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NRC FORM 313M
| U.S. NUCLE AR REGULATORY COMMISSION Approved by OMB

APPLICATION FOR MATERIALS LICENSE - MEDICAL [, '" m
10 CFR 35

lNSTRUCTIONS - renpute items I eroue x if e,s a a miraiappi,coten or m appiante for renes,i of, he,rw Un n ppementst eartsn

emnere necessory. Item N rrmat be completed on en apptsstens md sop'ed Metern one copy $uMit ornernetand sme copy of entore
wplacatuws to : Onvector, Offsce of Nuclear Materoek Safety md Safepner# U $. Nwirer Mogulatory Commasoon. Washonpror O C.
20$$5. Upon approvalof the appttsten, te applicet emelt recern a Matenals Lsemse. An NMC Materek Liconar a issued an accord-
mco emeth the poneralrequarements contenned ks Toth 10. Code of federet Repolsten. !*rt 30. md the lscenaer a nibrect no Tote 10.
Code of f oders! Mopulatens. !sru 19,20 ed J5 ed to hcener fee oro.<sen of Totor 10. Code of fedrest Repuletrons. Part 170. The
heense fee cotopory shoukt be stored m item M md the appropesete for enckwd

1.a. NAME AND MAILING ADDRESS OF APPLIC ANT (onsotupon, 1.tA STREET ADDRESS (ES) AT WHICH R ADIOACTIVE MATERIAL
(stm, clinic, physicean, etc) (NC LUDE ZIP CODE WILL BE USE D (/f efferent frcen 1,41 INCLUDE ZIP CODE

Ohio Valley Medical Center
Same as 1.a.2000 Eoff Street .

|

Wheeling, West Virginia 26003

'0 7 @ 1 >TE LEPHONE NO.: ARE A CODE 004 12 3 4 .- 012'l n .

/
2. PERSON TO CONTACT REGARDING THIS APPLICATION 3. THIS IS AN APPLIC ATION FOR: (Check apprepnete imm/

Raymond Kaczur, Consultant, NMA Medical n O NEW LICENSE
Physics Services, Cleveland, Ohio n O AMENDMENT TO LICENSE NO.

c. O RE NEW AL OF LICENSE NO. '4 7-17 2 R 2-OI
TE LE P HON E NO.: ARE A CODE (216 ) E- 579 9

4. INDIVIDUAL USERS (Name indriduals who willuse or erect /r 5.R ADI ATION SAF ETY OFFICER (RSO) (Name o/ person desipieled
supervose use of radioactive morenot. ComeAete Supplements A and B as ras st on sa ety offocer. If other se indorA*/ vaar. compkre ersu-r

for each endivodual.) me of tretung mdespenance as m Suppkment A )

Yong K. Park, Ph.D. with consultation

See Attached Item 88. from MMA Medical Physics Services,
Cleveland, Ohio.

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

ITEMS POSSE SSIONITEMS POSSE SSION ADDITIONAL ITEMS: DESIRED Lig gysRAD 40 ACTIVE)4 ATE RI AL DESIRED L|ugyg

LISTED IN: "X" (in miMocuroes) "X" (in truliocunes)

IODINE.131 AS IODIDF FOR TRE ATMENT
10 CFR 31.11 FOR IN VITRO STUDIES X 3.9 OF HYPERTHYROIDISM

10 CFR 35.100, SCHEDULE A, GROUP l X AS NEEDED PHOSPHORUS 32 AS SOLUBLE PHOSPHATE
FOR TRE ATMENT OF POLYCYTHEMIA
VER A,LEUKEMI A AND BONE MET ASTASES

10 CFR 35.100, SCHE DULE A, GROUP || X AS N E E DE D
PHOSPHORUS 32 AS COLLOID AL CHROMsc

| PHOSP 4 ATE FOR INTRACAVITARY TRE AT.

j 10 CF R 35.100, SCHE DULE A GROUP iii X 3000 MENT OF MALIGN ANT E FFUSIONS.
' GOLD.198 AS COLLOlO FOR INTRA-

CAVITARY TREATMENT OF MALIGNANT
to CFR 35.100, SCHEDULE A, GR OUP IV X AS NEEDED E F F USIONS.

i
IODINE.131 AS lODIDE FOR TRE ATMENT

| 10 CFR 35.100, SCHE DULE A, GROUP V X AS NEEDED OF THYROID CARCINOMA

XENON 133 ASGASOR GASIN SALINE FOR
10 CFR 35.100, SCHE DULE A, G ROUP VI X 2000 BLOOD FLOW STUDIES AND PULMON ARY X 2000

t

FUNCTION STUDIES

I 6 b. R ADIOACTIVE MATERI AL FOR USES NOT LISTED IN ITEM 6.a. (seewsources up =>JmCiund for
cohbratoon and reference standseds are authorard under Soccan 35.14fd),10 CFR Port 35, and NEED NOT BE LISTEOJ

l CH E MIC A L M AXIMUM NUM8E R
ELEMENT AND MASS NUMBER pgyp,NC L FORM oFE M

1

| U-235 (Depleted) Cadmium plated 160 kg. Shielding in linear accelerator.

| me tal

| Sr-90 Sealed Source 75 Treatment of superficial

h j ,l| eye disease/f.7 fj
'

| Sr-90 /ff Scaled Source 1.5 mci Instrument Calibration Source

8801290287 870708
~

_ mt

REG 2 LIC30 n ( . i'
C

47-17282-01 PDR
E J
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INFORMATION REQUIRED FOR ITEMS 7 THROUGH 23

For items 7 through 23, check the appropriate box (es) and submit a detailed description of all the requested information. Begin
each item on a separate sheet. Identify the item number and the date of the application in the lower right corner of each page. If
you indicate that an appendix to the medical licensing guide will be f ollowed, do not submit the pages, but specify the rev'sion
number and date of the ref erenced guide: Regulatory Guide 10.8 , R ev. Date:

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

Names and Specialties Attached; and x ppendix G Rules Followed;or

Duties as in Appendix B;or Equivalent Rules Attt.ched
(Check Onel

Equivalent Duties Attached 16. EMERGENCY PROCEDURES (Check Onel

X Appendix H Procedures Followed;or8. TRAINING AND EXPERIENCE
Supplements A & B Attached for Each Individual User; Equivalent Procedures Attached
and

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

9. INSTRUMENTATION (Check Onel Appendix I Procedures Followed;w

x Appendix C Form Attached;or X Equivalent Procedures Attacho!

