNANT EFFUSIONS.

GOLD-198 AS COLLOID FOR INTRA.
CAVITARY TREATMENT OF MALIGNAMT

10 CFR 35,100 SCHEDULE A, GROUP IV X | ASNEEDED EFFUSIONS.
IODINE- 131 AS IODIDE FOR TREATMENT
10 CFR 36.100, SCHEOULE A, GROUP V X | ASNEEDED OF THYROIC CARCINOMA
XENON-133 AS GAS OR GAS INSALINE FOR
10 CFR 35.100, SCHEDULE A, GROUP VI X 2000 BLOOD FLOW STUDIES AND PULMONARY | x | 2000

FUNCTION STUDIES
6b. RADIOACTIVE MATERIAL FOR USES NOT LISTED IN ITEM 6.0 (Seaiec sources up 1o 3 mCi uaed for

calibration and reference standards are authorized under Secton 36 14(d), 10 CFR Pert 35, and NEED NOT BE LISTED )

RpoA e

iBE P

ELEMENT AND MASS NUMBER PHYSICA L FORM OF EACH FORM DESCRIBE PURPOSE OF USE
U-235 (Depleted) Cadmium plated 160 kg. Shielding in linear accelerater,

metal
Sr-90 fealed Source 75 Treatment of superficial

{ + eye disease

Sr-9%0 1< - |Sealed Source 1,.5mCi Inastrument Calibration Source




INFORMATION REQUIRED FOR ITEMS 7 THROUGH 23
For Items 7 through 23, check the appropriate box (es) and submit a detailed description of all the requested information, Begin
sach 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 ref erenced guide: Regulatory Guide 10.8 ,Rev. . Date:
15 GENERAL RULES FOR THE SAFE USE OF
7. MEDICAL ISOTOPES COMMITTEE ' RADIOACTIVE MATERIAL (Check One)
Names and Specialties Attached; and X |Appendix G Rules Followed; or
Duties as in Appendix B, or Equivalent Rules Attuched
{Check One) -
Equivalent Duties Attached 16. EMERGENCY PROCEDURES (Check One)
8. TRAINING AND EXPERIENCE X | Appendix H Procedures Followed; o¢
i:gploments A & B Attached for Each Individual User; Equivalent Pr e Attached
Supplement A Attached for RSO, 17. AREA SURVEY PROCEDURES / heck Onel
9. INSTRUMENTATION  (Check One) Appendix | Procedures Followed; o
X | Appendix C Form Attached; or X | Equivalent Procedures Attachs !
List by Nama and Model Number 18. WASTE DISPOSAL (Check One)
—
10. CALIBRATION OF INSTRUMENTS x |Appendix J Form Attached; o
|Aapor\d|x O Procedures Followed for Survey Equivalent Information Attached
b iisinn b {Check One)
N ) THERAPEUTIC USE OF RADIOPHARMACEUTICALS
Equivalent Procedures Attachad; and 19, (Check One)
Appendix D Procedures Followed for Dose
Calibrator or Appendix K Procedures Followed ; or
(Check One)
Equivalent Procedures Attached X Equivalent Procedures Attached
11, FACILITIES AND EQUIPMENT 20. THERAPEUTIC USE OF SEALED SOURCES
X | Deseription and Diagram Attached Detailed Information Attached; and
12. PERSONNEL TRAINING PROGRAM X Appendix L Procedures Followed; or
, (Check QOne)
X | Description of Training Attached 1 "_quivalent Procedures Attached
13, PROCEDURES FOR ORDERING AND RECEIVING 21 PROCEDURES AND PRECAUTIONS FOR USE OF
RADIOACTIVE MATERIAL " RADIOACTIVE GASES (e.g., Xenon - 133)
X | Detailed Information Attached X Detailed Information Attached
PROCEDURES FOR SAFELY OPENING PACKAGES 22. PROCEDURES AND PRECAUTIONS FOR USE OF
14, CONYAINING RADIOACTIVE MATERIALS RADIGACTIVE NATERIAL IN ANIALS
{Check One) Detailed Information Attached
. PROCEDIJRES AMD PRECAUTIONS FOR USE OF
A dix F P Foll u
i [T E R Tt A St 23. RADIOACTIVE MATERIAL SPECIFIED IN ITEM 65
Equivalent Procedures Attached Detailed Information Attached
NAC FORM 21IM
8

Page 2




L

24 PERSONNEL MONITORING DEVICES

TYPE
A s b S SUPPLIER EXCHANGE FREQUENCY
FilMm
X R.S. Landauer, Jr. & Sons Monthly

u. WHOLE
OTHER (Specify)
FiLMm

b. FINGER| X | 1.0 R.S. Landauer, Jr. & Sons Month'y

OTHER (Specity

FILM

c. WRIST TLD

OTHER (Specity)

d. OTHER (Specify)

% FORPRIVATE PRACTICE APPLICANTS ONLY

2 HOSPITAL AGREEING TO ACCEPTPATIENTS CONTAINING RADIOACTIVE MATERIAL

NAME OF HOSPITAL

B ATTACH A COPY OF THE AGREEMENT LETTER
SIGNED BY THE HOSPITAL ADMINISTRATOR

MAILING ADDREESS

¢ WHEN REQUESTING THERAPY PROCEDURES,
ATTACH A COPY OF RADIATION SAFETY PRECAU.

CiTy

TIONS TO BE TAKEN AND LIST AVAILABLE

1sTATE T Z\P CODE
| RADIATION DETECTION INSTRUMENTS

26 CERTIFICATE
(This item must be completed by applicant)

The spplicant and any official executing this certilicate on behall of the applicant named in Item 18 certify that this application 1§ prepared n
conformity with Title 10, Code of Federal Regulatvong, Parts 30 and 35 and that all information contaned herein, ncluding any supplements

sttached hereto, if true and correct 10 the best of out knowledge and belie!

o LICENSE FEE REQUIRED
{See Section 170 31, 10 CFA 120)

NT ORCERTIFYING OFFICIAL (Signature)

b A A
« VA Lot Sl

(1) NAME /r.gﬂr Print)

x

David J. Campbell

12) TITLE

(1} LICENSE FEE CATEGORY

7C x Chiei Executive Officer
¢ DATE '
(2) LICENSE FEE ENCLOSED § 580.00 x 3-31-87

NRC FORM 3130 (9:81)

Page 3




PRIVACY ACT STATEMENT

Pursuant to 5 U SC 552ale)(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 Requlatory Commission on NRC Form 313M.
This information s maintained n a system of records designated as NRC-3 and described at 40 Federal Register 45334
(October 1, 1975)

2

AUTHORITY Sections 81 and 161(b) of the Atomic Energy Act of 1954, as amended (42 USC 2111 and 2201(b))

PRINCIPAL PURPOSE(S) The information is evaluated by the NRC staff pursuant to the criteria set forth in 10 CFR
Parts 3036 to determine whether the application meets the requirements of the Atomic Energy Act of 1954, as amended,
and the Commission’s regulations, tor the issuance of a radioactive material license or amendment thereof,

RGUTINE USES The information may be used  (a) to provide records to State health departments for their informatian
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 therr information, investigation, and protection of the public health and safety The information
may also be disclosed to appropriate Federal, State, and local agencies in the event that the information indicates a
violation or potential violation of law and in the course of an administrative or judicial proceeding. In addition, this in:
formation may be transferred to an appropriate Fegeral, 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

WHETHER DISCLOSURE IS MANDATORY OR VOLUNTARY AND EFFECTON INDIVIDUAL OF NOT PROVIDING
INFORMATION  Disclosure of the requested information is voluntary  If the requested intormation i1s not furnished
however, the application for radioactive material license, or amendment thereof will not be processed,

SYSTEM MANAGERI(S) AND ADDRESS Director, Division of Fuel Cycle and Material Safety, Office of Nuciear Mate-
rial Safety and Safeguards, U S Nuclear Regulatory Commission, Washington, D.C 20955

NRC FORM J13M
1981

Page 4



RADIATION SAFETY COMMITTEE

The requirements of Pazagtggg 35.22 of 10 CFR 35 will be followed as

published on October 16, 1

Item 7

1 of 1 page
Prepared: 3/3/87
Lic. #47-17282-01

1084



NAME OF AUTHORIZED USER AUTHORIZATION
Leonidos Castro, K.D. Groups I, 1I, III, IV, V,
b In Vitr2 studies,
Xenon=133, Deplieted

uranium shielding, Sr=90
eye applicator

Ronald K. Stupar, M.D. Groups I, I1, I11, Xenon=
133, Iodine-131 as iodliae
for treatnent of
hyperthyroidism, carauiac
aystunction, and thyroia
carcainorna

berrill F, Wyner, M.D. Groups I, II, I1i, Xenon=
133, Iodine-131 as iodiae
for treatmens of
hyperthyroidism, cardiac
aysfunct:ion, and thryoid
carcinoma

Jetfrey li. Yost, M.D. Groups I, II, 111, Xenon-=
133, lodine-131 as ioaide
tor treatment of
hyperthyroidism, cardiac
aysfunction, and thyroiu

carcinona
Ross O. Belil, M.D. In Yitro stuaies
Curijaia N, Reday, M.D. Group VI, Refer to preceptor for
P32"Soluble
william Lee Noblie, M.D. Groups I, 11, I1I, Xenon-
133, Iodine-131 as iocaide
for treastuent of

hyperthyroidism, cardiac
aysfunction, and thyroid
carcinoma, Jhosphorus=32
as soluvle phosphate for
treatment of polycythenia
vera, leukeria and bpone
netastases,

Item €8

1l of 2 paces
Preparea: 3/3/87
Lic., $47-17262-01




NAKE OF AUTHORIZED USER

Peter Caruso, MN.D.

Vincent P, Almario, Jr., M.D.

Bernard O, Garrett, D.O.

Srini Govindan, M.D.