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

10. CAllBR ATION OF INSTRUMENTS X Appendix J Form Attached;or

4 pen x D Procedures Followed for Survey Equivalent Information Attached

^ ' ' ^
Equivalent Procedures Attached;and 19' O
Appendix D Procedures Followed for Dose
Calibrator; or Appendix K Procedures Followed;or

(Check Onel
Equivalent Procedures Attached X Equivalent Procedures Attached

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

X Description and Diagram Attached Detailed Information Attached;and

12. PERSONNEL TR AINING PROGR AM Appendix L Procedures Followed;or
X

. (Check Onel
X Description of Training Attached j .quivalent Procedures Attached

'

' ' PROCEDURES FOR ORDERING AND RECEIVING PROCEDURES AND PRECAUTIONS FOR USE OF
R ADIOACTIVE MATERI AL 2l' RADIOACTIVE GASES (e.g., Xenon - 133)

X Detailed Information Attached X Detailed Information Attached

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

(Check One) Detailed Information Attached

Appendix F Procedures Followed,w/ addendum
23 R ADIO ACTIVE MATERI AL SPECIFIED IN ITEM 6.b

|
X

Equivalent Procedures Attached Detailed Information Attached

N R C F o R M 313 M

's e o Page 2
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24. PERSONNEL MONITORING DEVICES

TYPE
SUPP LIE R EXCHANGE FREQUENCY

(Check approproste bos)

' ' ' "
X R.S. Landauer, Jr. & Sons Monthly

a.WHOLE
TLDBOOY

O T H E R ISpec'fvi

FILM

b. FINGER X TLo R.S. Landauer, Jr. & Sons Monthly

OTHE R (Speen&l

FILM

c. WRIST TLD

OT H E R (Specify)

d. OTHER (Specify)

LC ': . . . . .. / fn - ?- E.
_

,}'}}|}{t/~~~[_~~s

? m' .|[f6 __

.s

hs 7(2 . . .

T' /Qun4

. ||fi<//L*). ./) /h 7 . .
' ' ''
L <: LM . L. .

O . O.m&M*:"s
__

25. FOR PRIVATE PRACTICE APPLICANTS ONLY
a. HOSPITAL AGREEING TO ACCEPT P ATIENTS CONT AINING R ADIOACTIVE M ATE RI AL

| N AME OF HOSPIT AL tt ATT ACH A COPY OF THE AGREEMENT LETTER
SIGNE D BY THE HOSPITAL ADMINISTR ATOR.

MAe Ao R s c. WHEN REQUESTING THE R APY PROCEDURES.
ATTACH A COPY OF R ADI ATION SAFETY PRECAU-

!

CIT Y STATE ZIP CooE TIONS TO BE TAKEN AND LIST AV AIL ABLE
R ADI ATION OETECTION INSTRUMENTS.

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

The owl. cant a*,d any official esecuting this certificate on behalf of the applicant named in item la certify that thes application is prepared in
confoernity mth Title 10. Code of Federal Regulatons, Parts 30 and 35.and that att miormation contained herein, including any supplements
Ettached hereto.is true and correct to the best of our knowledge and belief,|

b APP ANT OSCERT YlNG OF FICI AL (Sersrum/

VM ,/[xw ta LICENSE FE E RE OUIRED X
_

(See Seenow 170 21,10 Cf K 110) m N AuE (Tyofof Pro'nt) I,

i David J. Campbellx
1

(2) TIT LE
fil LICENSE FEE CATEGORY: .

c. DATE
3-31-87IN LICENSE FEE ENCLOSED: $ 580.00 x

.

N2C FORM 313M (9-81)
P 3

.
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PRIVACY ACT STATEMENT

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

1. AUTHORITY Sections 81 and 161(b) of the Atomic Energy Act of 1954, as amended (42 U.S.C. 2111 and 220llb)).

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

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

4. WHETHER DISCLOSURE IS MANDATORY OR VOLUNTARY AND EFFECT ON INDIVIDUAL OF NOT PROVIDING
INFORMATION Disclosure of the requested information is voluntary. If the requested information is not furnished,
however, the application for radioactive materiallicense, or amendment thereof,,will not be processed.

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

i

NRC FORM 313M
19 811

Page 4
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RADIATION SAFETY COMMITTEE

publisned on October 16, graph 35.22 of 10 CFR 35 will be followed asThe requirements of Para
1986.

\

|

|
|

I
I

>

Item #7
1 of 1 page
Prepared: 3/3/87
Lic. 447-17282-01

1084

|
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| |

AUTHORIZATIONNAME QE AUTHORIZED USER

Leonidos Castro, M.D. Groups I, II, III, IV, V,
VI, in M11I2 studies, |

Xenon-133, Depleted j
uranium shielding, Sr-90 '

eye applicator

Ronald K. Stupar, M.D. Groups I, II, III, Xenon-
133, Iodine-131 as iodide
for treatment of
hyperthyroidism, cardiac 1

dysfunction, and thyroid 'I
carcinoma

Merrill F. Hymer, M.D. Groups I, II, Ill, Xenon-
133, Iodine-131 as iodide
for treatment of
hyperthyroidism, cardiac
dysfunction, and thryoid
carcinoma

Jeffrey M. Yost, M.D. Groups I, II, III, Xenon-
133, Iodine-131 as iodide
for treatment of

hyparthyroidism, cardiac
dysfunction, and thyroid .

carcinoma

Ross O. Bell, M.D. ID EitIS studies

Group VI,bleRefer to preceptor forGurijala N. Reddy, M.D. P32 Solu
William Lee Noble, M.D. Groups I, II, III, Xenon-

133, Iodine-131 as iodide
for treatment of
hyperthyroidism, cardiac,

'

| dysfunction, and thyroid
ca r cinoma, Phos pho ru s-3 2
as soluole phosphate for
treatment of polycythermia
Vera, leukemia and bone

'

| metastases.
(

Item 98
1 of 2 pages
Prepared: 3/3/87
Lic. 447-17262-01

|

|

,

1084
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AUTHORIZATIONB&gE QE AUTHORIZED USER

Peter Caruso, M.D. Groups I, II, III, Xenon-
133

Vincent P. Almario, Jr., M.D. Groups I II, III, Xenon-
133, Iodine-131 as iodide
for treatment of
hyperthyroidism, cardiac
dysfunction and thyroid
carcinoma.