AUTHORIZATION

Groups I, II, IIZ, Xenon-

Groups I, 1Y, II1, Xenon=
133, Iocine-13l1 as icdige

treatnent of

hypgtthyroidism, carciac
dgysfunction &nd thyroida
carcinoma,

Groups I, II, I11, Xenon-
133, Ioaine-131 as 1iodide

treatment of

hyperthyroidism or
cardiac dysfunction

Groups I, I1, I1I, Xenon=

Item 8

2 of 2 pages
Prepared: 3/3/87
Lic., #47-17282-01

1064



roam NRC-313M-SUPPLEMENT B
(8-78)

U. 8. NUCLEAR REGULATORY COMMISSION

PRECEPTOR STATEMENT

Supplement B must be completed by the applicant physician’s preceptor. |f more than one preceptor is necessary to document
experience, obtain a separate statement from each,

1. APPLICANT PHYSICIAN'S NAME AND ADDRESS

KEY TO COLUMN C

FULL NAME

GURTJALA N, REDIY,M.D,

PERSONAL PARTICIPATION SHOULD CONSIST OF:
1Supervised examination of patients to determine the suitability for
radioisctope disgnosis and/or treatment and recormmendation for

prescribed aosage,

STREEY ADDRESS

2000 EOFF STREET

2Collaboration in dose calitration and actual administration of dose
to the patient including calculation of the radiation dose, related
measurements and plotting of date,

CITY ['sT27¢€ TZiP CODE | 3-Adequate period of training to enable physician to manage radioactive
patients and follow patients through diagnosis and/or ceurse of
WHEELING, WV 26003 treatment,
2. CLINICAL TRAINING AND EXPERIENCE OF ABOVE NAMED PHYSICIAN
NUMBER OF
CASES INVOLVING COMMENTS
ISOTOPE | CONDITIONS DIAGNOSED OR TREATED PERSONAL (Add.tional information or comments may
PARTICIPATION be submitted in duplicate on scparate seets.)
A 8 c [}
DIAGNDSIS OF THYROID FUNCTION
DETERMINATION OF BLOOD AND
BLOOD PLASMA VOLUME
1131 LIVER FUNCTION STUDIES
o
1-112% FAT ABSORPTION STUDIES
KIDNEY FUNCTION STUDIES
IN VITRO UTUDIES
OTHER
11126 DETECTION OF THROMBOSIS
1131 THYROID IMAGING
P32 EYE TUMOR LOCALIZATION
$e-75 | PANCREAS IMAGING
Yb-169 | CISTERNOGRAPHY -
xe.133 | BLOOD FLOW STUDIES AND
PULMONARY FUNCTION STUDIES
OTHER
BRAIN IMAGING
CARDIAC IMAGING
THYROQID IMAGING
SALIVARY GLAND IMAGING
Tc-99m | BLOOD POOL IMAGING
PLACENTA LOCALIZATION
LIVER AND SPLEEN IMAGING
LUNG IMAGING
e~ U o R R
BONE 'MAGING
— oa—— —4
OTHER

FORY NRC-313M-SUPPLEMENT B
(8-78)

Page 6




PRECEPTOR STATEMENT (Continued)

2 CLINICAL TRAINING AND EXFERIENCE OF ABOVE NAMED PHYSICIAN (Continued)

NUMBER OF
CASES INVOLVING

COMMENTS
PERSONAL (Aaditional information or commen s may be
CONDITI 1A EATED
HoTors DITIONE DIASNORED OR TRRATS PARTICIPATION submited in duplicate on separate sheets, )
A 8 -] D
P-32 TREATMENT OF POLYCYTHEMIA VERA, 4
(Soluble) | LEUKEMIA, AND BONE METASTASES
s INTRACAVITARY TREATMENT
1C o rdal) o
TREATMENT OF THYROID CARCINOMA
1131
TREATMENT OF HYPERTHYRQIDISM
Au198 INTRACAVITARY TREATMENT
Ce 60 INTERSTITIAL TREATMENT
or e — ]
Cs137 INTRACAVITARY TREATMENT J
4-17%
or INTERSTITIAL TREATMENT
1r-192
~Cobb
or TELETHE RAPY TREATMENT
Cs-137
$r-90 TREATMENT OF EYE DISE ASE
RAD!OPHARMACEUTICAL PREPARATION
ModY | GENERATOR
S0 113/
In113m | GENERATOR
Te-99m HEAGENT KITS
Qther

4. THE TRAINING AND EXPERIENCE INDICATED ABOVE
WAS OBTAINED UNDER THE SUPERVISION OF:

s NAME OF SUPERVISOR

LEONIDAS CASTRO,M.D.

B PRECEPTOR'S SIGNATURE

CeuS Gl

b NAME OF INSTITUTION

OHIO VALLEY MEDICAL CENTER

WHEEL ING, W, VA, 2606;

“2BUb EOPE"STREET

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

7. PRECEPTOR'S NAME Please type or print) /

LEONIDAS CASTRO,M.D.

. DATE

WA

MARCH 31,1987

‘w NRC-313MSUPPLEMENT 8
&)

Pasa 3




1.

APPENDIX C
INSTRUMENTATION
Survey meters
a. Manufacturer's name: Eberline

Manufacturer's model number: E-120

Number of instruments available: one
Minimum range: 0 mR/hr to 0.5 mR/hr
Maximum range: 0 mR/hr to 50 mR/hr
b. Manufacturer's nane: Victoreen
Manufacturer's model number: 740D
Number of instruments available: one
Minimum range: e mR/hr to 25 mR/hr
Maximum range: 0 mR/hr to 25,000 mR/hr
Dose Calibrator(s)
Manufacturer's name: Capintec
Manufacturer's model number: CRC-10
Number of instruments available: one

Instruments used for diagnostic procedures

Type of Instrument Manufacturer's Name Model No.
Scintillation Canera Picker 5/15/61
Scintillation Canera Picker Dyna Mo
Scintillation Camera Picker 4/15
Scintillation Camera Picker Ko
Scintillation Camera NOVO SPECT Head

Unit (Model
Tomograph 810)
Other (e.g., ligquid scintillation counter, area monitor,
velometer)
NOVO Cerebrograph 1l0a portable Xe=133 unit
NOVO Cerebrograph 32-b unit with Victoreen "CRYO/SAFE" Xe-133
trapping system
Gas delivery system - RadX Ventilcon 143 with 131.
Gas delivery system - RadX Ventilcon II
Item #9
l of 3 pages
Prepared: 3/3/87
Lic., #47-17282-01

1084



1.

2.

4.

APPENDIX C
INSTRUMENTATION

Survey meters

a. Manufacturer's name:
Manufacturer's model number:
Number of instruments available:
Minimum range: mR/hr to
Maximum range: mR/hr to

b. Manufacturer's name:
Manufacturer's model number:
Number of instruments available:
Minimum range: mR/bhr to
Maximum range: wR/hr to

Dose Calibrator(s)

Manufacturer's nane: Picker

Manufacturer's model number: ===-=-

Number of instruments available: one

Instruments used for diagnostic procedures
Type of Instrument Manufacturer's Name
Well and Scaler Picker

Rectilinear Scaler Picker

Upteke Probe Picker

Other (e.g., 1l.quid scintillation counter,

velometer)

Item

nR/hr

mR/hr

mR/hr

mR/hr

Model No.

I11A
Magnascan 500

area monitor,

§o

2 of 3 pages
Prepared: 3/3/87

Lic.

$47-17282-01

1064



APPENDIX C
INSTRUMENTATION
(rCBF ROOM)

l. Survey meters

Manufacturer's name: Eberline

Manufacturer's model number: E-120

Number of instruments available: one

Minimum range: 0 wR/hr to 0.5 mR/hr
Maximum range: 0 mR/hr to 50 mR/hr
Manufscturer's name: Victoreen

Manufacturer's model number: 290

Number of instruments available: one

Minimum range: 0 mR/hr to 0.1 mR/hr
Maximum rarge: 0 mR/hr to 1000 mR/hr
(ONCOLOGY)

2., Survey meters

Manufacturer's name: Victcreen

Manufacturer's model number: Panoramic 470-A
Number of instruments available: one

Minimum range: 0 mR/hr to 3 mR/hr
Maximum range: 0 mR/hr to 1000 R/hr
Menufacturer's name: Victoreen

Manufacturer's model number: 440-D

Number of instruments available: one

Minimum range: 0 mR/hr to 3 wR/ht
Maximum range: 0 mR/hr to 300 mR/hr
Item $9

3 of 3 pages
Prepared: 23/3/87
Lic, #47-17282-01

1084



CALIBRATION OF INSTRUMENTS

As regards th

the dictates of
published on October

e calibration of survey meters and dose calibrators,
aragraphs 35,50 and 35.51 of 10 CFR Part 35 as

6, 1966 will be followedQ.

Item #10

l ot 1 page
Prepared: 73/3/87
Lic. $47-17282-01




FACILITIES AND EQUIPMENT DESCRIPTION

All radiocactive sources are storec in such a manner (leaa,
concrete, refrigerator) 50 as to not exceead 2mR/hr at the surface
of the barrier.

1o=99/Tc-99n generator when used will be stored and eluted in the
designateqa area, It will be shieldeu with lead bricks such that
levels from all avenues of approach do not exceed 2.0mR/hi.
Spent generators will be stored in the location identified in the
attached diagran,

puring elution, the eluate will be collected, assayed, anu stored
in a vial held in a quarter inch lead pig except auring oboriet
periods of transier, Transfer of the eluate or portions of the
eluate will be made by the use of syringes retained in lead
shields designec for this purpose.

Eluates and compounds made from eluates will Dbe aravn,
synthesized, assayed and stored in lead vials or syringes such
that levels as measured at contact with & low level survey meter
Go not exceed 2.0mR/Lir except for brief periods during the actual
trensfer.

radiocactive materials obtained from radiopharmacy supplilers will
be stored in their original shipping containers. If necessary,
the coses will be placed behind additional shielaing to reduce
activity levels emitted from the container to 2mR/hr or less.

Syringe shields will be used on all accessories reguiring the
transfer of racdiopharmaceuticals from vial to vial and in drawing
up patient daqoses. Syringe shielus will also be used in the
administration of doses to patients except when the patient's
well-being may be conpronised, Uncer these circunstances, the
dose containing syringes will be kept shieldec up to the nruent
of injection.

Steps in the preparation of compounds reguiring periods of
heating, shaking, agitation or mixing will be performed utilizing
ilead shieluing and/or mechanical or ultrasonic acitation
ecuipment and/or remote hanaling devices (tongs, forceps, e€tc.)
such that levels curing the above period as measured by a low
level survey meter Go not exceed 2.0mR/hr.

Iten #11

1 of 7 pages
Prepared: 3/3/47
Lic. §47-17282-01

1084
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Areas

Uptake/Wel

mera




ALY
Alrx

Scanner
Uptake/Well
Camera
Lockable Doc
Receipt Area
Generator

Kit Prepara
Isotope

Dose Prepara
Waste Storage
Dose Calibrator
Refrigerator

A A

Al

1jacent

Areas

L Cast

Shielding

1

e




Facilities and Equipment

@ air supply R (6] sink
@ Air Exhaust !:" Lead Castle
Scanner Adjacent Areas Lead Shielding
Uptake/Well
Camera
Lockable Door L x W x H x T
Receipt Area
Generator S——
Kit Preparation o3 ys i )
Isotope Storage
Dose Pruparation L x Wx HX T
Waste Storage
Dose Calibrator e
Refrigerator e LR E S 5
Radiocactive Waste Storage Area
(Located below lst floor of ¢old building)
Soncraete.slock
Rad. WJStQ
Decay Are
:'- Posted Locked Door
L ——
:te}b s e e
- o ———————
DOW. ——————
oo T
4

Posted Locked Door

Item #11
y of 7 pages
Prepared 3/3/87

#47-17282~01
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) air supply
@ Air Exhaust

Facilities and Equipment

Diagram

(6] sink

f"} Lead Castle
-

1 gcanner Adjacent Areas Lead Shielding
Z Uptake/Well
Camera
T Lockable Door L & W x H x
Receipt Area
Generator —
Kit Preparation bR S he
Isotope Storage
Dose Preparation L x Wx HX
Waste Storage
Dose Calibrator —
Refrigerator e B A
Radiology Department
3 et bt 4 et e S s i /
Hot Lab |
\4 Hallway
Dark=-Room
-— /
Doctor's Office ]] @
-
[
oo |
)
3
- Imaging
o
= Imaging <Z>
‘! | 800 cfm (3)
Hallway
- /
| r J
Item #11
5 of 7 __ pages
Prepared 3/3/87
wic., #47-17282-01




Facilities and Equipment

(A} Air supply paageen @ sink
® Air Exhaust {’} Lead Castle
Scanner Adjacent Areas Lead Shielding
Uptake/Well '
Camera _3_ Waste Storage Area
1 Lockable Door 16" L x 8" Wx12" Hx 2° T
2 Receipt Area
Generator W—

) W H ®
Kit Preparation L x x x

_3 1Isotope Storage
_4_Dose Preparation L x W ox H x T
_3 Waste Storage

_5_Dose Calibrator -
5 Refrigerator

EXPANDED VIEW OF HOT LAB

—~—
C.T. Scanner
l ' :
1 |
!
|
| |
Radiation | | i
oncology | |
= '
‘— o -l
I
;4 ;(ED 6 2
Y
Janitor Closet
*presently utilizing unit doses from local radiopharmacy.
Item #11

6 of 7 pages
Prepared 3/3/f7__
Lic. #47-17282~01






PERSONNEL TRAINING PROGRAM

In accordance with Section 19.12 of 10 CFR, Part 19, the
foliowing 1is a description of the training reguired for ail
personnel who Wwork with or in the wvicinity of radioactive
materials:

i, The nuclear medicine oepartment will be staffed Dy
individuals who will be classified as occupational
enploeyees., These individuals will perform thelr duties
from the radiation vafety viewpoint under the cirection
of the physician(s) nawed on the license application.