Bernard O. Garrett, D.O. Groups I, II, III, Xenon-
133, Iodine-131 as iodide
for treatment of
hyperthyroidism or
cardiac dysfunction

Srini Govindan, M.D. Groups I, II, III, Xenon-
133

|

|

|
!

|

|

|

.

Item 48
2 of 2 pages

| Prepared: 3/3/87'

Lic. G47-17282-01

1004
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FORM NRC 313M SUPPLEMENT B U. S. NUCLEAR REGULATORY COMMISSION
(s-7s)

PRECEPTOR STATEMENT

Supplement 8 must be cornpleted by the mplicantphysician's preceptor. Iimore than one preceptor is necessary to document
experience, obtain a separate sta temen t from each

1. APPLICANT PHYSICI AN'S NAME AND ADORESS KEY TO COLUMN C
PERSON AL PARTICIPATION $HOULO CONSIST oftFULL N AME

1 Supervised examination of patients to determine the suitability for
GURIJALA N. RED 3Y,M.D, prescribed dosage. 'i' *ad/or '''atm'ai *ad ''comm'adatioa 'o'radioi$otoa* diasao

STREET ADORESS 2 Collaboration in dose estibration and actual administration of dose
2000 E0FF STREET to the patient includng calculation of the radiation dose,related

measurements and plotting of data.

C TY | ST A TE | ZIP CODE 3 Adequate period of treining to enable physician to manage radioactive

WHEELING, WV 26003 7e'N""n'i"d'"*"'"*""'"'"'"***"''""d'''''"'*
'

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

C AS ES INVOLVING COMMENTS
ISCTOPE CONDITIONS DI AGNOSED OR TRE ATED PE RSON AL (Additions / /nformation or comments may

PARTICIPATION be sutwnittedin duplicate on scporate sheets.] [
A B C D ,

DI AGNOSIS OF THYROID FUNCTION

DE1E RMIN ATION OF BLOOD AND
BLOOD PLASM A VOLUME

l131 LIVER FUNCTION STUDIES
or

1 125 FAT ABSORPTION STUDIES

KIDNEY FUNCTION STUDIES

IN VITRO STUDIES

OTHER

| 125 DETECTION OF THROMBOSIS

| 131 THYROID IM AGIN G

P 32 EYE TUMOR LOCALIZATION,

Se-75 PANCRE AS IM AGING

Yb-169 CISTE RNOGR APHY I

BLOOD FLOW STUDIES AND
PULMON ARY FUNCTION STUDIES

i OTHER

BRAIN IM AGIN G

| CARDI AC IM AGIN G

TH YROID IM AGING

SALIVARY GLAND IMAGING

Tc 99m BLOOD POOL IM AGING *

PLACENTA LOC AllZ ATION

LIVER ANDSPLEEN IMAGING

! LUNG IM AGING '

l
BONE IM AGING

OTHER

FORi.4 NRC-313M-SUPPLEMENT B
(8-78) PageG

.- - . - - _ _ _ - _ - _ _ _
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PRECEPTOR STATEMENT (Continued)

2. CLINICAL TR AINING AND EXi'ERIENCE OF ABOVE NAMED PHYSICIAN (Continued)
NUMBER OF

CASES INVOLVING COMMENTS
PE RSON AL (Additionalinformat/po or comments may be

ISOTOPE CONDITIONS DIAGNOSED OR TREATED
PARTICIPATION submitudin dsplicam on separate sheets,)

A B- C D

P 32 TREATMENT OF POLYCYTHEMI A VER A, q
(So/uble) LEUKEMIA, AND BONE METASTASES

IN T R ACAVITA RY T RE ATMENT
(C tow)

TRE ATMENT OF THYROID CARCINOM A
l.131

TREATMENT OF HYPERTHYROIDISM

Au 198 INTR ACAVITARY TREATMENT

Co GO INTE RSTITI AL TRE ATMENT
or

C&137 INTR ACAVITARY TREATMENT

INTE RSTITI AL TRE ATMENT
f r.192
'M

r TE LETHE RAPY TRE ATMENT

Sr-00 THE ATMENT OF EYE DISE ASE

RAD |OPHARMACEUTICAL PREPA RATION

$0$ GENERATOR9

GENERATORj

Tc90m RE AGENT KITS

O the r

.

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

i

l

i 4. THE TRAINING AND EXPERIENCE INDICATED ABOVE 6. PRECEPTOR'S SIGNATURE

j WAS OBTAINED UNDER THE SUPERVISION OF:
'

NAME OF SUPERVISORI a.

LEONIDAS CASTRO,M.D. J a ,' M
tA NAME OP INSTITUTION 7. PRECEPTOR'S NAME 9'iese type orpn"nt)/,

| OHIO VALLEY MEDICAL CENTER
i LEONIDAS CASTRO,M.D.

'2Mb'"$dE@"TIREET
8.DATEM'd5 LING,W.VA,26003 MARCH 31,1987

5. M E RI A C set J BE R(S)

gg Nec. , .sveramN1,,
' . 9m 7 _ ._ _ _ _

~ . . - . .
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APPENDIX C
INSTRUMENTATION

1. Survey meters
'

a. Manufacturer's names 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 name Vic tor een

Manufacturer's model number: 740D

Number of instruments available: one

Minimum range: 0 mR/hr to 25 mR/hr ,

Maximum range: 0 mR/hr to 25,000 mR/hr

2. Dose Calibrator (s) !

r

Manufacturer's names Capintec

Manufacturer's model number: C RC-10

Number of instruments available: one

3. Instruments used for diagnostic procedures

|
Type of Instrument Manuf acturer 's Name Model No.

Scintillation Camera Picker 5/15/61 !

Scintillation Camera P icke r Dyna Mo
Scintillation Camera Picker 4/15
Scintillation Camera P icker 3C

Scintillation Camera NOVO SPECT Head t

i Unit (Model
Tomograph 810)

4. Other (e.g., liquid scintillation counter, area mon ito r ,
i velometer) '

! NOVO Cerebrograph 10a portable Xe-133 unit
| NOVO Cerebrograph 32-b unit with Victorcen "CRYO / SAFE" Xe-133
! trapping system
I Gas delivery system - RadX Ventilcon 143 with 131.