Every effort will be maae to hire nuclear meulicine
technology tegistered or registry eligible perconnel to
work with radioactive material, OCrientation of such
personnel for a day or two by the physician(s) named on
the license and/or by the supervising technologist will
include the following:

a. indicate areas where radioactive materials are used
or stored,

b. Potential hazards associated with radioactive
materiails.

C, Radiological safety proceaures appropriate to their
respective auties.

d. Pertinent NRC regulations.

€. The rules ana regulations of the liicense.

£, The pertinent terus of the license.

g, Their obligation to report unsafe conaitions.

n. Appropriate response to energencies Of unsafe
conditions.,

i, Their right to be informed of their radiation
exposure and bicassay resulte.

0 Location wuere the licensee has posted or made
available notices, copies of pertinent regulations,
and copies of pertinent licenses and license
conGitions), as requireé by 10 CFR, Part 19,

1f evaluation of the radiation handling technigues ot a
rnew technologist is found to be inadeguate, arrangemnents
will be made to send the enployee for a 40 hour forual
course from our consulting physicists, Nuclear Medicine
hssociates, Clevelanc, Ohio. This course combines
didactic anc clinical training which will include points
"b* through "i" listed above, as well as quality control
and patient procedures,

Itenm #12
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PROCEDURES FOR ORDERING AND RECEIVING RADIOACTIVE MATERIAL

1. The chief nuclear medicine technologist ox his/her designee
will place all orders for radicactive material and will
ensure that the reguested materials and guantities are
authorized by the license, and that possession limits are
not exceeded. The receipt area identified in the Item #11
diagrau is designed such that radiation levels in
untestricted areas do not exceed the limits specified in
10 CFR 20,105,

2. During normal working hours, carriers will be instructed to
deliver radiocactive packages directly to the nuclear medicine
department. I1f this is not practical, responsible personnel
will sign for packages containing radicactive materials and
immediately take them to this location. Alternatively,
trained nuclear medicine personnel will sign for and
transport packages to the appropriate department.

3. During off-duty hours, supervisory personnel will arrange to
have delivery of radicactive packages in accordance with the
following procedures:

1f couriers or common carriers attempt delivery of packages
containing radioactive materials, the radiology gsupervisor on
duty will be contacted or someone from the hospital security
departnent., He/ehe will have the carrier escorted to nuclear
medicine by personnel who have been assigned this duty.
Alternatively, hospital personnel will deliver the package to the
receipt area. Under these conditions, people transporting the
packages will receive special training for this purpose.
Personnel not trained in the proper handling of radiocactive
materials are not to personally eaccept packages containing
radicactive materials. The packages will be secured against
unauthorized removal. vhen delivered packages are wet Or appear
to be damaged, the on call nuclear medicine technologist or
nuclear medicine supervisor should be imnediately notified.
Depending on the severity of the danage to the radioactive
package will the Radiation Safety Officer be notified.* The
carrier should be reguested to remain until it can be determined
that neither he nor the delivery vehicle is contaminated.

IMPORTANT : 1f at all possible, all shipments should be taken by
the courier directly to the nuclear mnedicine hot lab.

*Radiation Safety Officer: Yong K. Park, Ph.D.

Item #13
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APPENDIX F

PROCEDURES FOR SAFELY OPENING PACRAGES
CONTAINING RADIOACTIVE MATERIAL

1. Special reguirements will be followed for packages containing
uantities of radioactive material in excess of the Type A
guantity linits as specitied in paragraphs 20,205 (a)(1 and
(e) (1) of 10 CFR Part 20 (more than 20 Ci for Mo=99 and
Tc=9%n) . They will be nonitorec for surface contawination
and external radiation levels within 3 hours after receipt if
received during working hours or within 18 hours after
receipt if received after working hours, in accordance with
the requirements of paragraphs 20.205 (a) through (¢). All
shipments of liguius greater than exenpt guancities will be
testeG for leakage, The NRC Regional Orfice will be notifiea
in accordance with the regulations if removable contamination
exceeds 0.01 uCi/l00 cm2 or 1f external radiation levels
exceed 200 mR/hr at the package surface or 10 mk/hr at 1m,

2. Por all packages, the following additional procedures tor
opening packages will be carrieu out:

a, Put on gloves to prevent hand contai.ination.

D, Visually inspect package for sign of danage (€.Q..,
wetness, crushead). 1f damage is noted, stop procedure
and notify kadiation Safety Officer.

C, Measure exposure rate at lm from package surface ana
record, 1f > 10 mR/hr, stop procecure and notiiy
Radiation Safety Officer.

d. teasure surface exposure rate ana recorc. 1£ > 200
mnR/hr, stop procecure and notify Fkadiation Safety
Officer.

€. Open the package with the following precautionary steps:

(1) Open the outer package (following manufacturer's
directions if supplied) anc renove packing slip.

(2) Open inner package and verity that contents &acree
with those on packing slip. Conpare reguisition*,
packing slip, and label on bottle.

Item €14
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(3) Check integrity of final source container (i.e.,
inspect for breakage of seals ot vials, 1loss of
liquia, and discoloration of packaging material).

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

£. Wipe external surface of tinal source container shielc
anc remove wipe to low background area. Check wipes
with a thin-end window G-l survey meter, anu take
precaution against the spreac of contamination as
necessary.

G Monitor the packing materirs and packages for
contamination betfore discarding.

(1) If contaminatec, treat as radiocactive waste,

(2) If not contaminated, obliterate raaiation labels
before discarding in regular trasn.

3., laintain records of the results of checking each package.

Item #14
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ADDENDUM ITEN €14

The procedure for safely opening gackqges containing radioactive
materials as outlinea in Appendix F, Licensing Guide 10.8 will be
subscribed to witn the followlng excCeptions. The procecures
shall not be applicable to prepackaged in vitro Kkits receivea
without evidence of shipping damage except tiat raaiation labels
will be obliterated. Evaluation of final source container wipe
smears will be performea with a survey neter listed in Item 9 ot
license application.

Iten $14
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Pathology Department

PROCEDURES FOR OPENING PACKAGES CONTAINING
RADIOACTIVE MATERIAL

Visually inspect package for any sign of danage (e.g.,
wetness, Ccrushnea). If gdamage 1s noteq, stop proceaure and
notity the Pathologist on duty,.

Inspect the package for the presence of D.0.T., diamond-shaped
radicactive White I, Yellow 1I, or Yellow III labels.

1f no D.O.T. label or & White I label is present, go to step
$5 below.

1f a D.O.T. Yellow Il or Yellow III radioactive lavel 1is
affixea to the package, notify the nuclear medicine
depart ent. The package pelongs to then.

Open the outer package (rollowing nanufacturer's airection,
if supplied) and remove packing siip. Open inner pschage to
verity contents (compare requisition, packing slips, and
iabel on bottle), check integrity of final source container
(inspect for oreakage of seals or vials, loss of liquia,
aiscoloration «f packaging mnaterial). Check also that
shipuent Goes not exceed possession iinits.

Obliterate raaiation labels before ciscarding nackages oL
packing naterials.

Iten 74
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1,

2,

4.

5.

APPENDIX G

GENERAL RULES FOR THE SAFE USE OF RADIOACTIVE MATERIAL IN
THE NUCLEPR MEDICINE DEPARTMENT

Wear laboratory coats or other protective clothing at all
tineé in areas where radioactive materials are used.,

Wear disposable gicves at all tines while nandling
radiocactive nateriais.

Monitor handes and clothing for contamination after each
procedure or before leaving the area,

Always use syringe shielas for routine preparation of patient
Goses anc aaministration to patients, except in circumstances
such &s pediatric cases when their use would conpronise the
patient's well=-being. In these exceptional cases, use other
protective methods such as remote delivery of the dose (€.d.,
through use of a butterfly vaive).

a. Do not eat, drink, suoke, 5r apply cosmetics in any area
where racioactive material iec storea or used.

L. Do not etore food, «rink, or personal erfecis with
radicactive material.

a. Assay each patient dose in the cose calibrator prior to
adninistration. Do not use any doses that aciffer from
the prescribed dose by wore than 10 percent.

b. For therapeutic coses; also check the patient's nane,
the radionuclide, the chemical form, and the activity
ve. the vroer writien by the physician who will perform
the procedqure.

wWear personnel monitoring devices (film badge or TLD) at all
times while in areas where radioactive materials are used or
stored, These devices shoula be worn at chest or waist
level., Personnel rLonitoring cevices when not being worn to
monitotr occupational exposures shoulc bLe s8toled in a
designated low backgrounda area.

Wear TLD finger badges during elution of generator and
preparation, assay, and injectiorn of raaiopharmaceuticals.

Dispose of radioactive waste only in specialliy designated anc
properly shielded receptacles.,

Itewm #15
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10.
11,

12,

13,

Never pipette by wouth,

Survey generator, kit preparation, and injection areas ftor
contanination after each procedure or at the end ot the aqay.

Decontaminate if necessary.

COnténf. é&diOécEive solutions in covered containers plainly
igentitie an abelea with name of compouna, raaionuciice,

date, activity, and radiation level, ii applicable.

Always transport radioactive material in shielded containers.

Iten €15
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APPENDIX H
EMERGENCY PROCEDURES

Mivor Spills

2,
3.

5.

NOTIFY: lNotify persons in the area that a spill has occurreda.

PREVENT THE SPREAD: Cover the spill with absorbent paper.

CLEAN UP: Use disposable gloves and remote hanaling tongs.
Carefully fold the absorbent paper and pad. Insert into a
plastic bag and aispose of in the radiocactive waste
container, Also insert into the plastic bag all other
contaminated materials such as disposable gloves.

SURVEY: With a low-range, thin window G-} survey meter,
check the area around the spill, hands and clothing for
contamination,

REPORT: Report incident to the Radiation Safety Officer.

Major Spills

2.

CLEAR THE AREA: DNotify all persone not involveu in the spill
to vacate room,

PREVENT THE SPREAD: Cover the spill with absorbent pads, but
do not attempt to cleéan it up. Contine the movement of all
personnel potentially contaminated to prevent the spread.

SHIELD THE SOURCE: If possible, the spill shoula be
shielded, but only 4if it can be done without furthetr
contanination or without significantly Aincreasing your
radiation exposure.

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

CALL FOR  HELP: Notify the Radiation Safety Officer
imnediately.

PERSONNEL DECONTAMINATION: Contaninated clothing ghoula be
repoved and stored for further evaluation by the Raciation
Safety Officer. 1f the spiil is on the skin, flush
thoroughly ané then wasnh with mild soap and lukewarm water.

RADIATION SAFETY OFFICER:
OFFICE PHONE: HOME PHONE:

ALTERNATIVE NAMES AND TELEPHONE NUMBEKS DESIGNATED BY RADIATION
SAFETY OFFICER:

Iten #16
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C.

D.

SURVEY PROCEDURES

All routine elution, preparation ond designated injection
areas will be surveyed at the end of each day of use with a
G-M survey meter and aecontaminated, il necessary.

Laboratory areas yhere only small cuantities of radioactave
materia., are used (less than 200 uCi) wiil Dbe monitored
monthly, via wipe test,

All other laboratory areas wil! be surveyed weekly.
The weekiy and monthly survey will consist of:

1. A measurement of radiation levels with a survey meter
sufficiently sensitive to detect 0.1 mR/hr.

2. A series of wipe tests to measure contamination levels.
The method for perforning wipe tests will be
sufficiently sensitive to cetect 2000 dpu.

A permanent record will be kept of the daily, weekly or
monthly survey results, including negative results. Survey
records will be mainteinea for at least two Yyears, The
record will includge.

1, Location, date, and eguipment used.
2. Initials of person conducting the survey.

3, Drawing of area surveyed, identitying relevant features
such as active storage areas, active waste areas, etc.

4. Measured exposure rates, Kkeyec to location on drawing
(point out rates that require corrective action).

S. Detected conteémination levels, Keyed to locations on
drawing.

6. Corrective action taken in the case of coutamination ol
excessive exposure rates, reduced contamination lievels
or exposure rates after corrective action, and any
appropriate comments,

Area will be cleaned if the contamination level exceeds 2000
dpr/100cm2, except in the case of some Tc=-99m spill where
less radiation exposure would be received by personnel if the
area is securec ana contamination ie allowed to decay.

Itenm $17
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C.

D.

ALTERNATE SURVEY PROCEDURE
IN THE EVENT OF WELL COUNTER MALFUNCTICK

Routine elution, preparation and designated injection areas
will Dbe surveyed at the end of each cay of use with & G-l
survey meter ana qaecontaninatea, if necessary.

Leboratory areas where only small quantities of raaiocactive
material are wused (less than 200 uCi) will be surveyed
monthly.

All other laboratory areas will be surveyec weekly.
The weekly and monthly survey will consisc of:

1, A measurement of radiation levels with a survey mneter
sufficiently sensitive to detect 0.1 mR/br,

2. A series of wipe tests to measure contamination levels.
Analysis of wipe tests will be performed using a low
level G-l survey neter.

The procedure will be as foliows:

a. Perforn wipe tests.

b. Place snear(s) in a "baggy" or disposable glove.

C. Adjust responce time to the longest time constant,
if applicable,

d. Select nost sensitive range.

e. Turn beta shieia on probe to open position,

£ Vait until reading stabilizes.

Qe Read and record background,.

h. Place smear in contact with open position of probe.

i, wait until the reading stabilizes.,

I Reaé and record wipe results.

Action levels for smear analysis using the G-M survey meter
will be set at any response above background. If action
levels of renovable contamination are found, decontamination
efforts will be initiated to proviae for clean-up or to
prevent spread. In order to avoid unnecessary personnel
exposure, contamination strongly suspected as being causea by
Tc-99m may be shielded and/or coverea to prevent spread anc
be allowea to aecay.

Item €17
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E. A record will be kept of the daily, weekly or monthly survey
results, including negative results. Survey recorus will be
maintained for &t least two years. The record will include:

1. Location, date and eguipment used.
2, initials of person conducting the survey.

- 9 Drawing of area surveyed, identifying relevant features
such as active storage areas, active waste areas, etc.

4. Measurea exposure rates, Kkeyea to location on darawing
(point out rates that reguire corrective action).

S, Dete.ted contamination levels, keyed to locations on
drawind,

6. Corrective action taken in the case of contamination or
excessive exposure rates, reduced contamination levels
or exposure rates after corrective action, anc any
appropriate comments.

Item €17
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PATHOLOGY DEPARTMENT
SBURVEY PROCEDURES

The laboratocty where small guantities ot radioactive
materials are usea (less thai. 200 uCi) will be surveyed
monthly via wipe test,

The monthly survey wiil consist of a:

Series of wipe tests to measure contamination levels,
The method for periorming wipe tests will be sufficiently
sensitive to cetect 2000 apm,

An area will be cleaned if the contamination level exceeds
2000 dpmn/100cm2.

A record will be kept of the survey results, including
negative results, The record will incluae:

1. Location, date, and eguipment used.
2. Initials of the person conducting the survey.

3. Drawing of area surveyed, identifying relevant features
such as countertops, refrigerator pulls, sink bowl, etc.

4. Detected contamination levels in dpm units Kkeyed to
iocetions on drawing.

- P Corrective action taken in the case of found
contamination, reauced contamination leve.: after
corrective action, and any appropriate comments.

Item $#17
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SURVEY PROCEDURES FOR CBF ROCI (6TH FLOOR)

A. The CBF laboratory area will be surveyed weekly.

B. The weekly survey will consist of a measurement of raaiation

6e¥e%§/r¥ith a survey meter sufficiently sensitive to detect
. ' b

C. A record will be kept of the weekly survey results, incluading
negative results. The record will incliude.

1. Location, cate, and egulpment used,
2, Initials of person conducting the survey.

3. Drawing of area surveyed, iaentifying relevant features
such as active storage areas, active waste areas, €etc.

4. Measured exposure rates, Kkeyed to location on dréawing
(point out rates that reguire corrective action).

. Detected contamination levelis, Kkeyed to locations on
draving.

6. Corrective action taken in the case of contanination or
excessive exposure rates, reduced contamination levels
or exposure rates after corrective action, and any
appropriate comments.

Records of the surveys willi be maintained for at least tvwo
years.,

item 17
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3.

APPENDIX J

WASTE DISPOSAL

Liguid waste will be disposed of:

A

B.

C.

In the sanitary sewer system in accordance with 20,303
of 10 CFR, Part 20,

Hela for decay until radiation levels, as measured in a
low background area with a low-level survey neter and
with all shielding renovea, have reached backgrouna
levels, All radiacion 1labels will be removea Or
obliterated, and the generators will be disposed of as
normal trash.

Other (specify): Return to radiopharmacy.

Mo=99/Tc-99m generators will be:

A,

B,

D.

Returned to manufacturer for disposal.

Helda for decay until radiation levels, as measured in a
low background area with a low-level survey neter and
with all shielcing removed, have reached background
levels. All radiation labels will be removea Or
obliterated, anca the generators wilil be disposed of as
normal trash.

Disposed of by commercial waste disposal service.

- ———

Other (specify): Return to radiopharmacy.

Other solid waste will be:

A,

E.

Held for decay until raaiation levels, as measured in a
low backgrouna area with a low-level survey meter ana
with all shielding removed, have reached background
levels, All radiation labels will be removed Ol
obliteratea, and the waste wilil be aisposed of in nornal
trash.

Disposea of by conmercial waste disposal service.

- - - ————— ————— ————

Other (specity): Kketurn to radiopharnacy.

Iten $18
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APPENDIX K

RADIATION SAFETY PROCEDURES FOR
THERAPEUTIC USE OF RADIOPHARMACEUTICALS

All patients treated with I-131 or Au-198 wili be placed in
@ private roou that has a toliet. Tne large surfaces in the

Loon and toilet &areas that are mwore likely to be
contawinated wiil be covered with absorhent pads or
protective material as appropriate to the amounte of

contamination to be expected., Attention should be given to
objects likely to be touched by the patient, €¢Ge,y
telephones, dooiknobs, and other items that would be
difficult to decontaninate., Plastic bags or wréeppings that
are waterproof &nd easily disposable should be ueed on the
smallier items.

The patient's room will be properly posted or attended in
accordance with paragraphs 20,203 or 20,204 of 10 CFR
Part.20,

Surveys of the patient's room and surrounding areas will be
conducted as soon a& practicable atter administration of the
treatunent dose. Exposure ratec will be measured at the
patient's bedside and 3 feet (or 1 n) from the patient after
adninistration &nd at the entrance to the room. The
Radiation Safety Off icer or his designee will then deteinine
now 1long & person nay remain at these positions and will
post these times on the patient's chart and on his door.
The results of daily surveys will be used to recalculate
permitted times, which will be posted c¢n the patient's chart
and on his door.

The form, Nursing Instructions for Patients Treated with
Phosphorus=-32, Gold-198, or Iodine-131 (or a similar form
containing all the requested information), will be completed
imnediately aiter administration of the treatment dose. A
copy will be posted on the patient's chart.

Radiation levels in unrestricted areas wilil be maintained
less than the limits specitied in paragrapns 20,105(b) of 10
CFR Part 20.

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

Item £19
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klo

Patients containing radioactive materials are to be
confined to their rooms except fcr special medical or
nursing purposes approved by the Nuclear Medicine
Department.

No nurse, visitor, or attendant who 1s pregnant should
be permitted in the room of a patient who has received
a therapeutic amount of radicactiviry until the patient
no ionger presents a radiation hazard. Female visitors
should be asked whether tney are pregnant.

Attendiny personnel suhould wear rubber or disposable
plastic gloves when handling urinals, bedpans, euesis
basinsg, or other containers having any mnaterial
obtained from the body of the patient. Wash gloves
before rewmoving and then wash hands. The gloves should
be left in the patient's room in the designated waste
container. These gioves need not be sterile or
surgical in type.

Disposablie items should be used in the care of these
patients, whenever possible. These 1itens should be
placed in the designated waste container. Contact the
Radietion Satety Officer or his designee for proper
disposalL of the contents of the designated waste
container.

All clothes and bed linens used by the patient should
be placed in the laundry bag provided and should be
ieft in the patient's room to be checked by the
Radiation Safety Ofticer or his designee.

All nondisposable items should be placed in & plastic
bag and should be left in the patient's room to be
checked by the Radiation Safety Officer or his
designee.

Surciceél dressings should be changed only as directed
by the physician., Au-198 leaking from a puncture wound
may stain the dressings dark red or purpie. Such
dressings snould not be discarded but should be
collected in plastic bags and turned over to the
Radiation Safety Ofticer or his designee. Handle these
dressings only with tongs or tweezers. Wear disposable
gloves.

Item $£19
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K.

For I-131 patients:

(1)

(2)

(3)

(4)

(5)

THy the degree possible with cooperative patients,
urine will be collected in special containers
provided by the Radiection Safety Officer or his
det ignee. The patient should be encourageé to
coileéct his own urine in the container. It the
pat ‘ent is bedi idden, & separate urinal or bed pan
should be pirovided. The urinal or bed pan should
be tliushed several tines with hot soapy water
atter use.

If the nurse helps to collect the excreta,
disposable gloves =rhould be worn. Afterward,
nancds shouid be washed with the gloves on and
again &fter the gloves are rewoved. The gloves
should be placed in the designated waste container
fo- disposal by the Radiation Safety Cfficer or
his designee.