Gas delivery system - RadX Ventilcon II )
Item 19
1 of 3 pages
Prepared: 3/3/87 ,

Lic. #47-17282-01
>

1084
,

1
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<

'APPENDIX C
.

INSTRUMENTATION

1. Survey meters

a. Manufacturer's name:

Manufacturer's model number:

Number of instruments available: -

Minimum ranger mR/hr to mR/hr
' Maximum range: mR/hr to mR/hr

b. Manufacturer's name>

Manufacturer's model number:.

Number of instruments available:

Minimum range: mR/hr to mR/hr

Maximum range: mR/hr to mR/hr

2. Dose Calibrator (s)

Manufacturer's names Picker'

Manufacturer's model number: ----
,
.

Number of instruments available: one

3. Instruments used for diagnostic procedures

Type of Instrument Manufacturer's Name Model No.

Well and Scaler P icke r IIIA'

| Rectilinear Scaler P ic ke r Magnascan 500
Uptake Probe Picker ---- -

:

| 4. Other (e.g., 1;, quid scintillation counter, area mo nitor ,

velometer)
:

!

Item 19
2 of 3 pages
Pr epa r ed : 3/3/87
L ic . 847-17282-01

1084

i
]
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APPENDIX C
INSTRUMENTATION

(RCBF ROOM)

-1. 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 name: Vic toreen

Manufacturer's model number: 290

Number of instruments available: one

Minimum range: 0 mR/hr to 0.1 mR/hr

Maximum rarger 0 mR/hr to 1000 mR/hr

(ONCOLOGY)
2. Survey meters

a. Manufacturer's names Victcreen

: Manufacturer's model number: Panoramic 470-A

.

Number of instruments available: one
r >

Minimum range: 0 mR/hr to 3 mR/hr

Maximum range: 0 mR/hr to 1000 R/hr

b. Manufacturer's name Victoreen
i

Manufacturer's model number: 440-D

Number of instruments available: one

| Minimum range: 0 mR/hr to 3 LR/ht

( Maximum range: 0 mR/hr to 300 mR/hr
l-
| Item 19

3 of 3 pages
Prepared: 3/3/87
L ic . 947-17282-01

1084

t
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..

CALIBRATION OF INSTRUMENTS

i

As regards the-calibration of survey meters and dose calibrators,
published on October 16,phs 35.50 and 35.51 of 10 CPR Part 35

asthe ' dictates of paragra
1986 will be followed.

,

i

!

\

|

|
\

|
|

Item 610
1 of 1 page
Prepared: 3/3/87
Lic. 447-17282-01

1264
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FACILITIES AND EQUIPMENT DESCRIPTION

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

concrete, refrigerator) so as to not exceed 2mR/hr at the surf ace
of the barrier.

11o-99/Tc-99m generator when used will be stored and eluted in the
designated area. It will be shielded with lead bricks such that
levelc from all avenues of approach do not exceed 2.0mR/hr.
Spent generators will be stored in the location _ identified in the
attached diagram.

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

periods of transfer. Transfer of the eluate or portions of the

eluate will be made by the use of syringes retained in lead

shields designed for this purpose.

Eluates and compounds made from eluates will be drawn,

synthesized, assayed and stored in lead vials or syringes such
that levels as measured at contact with a low level survey meter
do not exceed 2.0mR/hr except for brief periods during the actual
transfer.

Radioactive materials obtained from radiopharmacy suppliers will
be stored in their original shipping containers. If necessary,

the doses will be placed behind additional shielding to reduce
activity levels emitted from the container to 2mR/hr or less.

Syringe shields will be used on all accessories requiring the
transfer of radiopharmaceuticals f rom vial to vial and in drawing
up patient doses. Syringe shields will also be used in the
administration of doses to patients except when the patient's

well-being may be compromised. Under these circumstances, the

dose containing syringes will be kept shielded up to the moteen t

of injection.

Steps in the preparation of compounds requiring periods of

heating, shaking, agitation or mixing will be performed utilizing
lead shieloing and/or mechanical or ultrasonic agitation

equipment and/or remoto handling devices (tongs, forceps, etc.)
a lowsuch that ' levels during the above period as measured by

level survey meter do not exceed 2.0mR/hr.

Iten ill
1 of 7 pages
Pr epa red : 3/3/67
Lic. 447-17282-01

1084
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Facilities and Equipment

9" 'O' SinkG Air Supply
& Floor Lead Castle

h Air Exhaust
Scanner Adjacent Areas Lead Shielding

*

Uptake /Well
Camera

Lx Wx Hx T1 Lockable Door
Receipt Area
Generator x Wx Hx T
Kit Preparation
Isotope Storage

Lx Wx Hx TDose Preparation
A Waste Storage

Dose Calibrator Lx Wx Hx T
Refrigerator

Exterior

17' >(
b

N_
- - ,

Novopg
L.: SPECT Unit

21'

%

o
t,,

g -
f $/>,

a
12'd 1

g SPECT Control Room

y

J

Item #11
1 of 7 pages
Prepared 3/3/87
Lic. #47-17282-01
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racilities and Equipment |

D "9#** o: SinkG Air Supply

@ Air Exhaust ] Lead Castle
i Scanner Adjacent Areas Lead Shielding

'

Uptake /Well '

Camera
Lx Wx Hx T

1 Iockable Door
Receipt Area
Generator Lx Wx Hx T
Kit Preparation
Isotope Storage

Lx Wx Hx TDose Preparation
Waste Storage

Dose Calibrator Lx Wx Hx T
Refrigerator

_6_th Floor Cerebral Blood Flow Room

Lead lined box for
storage of Xe-133

Hallway [ _

k ! t

/9

1100 cfm
(fume hood)

16' Exterior

office

,

30'

Exterior

!

l
.
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Facilities and Equipment

'*9##"
G Air Supply @ Sink

@ Air Exhaust {] Lead Castle
Scanner Adjacent Areas Lead Shielding

Uptake /Well
Camera
Lockable Door Lx Wx Hx T

Receipt Area _

Generator Lx Wx Hx T
Kit Preparation
Isotope Storage
Dose Preparation Lx Wx Hx T

Waste Storage
Dose Calibrator Lx Wx Hx T
Refrigerator

Radioactive Waste Storage Area

(Located below lst floor of old building)

Concrnen ulnck

Rad. Wastq
Decay Are

i

-- Posted Locked Door
.

Steps
Down

--

/L f
Posted L0cked Door
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Facilities and Equipment

'* *
Air Supply @ Sink

@ Air Exhaust {] Lead Castle
1 Scanner Adjacent Areas Lead Shielding

*

Uptake /Well4

4 Camera
Lx Wx Hx T* Lockable Door

Receipt Area
Generator Lx Wx Hx T
Kit Preparation
Isotope Storage

Lx Wx Hx TDose Preparation
Waste Storage
Dose Calibrator Lx Wx Hx T
Refrigerator

Radiology Department
- - -. . . , . . . . . .-

Hot Lab
4 Hallway

3' Dark-Room
/

{
--

Doctor's Office .
,

eo
e
3 Imaging
Y \[
= Imaging

hB.R.

O
] 800 cfm

'
t P

Hallway

( l
)1 '

J
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Facilities and Equipment

'*9#"" o' Sink
G Air Supply

h Air Exhaust {] Lead Castle
Scanner Adjacent Areas Lead Shielding

'

Uptake /Well 3 Waste Storage Area
Camera 16" L x 8" W x12" H x 2" T1 Lockable Door

2 Receipt Area
Generator Lx Wx Hx T
Kit Preparation

3 Isotope Storage
Lx Wx Hx T

4 Dose Preparation
3 Waste Storage
5 Dose Calibrator Lx Wx Hx T
6 Refrigerator

EXPANDED VIEW OF HOT LAB

e- s

C.T. Scanner

I
- ~ ~ '

.)_ _ _ ,

13 I

I
I

I
I Hot Lab /' Hallway

IRadiation i
IOncology i 1

1 I

i_. _ _I

I

O @ ~6 2

I

wm
Janitor Closet

* Presently utilizing unit doses from local radiopharmacy.
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Facilities and Equipment
,

Diagram
G Air Supply o: Sink

h Air Exhaust {] Lead Castle
Scanner Adjacent Areas Lead Shielding

*

Uptake /Well
1 Camera

Lx Wx Hx T
2 Lockable Door

Receipt' Area
Generator Lx Wx Hx T
Kit Preparation
Isotope Storage

Lx W x _H x TDose Preparation
Waste Storage
Dose Calibrator Lx Wx Hx T

-

Refrigerator

}

Cardiac Imaging Lab

File

Room Outpatient EKG

1

$

Exterior

Treadmill Stress Table
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PERSONNEL TRAINING PROGRAM

In accordance with Section 19.12 of 10 CFR, Part 19, the
description of the training required for all

following is a
personnel who work with or in the vicinity of radioactive

materials:

1. The nuclear medicine department will be staffed by
individuals who will be classified as occupational

employees. These individuals will perform their duties
from the radiation uafety viewpoint under the direction
of the physician (s) named on the license application.

2. Every effort will be made to hire nuclear medicine
technology registered or registry eligible personnel to

work with radioactive material. Orientation 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 followings

Indicate areas where radioactive materials are useda.
or stored.

b. Potential hazards associated with radioactive

materials.
Radiological safety procedures appropriate to theirc.
respective duties,

d. Pertinent NRC regulations.
The rules and regulations of the license.e.

f. The pertinent terms of the license.
j g. Their obligation to report unsafe conditions.
' h. Appropriate response to emergencies or unsafe

conditions .
i. Their right to be informed of their radiation

exposure and bioassay results,i

j j. Location where the licensee has posted or made
available notices, copies of pertinent regulations,

| and copies of pertinent licenses and license
I conditions), as required by 10 CFR, Part 19.

l If evaluation of the radiation handling techniques of a
|

new technologist is found to be inadequate, arrangements
will be made to send the employee for a 40 hour formal

| cource from our consulting physicists, Nuclear Medicine
!

| Associates, Cleveland, Ohio. This course combines
didactic and clinical training which will include pointsl

| "b" through "i" listed above, as well as quality control
| and patient procedures.
I

Item (12
1 of 2 pages
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3. Our consulting physicists, mentioned in this addendum,
will visit our facility quarterly to r eview all

procedures, equipment and records. Personnel will

receive refresher training relative to duties,

regulations, or terms of the license during these visits
or by the physician (s) named on this license

anolication, or by suuolementary training at least
ahhually or more frequently, as needed.

4. Access into areas where radioactive caterial is stored
or used will be restricted for nonoccupational

personnel. When it is necessary for nonoccupational

personnel to enter these areas, as in the case of

certain patients who need special care, personnel so

involved will be present under the direction of the

nuclear medicine technologist, who will ensure that the
exposure of these persons is held to the minimum
required for the performance of the nuclear medicine
procedure. Further, all nonoccupational personnel will
receive instruction as to the location and potential

hazards associated with radioactive material during

their orientation process and annually thereafter in the
form of verbal instructions and/or inte rdepa r traent
menos.

Iten #12
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PROCEDURES FOR ORDERING AND RECEIVING RADIOACTIVE MATERIAL

1. The chief nuclear medicine technologist or his/her designee

will place all orders for radioactive material and will

ensure that the requested materials and quantities are

authorized by the license, and that possession limits are

not exceeded. The receipt area identified in the Item til
diagram is d es ign ed such that radiation levels in
unr es t r ic ted areas do not exceed the limits specified in
10 CFR 20.10 5.

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

tr a ined nuclear mod ic ine personnel will s ign for and
transport packages to the appropr iate department.

3. During of f-duty hours, supervisory personnel will arrange to
have delivery of radioactive packages in accordance with the

following procedures:

If couriers or common carriers attempt delivery of packages
containing radioactive materials, the radiology supervisor on
duty will be contacted or someone from the hospital security

department. He/she will have the carrier escorted to nuclea r
med ic ine 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

pac k ages will receive special training for this pu rpos e .
Personnel not t r a in ed in the proper handling of r ad io ac t ive
materials are not to personally accept pack age s con ta in ing

i r ad ioac t ive materials. The packages will be secured ag ain s t
unauthor ized removal. When deliverr,d packages are wet or appear
to be damaged, the on call nuclear med ic in e technolog is t or

nuclear med ic ine supe rv iso r should be immediately notified.