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

Vomiting within 24 hours atter oral
administration, urinary incontinence, Or excessive
gweating w:thin the first 48 hours may result in
contamination where the péatient's roou may be
contaminated or if radioactive urine and/or feces
is spilled during collection, call the Radiation

Safety Officer or his designee, Ext._________ .
Meanwhile, handle all contaminated material with
disposable gloves and avoid spreading

contamination.

Keep all contaminated wastes and vomitus in
plastic bage in the patient's room for disposali by
the Radiation Safety Officer or his designee.
Feces need not be routinely saved unliess ordered
on the clart. The sane toilet should be used by
the patient at all times and it ~hould be well
flushed (3 tines). The Radiation Safety Ciricel
will establish procedures for disposal or wastes
(see Iten 12 below).

Iten $#19
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12.

1. If a nurse, attendant, Or anyone else knows or suspects
that his or her skin or clothing, including shoes, is
contaminated, notify the Radiation Satety Officer or
his designee immediately. This person ghould remain 1in
an area adjacent to the patient's roon and should not

walk about the hospital. If the hands becone
contaninated, wash them imnmediately with soap and
water.

liie If & therapy patient should need emergency surgery or
snould die, notify the Radiation Safety Ofticer or the
Nuclear Medicine Department inumediately.

n. When the patient is discharged, call the Radiation
Safety Officer or his designee or the Nuclear lMedicine
Department and request that the room be surveyed ftor
contamination before remaking the roon.

Waste Disposal

When contaminated wastes are transported to the Waste
Storaye/Disposal area, precautions willi be taken to miniwize
external irradiation of personnel. Stored wastes willi Dbe
sbhielded to maintain exposure to personnel in restricted and
unrescricted areas ALARA.

Item %19
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ADDENDUM ITEM §19

The procedures and precautions for radiopharwaceutical therapy as
described in Appendix K <f Regulatory Guide 10.8 will be
implemented for comnpliance with 35.75, with the following
exceptions:

For [-131 Thezapy

l, The wurine will not normaliy be collected when patiente are
treated with I-131.

2. Appendix K procedures nay be terminated when patient activity
becones less than 30 mCi or the exposure rate at one meter
becomes less than 5 mren/hr.

3. Liguid sources will be opened in a vented hood if available.
Gloves, tonygs, and leud shielding will be wutilized by
personnel handling I-131 sources.

Iten #15
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ITEN. $20

THERAPEUTIC USE OF SEALED SOURCES

Special procedures for patients tireated with byproduct mwaterial

listed in Subpart G, Section 35.400 of 10 CFR Part 35 are
folliows:
a. Areas where sealed sources will be stored will be found in

b.

nap accouapanying this application.

See "Safety Precautions in Clinical Applications®. (Iten

$20, Form E).

The forn, Nureing Instiuctions for Patients Treated with
Radioactive Sources, (Itew #20, Foim A), will be coupleted
inwediately after sources are implanted and placed in the
patient's chart. Nurses will be instructed via Item §20,
Form F.

Nurses caring for brachytherapy patients will be assigned
personnel monitor ing devices. TLD finger badges will aiso
be assigned to nurses who nust provide extended personal
care to the patient and to personnel handling sealed
sources.,

Sources wili be transported from the storage site to place
of use via the original shipping container or an equivéalent
lesd container which is at least 1" thick.

At the initiation of treatnent, an inventory willi Dbe
periormed on all therapy sources to insure totel
accountability. At the conclusion of treatment, another
inventory will be performed to insure that all sources have
been returned. (Refer to Itew #20, Form B). In addition, a
survey will be performed to ensure that all sources have
been removed from the patient ané that no sources remain in
the patient's room Or any other area occupied by the
patient. At the same tine, all radiation signs wiil be
renoved and all personnel ionitoring devicee assigned to
nurses willi be collected. Itemw $20, Forwn €C will be used as
a check=off procedure.

Surveys of the patient's rooi and surrounding areas will be
conducted as soon &8 practicable after sources are
implanted. Exposure rate neasurenente widl be teken &t the
patient's bedside, three feet away and at the entrance to
the rooi. The Radiation Safety Officer or his designate

Iten £20
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will then determine how long a person may remain at these
positions &nd will post these times in the patient's chart.
Refer to Item $#20, Form D. Radiation levels in unrestricted
areas will be maintained less than the linits specified in

Section 20.105(b), 10 CFR, Part 20. (i.e., 2 nrens in any
one hour or 100 wmrems in any seven consecutive daye).

Patients tieated with sealed sourcee willi be assigned to a
private rooiu.

For 1I-125 seeds, the Radiation Safety Program to be
inplemented will be that as outlined in the attacned
Guidelines listed as page 10 of this item.

Item $#20
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ITEM #20, FOR! A

RURSING INSTRUCTIONS
FOR PATIENTS TREATED WITH RADIOACTIVE SOURCES

Patient's Nane:

——— i —— —

Rooii Nuuwber: Physician's Nane:

Igotope Activity:

Date and Time of Adninistration:

Date and Time Sources are to be removed: Isctope:

C———— e e e

- — . et e

Exposure Rates in mR/hr

Bedside 3 feet from bed 10 feet from bed

- B ———

(Conplete chiecked iteus)

_l. Wear personnel monitoring device.

2. Vear rubber gloves.

_3., Place laundry in linen bag and save.
4. Housekeeping may not enter the rcoon.
5. Patient may not have visitors.

o ——

_—— -

____6. No pregnant visitors.

7. No visitors under 18 years of &age.

8. A dismissal survey rnust be performed before patient is
discharged.

9. Patient must have a private roomu.

10, Other instructions.,

— - —— ———— e

Ttem $20
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ITBh '200

RECEIPT/SHIPMENT RLECORD

FORY B

RADIATION SOURCE THERAPY APPLICATIONE

Patient ID§ % RM
PRE-TREATIENT INVERTORY
Subtotal
__ sources of e ng e
sources of o - Ing _
sources ot - Ing L=
sources of mg
Applicator (s) . Total mg «
POST TREATUENT INVENTOEY
sources of mg e
g __ sources of - mg L
2 s sources of ny
sources of ng o
Applicator (s) el Total e mgG »
COMMENTE ;
Certitied by: ~ g R Date: P ——
INPORTANT: THIS RECOERD MUST BE BERMANENTLY MAINTAINKD
Item $20
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ITEM €20, FORM C

RADTATION THERAPY SOURCE USAGE RECORD

Patient ID# P Ll oME LD RM

- —— -—

Ordering Physician

Applicator(s) used Souvrces

nR/hr at 1 meter trom applicator (not after loading) nR/hir

Date and time of insertion . Qelie/Polie v M
Yes See comnnents

Lead apions not worn during insertion? « ) « )

X-ray techs informed prior to obtaining

locaiizing films? ( ) ()

Recovery room nurses instructed to use

tine/distance? () ()

Patient assigned private roow? () ()

Exposure nonitors issued to nursing

personnel? () ()

Satety instiuction given to nurse? () « )

Satety procedures piaced in patient's

chart? () « )

Caution sign placed on patient's chart? () ( )

Caution signs placed on patient's roow

door? () ()

Nursing care rotated? () « )

Known pregnant nurses not attending

patient? () ( )

Pregnant visitors prohibited? « ) ()

Visitors under 18 prohibited? () « )

Safety survey perforned and recorded? () « )

Linits of nursing care time posted? ( ) ( )

Reroval notice posted in patient's chart

prior to remnoval of all posted signs? ( ) ( )

All signs removed? ( ) ()

Room surveyed and background radiation

levels present? () ANE

Date/Tine of Removal __ o B P il o

Applicator " Sources R _

COMIMENTS :

CERTIFIED BY: Date

- - - ————————— -

INPORTANT: THIS RECORD UUET BE BLIUANENILY LAINTAEIBED

Iten %20
Page 5 of 13
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ITEM 420, FORM D

RADIATION HAZARD EVALUATION FORM
(to be filled out by kKadiation Safety Officer for his use)

Name Date and .

Time of Death

Radioisotope

Amount Administered

Route of Administration _

Amount Present oo

Distribution with
body o

————

———— e — — — ——

Indicate Distances T

Suggest ring badges if exposure

0.25 R/hr € 25 cm

See NCRP $#37 p. 27

Limit band exposure to 1.5 Rems.

Date of Survey o e

Instrument Used e

T T L [ R ——
Radiation Safety Officer

Date: e i e e

Item 420
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ITEM $20, FORI! E
SAFETY PRECAUTIONS IN CLINICAL APPLICATIONS

I. Transfer and Preparation of Sources

II.

111,

1V,

a.
b.

Forms will be wused to record pre and post-use
inventory. (Item $#20, Form B)

Sources will be dispensed with suitable protective
devices and technigues, to inciude long forceps and TLD
finger badges.

Application of Sources to the Patient

Distance, time, and when possiblie, shielding, will be
used to reduce radiation exposure to personnel
attending the patient.

Appiopriate signs will be used to indicate levels of
radiation exvosure.,

Consideraticn will be given to the proximity of
petients in adjoining roons.

A patient being treated with brachytherapy sourcee will
wear suitable identairication.

Patient will not be aliowed to leave his room unless
acconpanied by a hospital attendant.

Persone who have short-lived sources which are not
removable from their bodies willi be allowed to leave
the hospital provided precautions necessary to prevent
other persons from receiving more than the permissible
dose of radiation are observed.

Renoval of Sources from Patient

a.
b.

C.

d.

Sources will be removed with sane safety precautions as
those used in their application.

No linens, dressings, clothing or equipment will be
removed from room until all sources are accounted for.
Assurance of conplete removal of al.i sources will be
obtained using a G-l survey meter held in the treatment
area of the patient.

Should the patient die before brachytherapy is
conplete, the sources will be renoved at once.

Return of Sources to Storage

doe

b.

Following cleaning, gsources will be returned
inmed.ately to their storage place,
Post-use inventory forms will be completed to insure
couplete return of all sources to storage.
Inventory of all sealed sources will be perforned on a
quarterly basis and recorded.
Iten $#20
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ITEM $20, FORM F

Special restrictions may be noted on the precaution sueet in
the patient's chart. Nurses should read these instructions
before admninistering to the patient. Call the DMclear
Med icine Department if you have any questions about the care
of these patients.

Nurses shouid spend only the mininui necessary time near &
patient for routine nursing care, but must obtain &and wear a
personnel monitoring device.

When & nurse receives an assignment to & therapy patient, a
fiim or TLD badgye should be obtained inmediately from tne
Nuclear ledicine Departnent. The badge shall be worn only
by the nurse to whoi it is issued and suall not be exchanged
between nursec.

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

Never touch needles, capsules ©OI containers holding
brachytherapy souices. 1f a source becomes dislodged, Luse
iong torceps &nd put it in the corner of the room or in the
shicelded container provided; contact the Niclear Medicine
Department &at once.

Bed bath given by the nurse should be omitted while the
gources ere in place.

Perineal care is not given during gynecologic treatnent; the
per ineal pad may be changed when necessary, unless orderes to
the contrary have been written.

Surgical dressings and bandages used to cover the area ot
needle insertion may be changed only by the attending
pliysician or radiologist, and MAY NOT BEE DISCARDED until
directed by the radiologist. Dressings should be kept 1n a
basin until checked by the radiologist or nenber of the
Nuclear liedicine Departnent.