Depending on the severity of the damage to the r ad io ac t ive
| package will the Radiation Safety Of f icer be notified.* The

carrier should be requested to remain until it can be determined
|

that neither he nor the delivery vehicle is contaminated.

IMPORTANT: If at all possible, all shipments should be taken by
the courier directly to the nuclear medicine hot lab.

i

* Radiation Safety Of ficer Yong K. Park, Ph.D.

Item (13
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APPENDIX F

PROCEDURES FOR SAFELY OPENING PACKAGES
CONTAINING RADIOACTIVE MATERIAL

1. Special requirements will be followed for packages containing
quantities of radioactive material in excess of the Type A
quantity limits as specified in paragraphs 20.205 (a) (1) and
(c) (1) of 10 CFR Part 20 (more than 20 Ci for Mo-99 and
Tc-99m). They will be monitored for surface contamination
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 (c). All

shipments of liquias greater than exempt quantities will be
tested for leakage. The NRC Regional Of fice will be notified
in accordance with the regulations if removable contamination
exceeds 0.01 uCi/100 cm2 or if external radiation levels
exceed 200 mR/hr at the package surface or 10 mR/hr at Im.

2. For all packages, the following additional procedures for

opening packages will be carried outs

a. Put on gloves to prevent hand contamination.

b. Visually inspect package for sign of damage (e.g.,
wetness, crushed). If damage is noted, stop procedure
and notify Radiation Safety Officer.

c. Measure exposure rate at im from package surface and

| record. If > 10 mR/hr, stop procedure and notify

Radiation Safety Officer.
1

d. Measure surface exposure rate and record. If > 200
mR/h r , stop procedure and notify Radiation Safety'

Officer.

Open the package with the following precautionary steps:e.

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

(2) Open inner package and verity that contents agree
with those on packing slip. Compare requisition *,
packing slip, and label on bottle.

|

Item (14
1 of 4 pages
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(3) Check integrity of final source container (i.e.,

inspect for breakage of seals or vials, loss of

liquid, and discoloration of packaging material).

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

f. Wipe external surface of final source container shield'

and remove wipe to low background area. Check wipes
with -a thin-end window G-M survey meter, and take
precaution against the spread of contamination as
necessary,

g. Monitor the packing materie' and packages for
contamination before discarding.

(1) If contaminated, treat as radioactive waste.

(2) If not contaminated, obliterate radiation labels
before discarding in regular trash.

3. Maintain records of the results of checking each package.

|

|

;

I

'
|

|

|
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ADDE!1DUt1 ITEli #14

The procedure for safely opening packages containing radioactive
materials as outlined in Appendix F, Licensing Guide 10.8 will be
subscribed to with the following exceptions. The procedures

shall not be applicable to prepackaged in vitro kits received
without evidence of shipping daraage except tLat radiation labels
will be obliterated. Evaluation of final source container wipe
smears will be performed with a survey meter lisced in Item #9 of
license application.

|

| Itera #14'
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Pathology Department

PROCEDURES FOR OPENING PACKAGES CONTAINING
RADIOACTIVE RATERIAL

1. Visually inspect package for any sign of damage (e.g.,
wetness, crushed). If damage is noted, stop procedure and
notify the Pathologist on duty.

2. Inspect the package for the presence of D.O.T. diamond-shaped
radioactive White I, Yellow II, or Yellow III labels.

3. If no D.O.T. label or a White I label is present, go to step
45 below.

4. If a D.O.T. Yellow II or Yellow III radioactive label. is

affixed to the package, notify the nuclear medicine
depart.:ent. The package celongs to them.

5. Open the outer package (following manufacturer's direction,

if supplied) and remove packing slip. Open inner package to
verify contents (compare requisition, packing slips, and
label on bottle), check integrity of final source conta ine r
(inspect for creakage of seals or vials, locc of liquid,

discoloration of packaging unterial). Check also that

shipment does not exceed possescion limits.

6. Obliterate radiation labels before discarding packsges or
packing r.;aterials.

Item 414
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APPENDIX G

GENERAL RULES FOR THE SAFE USE OF RADIOACTIVE MATERI AL IN
THE NUCLEAR MEDICINE DEPARTHENT

1. Wear laboratory coats or other protective clothing at all

times in areas where radioactive materials are used.
2. Wear disposable gloves at all times while handling

'

radioactive materials.

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

4. Always use syringe shieldo for routine preparation of patient
doses and administration to patients, except in circumstances
such as pediatric cases when their use would compromise the

patient's well-being. In these exceptional cases, use other
protective methods such as remote delivery of the dose (e.g.,
through use of a butterfly valve).

5. a. Do not eat, drink, suoke, or apply cosmetics in any area
where radioactive material ic stored or used.

b. Do not store food, drink, or personal effects with

radioactive material.

6. a. Assay each patient dose in the dose calibrator prior to
administration. Do not use any doses that dif fer from
the prescribed dose by more than 10 percent.

b. For therapeutic doses, also check the patient's name,

the radionuclide, the chemical form, and the activity
the order written by the physician who will performvs.

the procedure.
at all7. Wear personnel monitoring devices (film badge or TLD)

times while in areas where radioactive materials are used or
stored. These devices should be worn at chest or waist

level. Personnel ronitoring devices when not being worn to
monitor occupational exposures shoulo be stored in a;

i

designated low background area.

8. Wear TLD finger badges during elution of generator and

preparation, assay, and injectior, of radiopharmaceuticals.

Dispose of radioactive waste only in specially designated anC9.
properly shielded receptacles.

Itcu (15 ,
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10. Never pipette by raouth.

11. Survey generator, kit preparation, and injection areas for
contaraination af ter each procedure or at the end of the day.

Decontaminate if necessary.

12. Confine radioactive solutions in covered containers plainly
icentified and labeled with natae of compound, radionuclide,
date, activity, and radiation level, if applicable.