Special orders will be written foi oral hyglene for patients
with oral inplants.

No special precautions are needed for sputun, urine,
vomitus, stools, dishes, instrunents, utensils Ol bedding
uniess specifically ordered.

Item £20
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ITEM §20

GUIDELINES

RADIATION SAFETY PRECAUTIONS FOR THERAPEUTIC USE OF I1-125 SEEDS

GENERAL

l. Personnel who prepare, insert or retrieve I-125 seeds rnust

wear a finger or wrist type monitoring device
radiation exposure to the extremities.

monitor

2. To waintain accountability of the seeds, a source inventory

should be percormed at the following times: &)
seeds are removed from storage; b) before and
seeds are loaded in the applicator; c¢) before
sUIgery.

when the

after the
and after

3. In transporting seeds fiom storage = preparation areas to
the place of use, adeguate shielding must be euployed to

insure compliance with 10 CFR 20.105(b).

INSTRUCTIONS TO NURSES (for hospitalized patients)

1. Nurses will be given a description of the
appeairance of the seeds.

2. Handle dislodged seeds with a spoon or forceps,
nand. Place the dislodged seeds in a shielded
provided by the Radiation Satety Ofticer.

size and

never by
container

3. Surgical dressings and bandages used to cover the area ot

the insertion may be changed only by the

attending

physician. Dressings chould be Kkept in a basin until

checked by the Kadiation Safety Officer.

4. All bed linen must be checked with a radiation survey ueter
before being renoved Zfron the patient's roow to insuie that

no dislodged sources are inadvertently removed.

5. No epecial precautions are needed for sputum,

urine,

vomitus, stools, dishes, instrumetns, Or utensils unless

specifically ordered.

Item $20
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Emergency Procedures

a) If a seed becores loose or dislodged from the patient,
or

b) 1f the patient dies, oOr

c) If the patient requires energency surgery, inwed iately
call i -
Telephone ¢ B e e . (G B R

(Days) (Nights)

When the patient is discharged, cali the Radiation Safety
officer and requeet a radiation survey of the room.

Iten %20
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ITEM #20

THERAPEUTIC USE OF SEALEC SOURCES

The Sr-90 opthalmic agplicator and the S5r-90 calibration source
are kept in a small locked room located in the Radiation
Oncology Department. The cabinet is kept locked except when in
attendance and the keys are held by the Radiation Physicists.
The wmaximum exposure at the surface of the cabinet is 0,28
mR/hr. The twelve Cs-137 sealed sources are kept in a Nuclear
Associates lead safe, Model No. 67-742 which has 3" of lead in
its walls, The safe is locked with a combination lock except
when the sources are attended, The 14 Cs~137 sealed tube
sources are kept in a Radiur Chemical lead safe (Model No. 470~
3-H) which has 3" lead walls. The safe is located in the
Radiun/Cesium storeroom, about 4 1/2 x 6 1/2; which is kept
locked at all times except when someone is present. The only
keys to this room are held by the Chief Radiation Oncology
Technologist and the Security Department. Also kept in this
room is a locked radium safe containing 290 mg. of Ra-226. The
lead safe provides at least 2 1/2" of leaac shielding. In
addition, a wall of interlocking lead bricks have been placed
around the back and sides of the safe. Also present is a 2"
thick lead L-shield (Radium Chemical Mcdel 462). Any Group VI
rac ionucl ides such as Ir=-192 seeds, would also be Kept in this
room in their shi] ing containers.

Radiation exposure to personnel will be reduced by use of
equipment and techniqgues that make most efficient use of time,
distance and shielding. After loading techniqgues will be used
with all Ir~192 and Cs~=137 procedures. All scu:ces will Dbe
manipulated with long-handled force s or tongs, utilizing the
L-shield vr other shielding when practicable. No one will
touch the sources with their hands.

Any person who must work with the sealed sources will wear a
ring-type radiation monitoring badge, in addition to Lis whole-
vody badge.

Sources from the radium or cesium safe will be transported in
either a cylindrical source carrier having lead walls 1" thick
(Radium Chemical Model 442C) or a boxlike carrier having walls
7/8" thick (Radium Chemical Model 479) placed ocn a 3-wheeled
cart. Other sealed sources wil)l be transported in taeir
shipping container placed on a laboratory cart. If a patient
must be taken from his room, a hospital attendant will
accompany bhim. Except for the attendant, no one else will
accompany the patient.

Item #20
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ITEM 420

Brachytherapy Source Location

Radiation Oncolegy

Ra~-226 and
Cs-137 sources

ﬁr‘ Linac

(

Nuclear Medicine

locked door

Radiation Oncology Dept.

Corridor

Item 420
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rCBF PROCEDURES & PRECAUTIONS FOR USE OF
QUTSIDE THE CEREBRAL VASCULAR LABOFATORIES

RADIOACTIVE GASES

o Quantities to be Used:
A, Patient information
l. It 1is expected an average of 10 studiesc per week will
be perforued,
2. The average patient dose will be approximately 20 nCi.
11, Use and Storage Areas:

A, Xenon=133 in Saline solution only will be used in areas
other than the Cerebral Vascular Laboratories or the ICBF
room (6th floor). The uther areas are ag follows:

RCOM AIR FLOW AND ROCM DIMENSIONS FCR PORTABLE
tCBF STUDIES
area hir Dlow Roow Dimensiops
in ous H W D

Emergency ROoOn

Trauvma Roon 650 459 g'8" x 16 x 13
Cardiac Care Unit

Treatment Roou 285 255 8' x 15'6"™ x 1l4'2"

Patient Room 285 255 ' x 12'1" x 14'7"
Intensive Care Unit

Treatment Room 110 100 ' x 20'7" x 12'8"

Patient Roon 110 100 @' x 3123' % 313*10"
Operating Room

Suite 1 1900 500 9'8™ x 20' x 20"

Suite 2 1900 500 §YEe" x 22' x 23"
Recovery Foou

Isclation Room 110 110 8' x 10' x 9te"

Areas of use outside the CBF Laboratory wiil be evalvated

semi=annually to insure no considerable ventilat

hhave occurced.
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111, Procedures for Routine Use:

A,

X:=123 in Saline solution only will be used in conjunction
with the NOVO Cerebrograph 1l0a portable unit or KNOVO
Cerebrograph 32b in those areas previously described, Xe-
133 in saline solution will be used cnly as an Ttive

Notice of Claimed Investigational Exenption for a New
Drug® (IND) that has bec) accepted by FDA or active "lew
Prug Application" (IDA) apoioved by FDA,

If possible, the door will be closed ¢t¢o minimize the
purging of any accidertal release of Xenon in the hallway.
This willi allow as much Xenon as possible to be removed via
the exhaust systen. The NOVO Cerebrograph l0a contzins a
small charcoal trap for retention of exhaled Xe-133. The
patient will be fitted with the rebreathing and collection
apparatus, and then instructed as to the procedure., Trial
runs without Xenon will be conducted whenever pa“ient
condition permits.

The Xeron in saline solutiun will be adwministered (I V.)
and data collected., The Xenon willi be collected in the gas
trap until practically no Xenon rewains in the patient as
ind icated by cerebrograpi data. Whole body film badges and
TLD finger badges will be worn Ly occupational personnel
handling Xenon,

Brochure information is attached regarding the nOVo
Cerebrograph 10a unit.

Approximately every 20 patients, the discharge air from the
charcoal gas trap will be menitored with a G-M survey reter
held against the tubing to detect Xenon "pass tarough®,
When discharge air readings reach 1/10 of air intuke
maximum readings, it will be assuwed the charcoal trap
efficiency has fallen to less than 920%, At that time, the
cartiidge willi be exchanged.

faturated filters will be stored Lor decay such that levels
do not excead 2,0 mR/hr. A survey will be conducted
without the benzfit of shielding and if levels are thuse of
background, the filter may be discarded or reused.

Saturated filters willi also be stored in secaled plistic.

Item #21
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I111. Procedures for Routine Use:

A,

¥Xe=133 in Saline solution only will be used in conjunction
with the NOVO Cerebrograph l0a portable unit in those areis
previously described. Xe-133 in saline solution will be
used only as an active "Notice of Claimed Investigational
Exenption” for a New Diug" (IND) that has been accepted by
FDA o1 active "New Diug Appiication™ (NDA) approved by FDA.

1f possible, the door will be closed ¢to minimnlze toe
purging of any accidental re.easc of Xenon 1in tne hallway.
Thie will aliow as nuch Xenon as possibie to be removed via
the exhaust system. The LOVO Cerebrograph l0a contains a
small charcoal trap tor itetention of exhaled Xe=133. The
patient will be fitted with the rebreathing and colliection
apparatus, &nd then instructed as to the procedure. Trial
runs without Xenon will be conducted whenever patient
condition pernits,

The Yenon in saline solution will be administered (I.V.)
and data collected. The Yenon will be collected in the gés
tirap until practicaily no Xenon reiains 1in the patient as
indicated by cerebrograph data. Wnole body film badges and
TLD finger badoes wiili be wocn by occupational personnel
handling Xenon,

Brochvre information i& attached regarding the NOVO
Ce.ebrograph 1l0a unit.

hpproximately every 20 patients, the dischatrge air trom the
charcoal gas trap will be monitored with a G-N survey netey
Leld against the tubing to detect Xenon "pass through®.
When discharge air readings reachn 1/10 of air intake
maxinum readings, it will bc assumed the charcuval trap
efficiency has feiler to less than 90%. At thet tine, the
cartridge will be exchanged.

Saturated filters will be stored ror decay such that levels
do not excced 2.0 mR/hr. A survey will be conducted
without the benefit of shielding and it levels are tnose of
background, the filter may be discarded or reused.

Saturated fiiters will also be storef in sealed plastic.

Item 21
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Iv.

Air Concentration of Xe=133.

A.

Due to the type of test being perforned (i.e., CBF using
injectable Xe=-133 in Saline golution) and the type ot
collection apparatus, tne chance of a total patient

associated loss 1s hignly remote. Therefore, any patiant
associated losses are considered to be included in the 15%
Xenon 4088 used to caiculate Average Concentraticn.

In the event of an accidental Xenon epidl, all unnecessaty
personnel will evacuate the rooim. Tue roowm door will be
guaréed against inadvertent entiy.

A survey mneteir wiii be placed on the tloor so it can be
observed from the door. Vhen background levels a&are
reached, the room nay be re-entered.

It is estimated that up to 200 mCi of Xenon wili be used
per week in unrestricted areas. The following calculations
assune a "worst case" average concentration of eacn of the
eight rooms involved. Since the exnausts vary in the roons
identitied on Page 1, the caiculations include a limit tor
the nunber of procedures that may be pei formed in each
area.

For the Emergency Roon/Trauma Rooi, nO more than 10 studies
will be perforrned per week. This would eqguate to & maxinui
of 200 nCi being used (A). Of this amount, it is assuned
that 15% wiisl be lost due to trap leakage and any patisnt
associated loss (f). Theretfore, 15% or 30 mCi could be
vented to room air per week.