13. Always transport radioactive niaterial in shielded containers.

;

t

]

i
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APPENDIX H
EMERGENCY PROCEDURES

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

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

3. CLEAN UP: Use disposable gloves and remote handling tongs.
Carefully fold the absorbent paper and pad. Insert into a

plastic bag and aispose of in the radioactive waste
container. Also insert into the plastic bag all other
contaminated materials such as disposable gloves.

4. SURVEY: With a low-range, thin window G-M survey meter,

check the area around the spill, hands and clothing for

contamination.
i

5. REPORT: Report incident to the Radiation Safety Of ficer,

Major Spills
i 1. CLEAR THE AREA: Notify all persons not involve 6 in the spill

to vacate room. ,

2. PREVENT THE SPREAD: Cover the spill with absorbent pado, but
do not attempt to clean it up. Confine the movement of all

personnel potentially contaminated to prevent the spread.

3. SHIELD THE SOURCE: If possible, the spill should be
;

shielded, but only if it can be done without further

contamination or without significantly increasing your
radiation exposure. ,

:
'

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

prevent entry. ;

5. CALL FOR HELP: Notify the Radiation Safety Officer

immediately.
i

6. PERSONNEL DECONTAMINATION: Contaminated clothing should be

recoved and stored for further evaluation by the Radiation
| Safety Officer. If the spill is on the skin, flush

thoroughly and then wash with mild soap and lukewarm water.

| RADIATION SAFETY OFFICER:
0FFICE PHONE: HOME PHONE:

;

i

| ALTERNATIVE NAMES AND TELEPHONE NUMBERS DESIGNATED BY RADIATION
! SAFETY OFFICER:
i

Item 416 ;
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SURVEY PROCEDURES

A. All routine elution, preparation und designated injection
will be surveyed at the end of each day of use with aareas

G-M survey meter and decontaminated, if necessary.

B. Laboratory areas where only small quantities of radioactive
material are used (less than 200 uCi) will be monitored
monthly, via wipe test.

C. All other laboratory areas wil.1 be surveyed weekly.

D. The weekly and monthly survey will consist of:

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

2. A series of wipe tests to measure contamination levels.

The method for performing wipe tests will be
sufficiently sensitive to detect 2000 dpm.

E. A permanent record will be kept of the daily, weekly or

monthly survey results, including negative results. Survey

records will be maintair.eo for at least two years. The
record will include;

1. Location, date, and equipment used.

2. Initials of person conducting the survey.

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

;

1
l 4. !!easured exposure rates, keyed to location on drawing

(point out rates that require corrective action).
|

| S. Detected contamination levels, keyed to locations on
drawing.

5. Corrective action taken in the case of contamination or

excessive exposure rates, reduced contamination levels
or exposure rates after corrective action, and any
appropriate comments.

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

Item C17
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ALTERNATE SURVEY PROCEDURE
Ili THE EVENT OF WELL COUtiTER HALFUNCTICl3

Routine elution, d at the end of each aay of use withpreparation and designated injection
areasA.

will be surveye a G-M
survey meter-and decontaminated, if necessary.

B. Laboratory areas where only small quantities of radioactive
material are used (less than 200 uCi) will be surveyed
monthly.

C. All other laboratory areas will be surveyed weekly.

D. The weekly and monthly survey will consisc 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.
Analysis of wipe tests will be performed using a low
level G-M survey meter.

The procedure will be as follows:

a. Perform wipe tests.
b. Place smear (s) in a "baggy" or disposable glove,
c. Adjust response time to the longest time constant,

i if applicable.

| d. Select most sensitive range.

I e. Turn beta shield on probe to open position.
I f. Wait until reading stabilizes.
I g. Read and record background.
| h. Place smear in contact with opein position of probe.

| i. Wait until the reading stabilizes.
j. Read 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 removable contamination are found, decontamination

|
~ efforts will be initiated to provide for clean-up or to

prevent spread. In order to avoid unnecessary personnel
exposure, contamination strongly suspected as being caused by
Tc-99m may be shielded and/or covered to prevent spread and

|

! be allowed to decay.

I
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E. A record will be kept of the daily, weekly or monthly survey
results, including negative results. Survey records will be
maintained for at least two years. The record will include:

1. Location, date and equipment used.

2. Initials of person conducting the survey.

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

4. Measured exposure rates, keyed to location on drawing

(point out rates that require corrective action).

5. Detected contamination levels, keyed to locations on
drawing.

6. Corrective action taken in the case of contamination or
excessive exposure rates, reduced contamination levels

or exposure rates after corrective action, and any
appropriate comments.

!
.

|

|
.

1
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PATHOLOGY DEPARTMENT

SURVEY PROCEDURES

A. The laboratory where small quantities of radioactive
materials are used (less than 200 uCi) will be surveyed
monthly via wipe test.

B. The monthly survey will consist of a:

Series of wipe tests to measure contamination levels.
The method for performing wipe tests will be sufficiently
sensitive to detect 2000 dpm.

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

D. A record will be kept of the curvey results, including

negative results. The record will include:

1. Location, date, and equipment 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 dpa units keyed to

|
locations on drawing.

5. Corrective action taken in the case of found
contamination, reduced contamination levels after

I corrective action, and any appropriate comments.

!

|

|
.

!

|

|
,
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SURVEY PROCEDURES FOR CBF ROCli (6TH FLOOR)

A. The CBF laboratory area will be surveyed weekly.

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

geyeggp with a survey meter sufficiently sensitive to
detect

C. A record will be kept of the weekly survey results, including
negative results. The record will include.

1. Location, date, and equipment used.

2. Initials of person conducting the survey.

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

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

5. Detected contamination levels, keyed to locations on
drawing.

6. Corrective action taken in the case of contaraination or

excessive exposure rates, reduced contamination levels
or exposure rates after corrective action, and any
appropriate comraents.

Records of the surveys will be maintained for at least two
i

t years,

l
|

|
t

|

|
|
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APPENDIX J

WASTE DISPOSAL

1. Liquid waste will be disposed of:

X A. In the sanitary sewer system in accordance with 20.303
of 10 CPR, Part 20.

X B. Held for decay until radiation levels, as measured in a
low background area with a low-level survey meter and
with all shielding removed, have reached background
levels. All radiation labels will be removea or
obliterated, and the generators will be disposed of as
normal trash.

X C. Other (specify): Return to radiopharmacy.