A n.rinun room exhaust rate of 459 cfun willi be used in this
calculation:

v e 455 cfnm x 1.699 x 10% mi/hr x 1€3 nr/wk

v e 459 x 2.85 x 10°

v = 1.31 x 1011 mi/wk

The averaye concentiation (C) will be:

. B x L
¢ v

Iten €21
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1,31 x 10 nl/wk

7 uCi/mil

C = 2.29 x 10°

This valiue is Jless than 1treguired ftor restricted and

uncrestricted areas (3.0 x 10-7 vCi/mil)

D. For the Cardiac Care Unit/Treatment Room and Patient Roou,
no more than 6 studies will be performed per week per roon.
This would eguate to 120 nCi being wused (A). Ot this
amount, 1t 1s assumend that 15% will be lost due to trap
leakage and any patient associated loss (f). Therefore,
15¢% or 18 mCi will be vented to room air per week.

A mininum room exhaust rate of 255 cfrm will be used in thnis
caliculation:

Ve 255 cfm x 1.699 x 10° ml/hr x 166 hr/wk

V = 255 x 2.85 x 10°

Ve 7,28 x 10lo mi/wk

The average concentration (C) wilil be:

b £
C =%

.« 320 0Ci/vk_x 1 x \0° LCi/NCi X .15
7.28 x 1010 ml/wk

7

C = 2.47 x 107" wCi/ul

This value is less than regqguired for restricted and

7 uCi/mi) .

uniestricted areas (3.0 x 107

Iten $#21
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For the Intensive Care Unit/Treatment Room and Patient
Room, no rore than 2 studies will be petrforned per week per
roon. This would eqguate to a maxinun of 40 wCi being ueed
per room (A). Of this anount, it is assumed that 15% will
be lost due to trap leakage and any patient associated loss
£). Therefore, 15% or 6 wCi could be vented to room air
per week.

A minimun room exhaust rate of 100 cfwm will be used in this
calculation:

Vv = 100 cfn x 1.699 x 10% mi/nr x 168 hr/wk
v s 100 x 2.85 x 10°

Ve 2,85 x1 nl/wk

The average concentration (C) will be:

. Ax £
- v

c o 40 5Ci/uk x 1 x 0% uCi/iCi x .15
2.85 x 1010 mi/wk

2

C = 2.10 x 10”7 uCi/mi

This value is less than reguired for restricted and

4

unrestricted areas (3.0 x 10° " uCi/ml).

.‘For the Operating Roon/Suites 1l & 2, no xore than 10

studiee will be perforned per week per room. This would
eguate to a maximuw of 200 mCi being used per room (A). Of
this anount, it is assumed that 15% will be lost due to
trap leakage and any patient g&ssocliated loss (£).
Therefore, 15% or 30 mCi could be vented to room air pet
week .,

A nininun roow exhaust rate of 500 cfm will be used in this
calculation:

Item #21
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V = 500 cfn x 1.699 x 10° mi/hr x 168 hr/wk

V= 500 x 2.85 x 10°

Ve 1,42 x 1021 ni/wk

The average concentretion (C) will be:

s B X L
v v

o . 200 5Ci/wk 51 x 20% uCi/uCi X .15
1.42 x 1011 ni/wk

)

C = 2,10 x 10”77 uCi/wil

This value is lees than reqguired for restricted and

unrestricted areas (3.0 x 10'7 uCi/ml)

For the Recovery Room/Isolation Roon, no more than 3
studies will be performed per week per rOOR. Thie would
eguate to a maximim of 60 mCi being used per roon (A). of
this amount, it is assuned that 15% will be lost due o
trap Jleakage and any patient eassociated loss (). There-
fore, 15% or 9 mCi could be vented to room air per week .

A nininur roon exhaust rate of 110 cfu will be used in thuis
calculation:

Vv = 110 cfn x 1.699 x 10% mi/hr x 168 hr/wk

v e 110 x 2.85 x 10°

v = 3.13 x 1010 mi/wk

Icen $21
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The average concentration (C) will be:

s Oadied
¢ v

C = 60 uCi/wk x 1 x 10% uCi/iCi x .15
3.13 x 1020 mizwk

C = 2.87 x 10”7 uCi/mi

This value is less than reguired for

unrestricted areas (3.0 x ].0-7 uCi/ml) .

restricted and

Itew #21
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B. Patient stucdies will be perforwmed using a Novo Cerebrograph
32b. The Novo Cecebrograpn 32b is a complete regional
cerebral blood flow system., It is a Xenon=133 gas Cdelivery
end retention system, a 32 detector helmet assembly and
PDP~11 minicomputer for cellecting, processing and
pregentation of the data, The equipwent houses a 6 liter

. reservoir of air containing 3-10 mCi/liiter of radiocactive

g ¥enon, Concentration of tnis gas is wonitored by a G-M

detector. The patient wiil breatte the Xenon=air mixture

. for one winute, then the system automatically switches to

ﬂ nocwal air and the clearance of Xenor-133 is monitored by a

set of exteinal, collimated head detectors. The expired

gas will be collected witu a Nuclear Associates/Victoreen

"Cyro/Safe" Xenon~l33 trapping system. Hanufacturer's

instiuctions will be followed for monitor ing the

cyro/safe's charcoal filter efiiciency.

e e il L

when the charcoal trap becomes saturated, it will be
repliaced. The used trap will be stored for decay, sealed
in plastic, I1f necessary, additional lead shielding will
be used to reduce exposure levele to 2 wmR/bhr cr less at the
exterior surface of the storage barrier. Charcoal trapping
efficiency will be evaluated every twenty procedures in
which it wase utilized,

C. On & semi=annual basis, the exhaust flow rates from the
tCBF lab will be checked to assure that a change in exhaust
rate has not occurred and & check of the air supply wiil be
made to assure negative pressure in the rooms.

IV. Energency Proceduies:
In the event “here is an accidental patient associated loss of
Xenon intgsthe room, the exhaust will clear the room to levels
of 1 x 10 ¥ uCi/ml in 15 minutes,

A, Activity per loss (A) = 20 wCi = 2 X 10%uCi

Room Volunme (V) = 30' x 16' x 8°
= 3840 ft3
= 1.11 x 10° @l
Clearance rate (A) = llﬂ&.sx%
3840 ft

= .28 min.

Item #21
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) = ZJ_l.Qi_.HQA

Initial Concentiration (C 8
3:1) & 0 R

1.80 x 1074 wei/nl

Evacuation time (t)

15 minutes

Finul Concentration c =cC, e At

"

1.8 x 10°¢ o= +28 x 15

2.09 x 10”8 wci/mi

This value is less than 1 X 10'5 uCi/ml

All unnecessary personnel will evacuate tue room. The room
door wiil be guarded against inadveitent entiy dur ing this tine
period.

A survey meter will be placed on the fioor 80 it can be
observed from the door. When no significant reduction in
exposure level is noted, the roon may be re-entered.

Air Concentration of Xe=133 in Restricted Areas:
A. CBF Foou
1. It is ecstimated that 300 nCi will be used per week (A).

2. 10% of the Xenon will be lost into the CBF roon due to
patient associated losses anéd the inability of the gas
trap to trap 100% of the Xenon (£) .

3, A mininun roon exhaust rate of 1100 cfw wiil be uveed in
this calculation.

Vv = 1100 cfm x 2.83 x 104 ml/m/cfi x 15 studies/wk X
30 min/study

Ve 1100 x 2.83 x 104 mi/w/cfw x 10 x 30

v e 9.34 x 10°

Iten $£21
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VI,

4. The average concentration (C) will be:

A x 1
C = v

300 uCi x 1 x 10% uCi/ZiCi x .10
9.34 x 109 nd/wk

« 3.2 x 10°°

uC i/rlu.
This value is less than reguired for restricted areas

(1 x 10°° uci/mi) .

Methode of Xenon=133 Disposal:

A,

All Xenon unused will be disposed of by decay in storage in
the hood oy by retuin to the radiopharwacy 1f applicable.
Contéiners, charcoal traps, ané apparatus will be surveyed
unshielded with the low luvel survey meter held on contact
with source containing device. I1f levels are the sane as
background, the containers will be disposed after defac.ing
the labels.

AllL escaped Xenon will be vented cthrough the exhaust
syste‘ﬂc

It is estimated that up to 15,600 nCi of Xenon will be used
per year ain the rCBF laboratory.

Of this amount, it is assumed 10%, or 1560 nCi, will be
lost due to patient associated losses and the inability of
the gas trap to trap 100% of the Xenon=133,

It is estimated that up to 62,400 nCi per year will be
cte-ed in the fumehood iccated in the rCBF laboratory.

Of . is amount, it is assumed 5%, or 3120 mCi, wili be lost
due to leakage.

Therefore, a total of 4680 nCi will be wvented to the
atrosphere per year (A).

Iten $#21
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ITEN $21
NUCLEAR MEDICINE DEPARTHENT
(Refer to Item #11, page 5)

PROCEDURES AND PRECAUTIONS FOR USE OF RADIOACTIVE GASES

I, Quantities:
a. An average of 15 exams per week may be done.
be. Average activity per exam is 20 wCi.
C. Possession limit of 2000 mCi is reguestec.

11. Use and Storage:

a. Xenon-133 will be stored in the fume hood located in
the camera room,. It will be stored in aits original
shipping safe until used. Accessory lead shielding
will be used (i.e., 1/6" = 1/4" iead vials or sheet)
whenever survey meacurenents at the face of the hood
ate 2.0 mR/hr or nore.

b. The fume hood where Xenon is stored is under negative
pressuire while the fan is in operation. The exhaust
rate is at 800 cim. Air is supp.iied to the canera
roon at a rate of 650 cfa., Therefore, the fuwe hood
and entire camera roon are under negative plrLessure.
The hood will be on &t all times thet Xe=133 is in
sLorage Or UEEe.

The exhaust fans, located on the roof, discharge ail
which is at least 30 feet fron any other air intake
louvers.,

11J. Procecure for Routine Use:

a, The canera room door will be opened to a eix inch gap
at the door janb if patient's condition permits.

The patient will be fitted with rebreathing and
coilection apparatus, &nd then instructed as to tae
procedure. Trial rung without Xenon will be
conducted whenever patient's condition periits.

During the washout phase, the Xenon will be collected
in the gas trap until practically no Xenon renains in
the patient as evidenced by the camera persistence
gcope.

Item $21
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Iv.

Whole body film badges and TLD tinger badges will be
worn by occupational personnel unandling Xenon.
Visitore will be excluded trom the camera room during
¥enon use unless their presence is required for
patient care oL desired tor educationair or
observational purposes.,

b, An activated charcoal gas trap wiil be wused for
patient studies, A RadX Ventil-Con delivery systemn
with gas tiap or eguivalent is used, This syten will
be used in accordance with nanufacturer's
instructions.,

Face nasks that coveir both mouth &and nose or nose
claups for wuse with the mouthpiece delivery systen
will be enployed to reduce leakage of the Xenon into
the camera roOii.

- 38 On & semi=annual basis, the exhaust flow rates fiom
the camera room will be checked to assure that a
change in exhaust rate has not occurred and a check
of the air suppiy will be mnade to assure negative
piessure in the roous.

Ewmergency Procedures:

In the event theire is an accidental patient associated loss
of ¥enon into the cameré roow, tue exhaggt systen willd
clear tne room to levels lees than 1 x 10 uCi/nl in less
than 20 minutes.

20 wCi = 2 x 104

Activity per loss (A) uCi

23' x 17' x 8!
3

Room Volume (V)

3128 ft

« 8.7 x 10! mi

Clearance Rate (A) = EQQ_QXLS__

3128 tt

= 25 min~?
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o) = 2x10% ucs
8.7 % 107 ml
= 3.2 x 107Y uwci/mi

Initial Concentration (C

Evacuation Tine (¢) = 20 minutes

Final Concentration C = Coe-x ¢

= (2.3 x 10"4) e~+25 x 20
e 1.5 x 10°% uci/m1
This value is less than 1 x 10'5 uwCi/mi.

All unnecessary personnel will evacuate the room. The
canera roon dooir wiil be guarded against inadveltent entry
during thais tine period.

A survey meter willi be placed on the floor so it can be
obgerved from the door. VWhen no signiticant reduction in
exposuie level is noted, the room mnay be re-entered.,
Alternatively, tne cemera may be turned on periocically to
colliect counts for a present time. When no significant
reduction in count rate is noted, the room way be re-
entered.

Lir Concentration of Xe=133 in Restrictel Areas:

& Camera Roow
1. It is estimated that 300 mCi will be used per
week (A).
- P 15¢ of the Xenon willi be lost into the caneré

roois. due to patient associated losses and the
inability of the gas trap to trap 100% 7 the
Xenon (f).

i 19 The 100l exhaust rate of 800 cfw willi be used
in this cealculation,
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vV = 800 cfm x 2.83 x 10%i/u/cfw x 15
studies/wk x 20 min/study

V = 800 x 2.83 x 10%1/u/ctn x 15 x 20
v » 6.7 x 10¥ wi/wk

4. Tne average concentiation (C) will be:
C = A x_ %
Vv

= 300 wCi x 1 x 10%Ci/iCi x_ .15
6.7.x% logu*/wk
= 6.7 x 10.6 uCi/nl

Tuis valye is less than required tor restricted areés
(1 x 10 “uCi/mi).

vi. !lethode of Xenon=133 Disposal:

a.

All Xenon unucsed wiii be disposed of by decay in
storage in the hood. Containers and apparatus wilil
be surveyed unshielded with the low level survey
meter held on contact with source containing device.
I1f levels are the sane &s background, tne containeirs
will be disposed after cdefacing the labels.

Ail escaped Xenon wilil be vented througn the exnaust
system on the roof top to the atrosphere.

1, It is anticipated tlhat 3.1 Curies of Xenon willi
be vented to the atnosphere per year. This
includes activity liberated as accidental
iosses and leakage.

I An air fliow rate of 800 cfn will be used in the
calculation.
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3, Air flow per year* is: (V)

V = 800 cfn x 1.484 x 10%ml/yc/cen
v = 1,18 x 1083 qu/ve

4. The average concentration of air to the
environment is: (C)
C =3
v

N TN T
1.33 x 10431
« 2.33 x 1077 uci/ml

value does not exceed the guantity 3 X 16'7uCi/nl

permitted in 10 CFR 20,106 for unrestiicted areas.

D.

The discharge air from the gas trap will be monitored
with the G-M survey meter held against the tubing to
detect Xenon "passthrough". This will be done after
approxinately 20 patient exams. When discharge air
readings reach 1/10 of air intake maxiwum readings
during the equilibrium phase of the study, it will be
assumed the charcoal trap efficiency has fallen to
less than 90%., At that time, the cartridge will be
exchanged .

Saturacted filters will be stored for decay in the
cabinet such that levels do not exceed 2.0 mR/hr at
the exterior. A survey will be conducted without the
benefit of shielding and if levels are thuse of
background, the filter may be discarded or re-used.

*Calculations are extrapolated to show & yearly average as
allowed per CFR 20,106 (&) .
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Model Program for Maintaining Occupational
Radiation Exposures at Medical Institutions ALARA

Ohio Valley Medical Center
(Licensee's Name)

3/3/87
(Date)

I, Management Commitment

a, We, the management of this (medical facility, hospital,
etc,) arecommitted to the program described in this paper
for keeping exposvres (individual and collective) as low
as reasonably achievable (ALARA). In accord with this
commitment, we hereby describe an administrative organi-
zation for radiation safety and will develop the necessary
written policy, procedures and instructions to foster the
ALARA concept within our institution, The organization
will include a Radiation Safety Committee (RSC)1 and
a Radiation Safety Officer (RSO).

b. We will perform a formal annual review of the raaiation
safety program including ALARA considerations. This shall
include reviews of operating procedures and past exposure
records, inspections, etc., and consultations with the
radiation protection staff or outside consultants.

¢. Modification to operating and maintenance procedures and
to equipment and facilities will be made where they will
reduce exposures unless the cost, in our Jjudgement, is
considered to be unjustified. We will be able to demon-
strate, il necessary, that improvements have been socught,
that modifications have been considered, and that they
have been implemented where reasonable. Where modifi-
cations have been recommended but not implemented, we
will be prepared to describe the reasons for not imple-
menting them,

d. In addition to maintaining doses to individuals as far
below the limits as is reasonably achievable, the sum of
the doses received by all exposed individuals will also
be maintained at the lowest practicable level, It would
not be desirable, for example, to hold the highest doses
to individuals to some fraction of the applicable limit
if this involved exposing additional people and signifi-
cantly increasing the sum of radiation doses received by
all involved individuals.,

1 Private practice physician licenses do not include a RSC,
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11.

s

Radiation Safety Committee (RSC)2

Review of Proposed Users and Uses

1.

The RSC will thoroughly review the qualifications of
each applicant with respect to the types and quanti-
ties of materials and uses for which he has applied
to assure that the applicant will be able to take
appropriate measures to maintain exposure ALARA.

When considering a new use of byproduct material, the
RSC will review the efforts of the applicant to main-
tain exposure ALARA. The user should have systema-
tized procedures to ensure ALARA, and shall have
incorporated the use of special equipment such as
syringe shields, rubber gloves, etc., in his pro-
posed use,

The RSC will ensure that the user justifies his pro-
cedures and that dose will be ALARA (individual and
collective).

Delegation of Authority

(The judicious delegation of RSC authority is essential
to the enforcement of an ALARA program,)

1.

2.

The RSC will delegate authority to the RSO for en-
forcement of the ALARA concept.

The RSC will support the RSO in those instances where
it is necessary for the RSO to assert his authority.
Where the RSO has been overruled, the Committee will
record the basis for its action in the minutes of the
Committee's quarterly meeting.

Review of ALARA Program

b

The RSC will encourage all users to review current
procedures and develop new procedures as appropriate
to implement the ALARA concept.

¢ The RSO on private practice physician licenses will assume the

responsibilities of the RSC under Section 11.
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The RSC will perform a quarterly review of occupation=-
al radiation exposure with particular attention to
instances where Investigational Levels in Table 1
below are exceeded. The principle purpose of this
review is to assess trends in occupational exposure

as an index of the ALARA program quality and to

decide if a.tion is warranted when Invegtigational

Levels are exceeded (see paragraph VI).

The RSC will evaluate our institution's overall
efforts for maintaining exposures ALARA on an annual
basis. This review will include the efforts of the
RSO, authorized users, and workers as well as those
of management.

111. Radiation Safety Officer (RSO)

a. Annual and Quarterly Review

1. Annual review of the Radiation Safety Program. The
RSO will perform an annual review of the Radiation
Safety Program for adherence to ALARA concepts. Re-
views of specific procedures may be conducted on a
more frequent basis,.

2. Quarterly review of Occupational Exposures. The RSO
will review at least quarterly the external radiation
exposures of authorized users and workers to determine
that their exposures are ALARA in accordance with the
provisions of paragraph VI of this program.

3. Quarterly review of records of Radiation Level Surveys,
The RSO will review radiation levels in unrestricted
and restricted areas to determine that they were at
ALARA levels during the previous quarter,.

b. Education Responsibilities for an ALARA Program

1. The RSO will schedule briefings and educational
sessions to inform workers of ALARA program efforts,

2. The RSO will assure that authorized users, workers
and ancillary personnel who may be exposed to radia-
tion will be instructed in the ALARA philosophy and
informed that management, the RSC and the RSO are
committed to implementing the ALARA concept.

3The NRC has emphasized that the Investigational Levels in this
program are not new dose limits but, as noted in ICRP Report 26,
"Recommendations of the International Commission on Radiological
Protection", serve as check points above which the resulits are
considered sufficiently important to justify further investigation.
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¢. Cooperative Efforts for Development of ALARA Procedures

1. The RSO will be in close contact with all users and
workers in order to develop ALARA procedures for
working with radiocactive materials,

2. The RSO will establish procedures for receiving and
evaluating the suggestions of individual workers for
improving health physics practices and encourage the
the use of those procedures.,

d. Reviewing Instances of Deviation from Good ALARA Practices

The RSO will investigate all known instances of deviation
from good ALARA practices; and, if possible, determine the
causes. When the cause is known, the RSO will require
changes in the program to maintain exposures ALARA.

1V, Authorized Users
a. New Procedures Involving Potential Radiation Exposures

1. The authorized user will consult with, and receive
the approval of, the RSO and/or RSC during the plan-
ning stage before using radioactive materials for a
new procedure,

2. The authorized user will evaluate all procedures
before using radioactive materials to ensure that
exposures will be kept ALARA. This may be enhanced
through the application of trial runs.

b. Responsibility of the Authorized User to Those He Super-
vises

1. The authorized user will explain the ALARA concept
and his commitment to maintain exposures ALARA to
all of those he surpervises.

2. The authorized user will ensure that those under his
supervision who are subject to occupational radiation
exposure are trained and educated in good health
physics practices and in maintaining exposures ALARA.

V. Persons Who Receive Occupational Radiation Exposure
a. The worker will be instructed in :he ALARA concept and

its relationship to his working procedures and work con-
ditions,

b. The worker will know what recourses are available if he
feels that ALARA is not being promoted on the job.
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The RSO will review the exposure of each individual
whose quarterly exposures equal or exceed Investigational
Level 1. He will report the results of his reviews at
the first RSC meeting following the quarter when the
exposure was recorded. I1f the exposure does not equal
or exceed Investigational Level I1I, no action related
specifically to the exposure is required unless deemed
appropriate by the Committee. The Committce will,
however, consider each such exposure in comparison with
those of others performing similar tasks as an index of
ALARA program quality and will record the review in the
Committee minutes.

Exposure equal to or greater than Investigational Level 1I.

The RSO will investigate in a timely manner the cause(s)
of all personnel exposures equaling or exceeding investi-
gational Level II and, if warranted, take action. A re-
port of the investigation, actions taken, if any, and a
copy of the individual's Form NRC-5 or its equivalent
will be presented to the RSC at the first RSC meeting
following completion of the investigation. The details
of these reports will be recorded in the Committee min-
utes, Committee minutes will be sent to the management
of this institution for review. The minutes, containing
details of the investigation, will be made available to
NRC inspectors for review at the time of the next in-
spection,

Re-establishment of an individual occupational worker's
Investigational Level II Above That Listed in Table I.

In cases where a worker's or a group of worker's ex-
posures need to exceed Investigational Level 11, a new,
higher Investigational Level 11 may be established on

the basis that it is consistent with good ALARA practices
for that individual or group. Justification for a new
Investigational Level II will be documented.

The Radiation Safety Committee will review the justifi-
cation for, and will approve, all revisions of Investi-
gational Levels Il. 1n such cases, when the exposure
equals or exceceds the newly established Investigational
Level 11, those actions listed in paragraph ¢ above will
be followed.