2. Mo-99/Tc-99m generators will be:

X A. Returned to manufacturer for disposal.

X B. Held for decay until radiation levels, as measured in a
low background area with a low-level survey meter and
with all shielding removed, have reached background
levels. All radiation labels will be removed or
obliterated, and the generators will be disposed of as
normal trash.

C. Disposed of by commercial waste disposal service.

- -

___ D. Other (specify): Return to radiopharmacy.

3. Other solid waste will be:

X A. Held for decay until radiation levels, as measured in a
low background area with a low-level survey meter and
with all shielding removed, have reached background
levels. All radiation labels will be removed or
obliterated, and the waste will be disposed of in normal
trash.

E. Disposeo of by commercial waste disposal service.

- - _

X C. Other (specify): Return to radiopharmacy.
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APPENDIX K

RADIATION SAFETY PROCEDURES FOR
THERAPEUTIC USE OF RADIOPHARMACEUTICALS

1. All patients treated with I-131 or Au-198 will be placed in
a private room that has a toilet. The large surfaces in the
room and toilet areas that are more likely to be
contaminated will be covered with absorbent pads or
protective material as appropriate to the amoun ts of
contamination to be expected. Attention should be given to
objects likely to be touched by the patient, e.g.,
telephones, doorknobs, and other items that would be
d if f icult to decontaminate. Plastic bags or wrappings that
are waterproof and easily disposable should be used on the
smaller items.

2. The patient's room will be properly posted or attended in

accordance with par agr aphs 20.203 or 20.204 of 10 CFR
Part.20.

3. Surveys of the patient's room and surrounding areas will be
conducted as soon as practicable af ter administration of the
treatment dose. Exposure rates will be measured at the
patient 's bedside and 3 feet (or 1 m) from the patient af ter
admin is tration and at the entrance to the room. The
Radiation Safety Of ficer or his designee will then determine
how long a person may 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 r ec alcula te
permitted times, which will be posted cn the patient's chart
and on his door.

4. The form, Nursing Instructions for Patients Treated with
Phospho ru s-3 2, Gold-198, or Iod ine-131 (or a similar form
containing all the requested in f o r mation) , will be completed
immediately af ter administration of the treatment dose. A

copy will be posted on the patient's chart.

5. Rad iation levels in unrestricted areas will be main tain ed
less than the limits specitied in par agr aphs 20.105 (b) of 10
CFR Part 20.

6. All linens will be surveyed for contamination before be ing
removed f rom the patien t 's room and , if necessary, will be
held for decay. .

Item #19
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7. Disposable plates, cups, eating utensils, tissue, surg ical
d r es s ing s , and other similar waste items will be placed in a
specially des ignated con t a in e r . The nia tor ial will be

collected daily by the Radiation Safety Of f ice r or his

designee, checked for contamination, and disposed of as
normal or radioactive waste, as appropriate.

8. Nond isposable itenis used for these patients will be held in
plas t ic bags in the patient 's room and will be checked for

contamination by the Rad iati on Safety Of f icer or his

designee. Items uay be returned for normal use, held for
decay, or decontan.inated , as appropriate.

9. If urine and voraitu s from I-131 therapy patients are

collected, they will be stored for decay in the radioactive
waste storage area. Such stored wastes will be r etain ed
until they have reached background levels, as measured with
a low-level survey meter. They will then be released to the
sanitary sewer system.

therapy patient's room is reassigned to another10. Before a
patient, the room will be surveyed for contamination and
decontaminated if necessary, and all radioactive waste and

waste containers will be removed.

11. Nursing Instructions:

a. Nurses should spend only that amount of time near the

patient required for ordinary nursing care. Special

r es t r ic tions may be noted on the precaution sheet on

the patien t 's chart. Nurses should re ad these

restr ictions before admin is ter ing to the patients.

Call the Nuclear Medicine Department or the Radia t ion
Safety Officer with any questions about the care of

these patients. Nu r s ing personnel who attend the

patient will wear personnel monitor ing dev ices as
advised by the Radiation Safety Of ficer.

b. Visitors will be limited to those 18 years of age or
over unless other ins truc t ions are noted on the

precaution sheet on the patient's chart.

c. Patients must remain in bed while visitors are in the

room and visitors should remain at least 3 feet (o r
1 m) from the patient.

Item G19
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d. Patients contain ing radioactive materials are to be
conf ined to their rooms except fcr special medical or

nursing purposes approved by the Nuclea r Med ic ine
Department.

visitor , or attendant who is pregnant shouldNo nurse,ttede.
be permi in the room of a patient who has received
a therapeutic anount of radioactivity until the patient
no longer presents a radiation hazard. Female visitors
should be asked whether they are pregnant.

f. Attend ing personnel should wear rubber or d isposable

plastic gloves when handling ur inals , bed pan s , emesis
basins, or other containers hav ing any material
obtained from the body of the pa t ien t . Wash gloves
before removing and then wash hands. The gloves should
be left in the patient's room in the designated waste
con t a in e r . These gloves need not be sterile or

surgical in type.

g. Disposable items should be used in the care of these

patients, whenever pos s ible . These items should be |
placed in the designated waste container. Contac t the

Rad iation Safety Of ficer or his designee for proper
I

disposal of the contents of the designated waste

con t a in e r .

h. All clothes and bed linens used by the patient should
be placed in the laundry bag provided and should be
left in the patient's roora to be chec ked by the
Radiation Safety Of f icer or his designee.

1. All nondisposable items should be placed in a plastic

bag and chould be lef t in the patient's room to be
checked by the' Rad iation Safety Of ficer or his

d es ign e e .

l j. Su rg ic e.1 dressings should be changed only as d ir ec ted
by the physician. Au-198 leaking f rom a puncture wound
may stain the dressings dark red or purple. Such

,

dressings should not be discarded but should be
|
| collected in plastic bags and turned over to the

: Radiation Safety Of ficer or his designee. Ilandle these

I dressings only with tongs or tweezers. Wear disposable

|
gloves.

l
!
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k. For I-131 patients:

(1) To the degree possible with cooperative patients,
ur ine will be collected in special conta iner s
prov ided by the Radiation Safety Of f icer or his
des ignee . The pa tien t should be encour aged to
collect his own urine in the container. If the
patAent is bedridden, a separate urinal or bed pan
should be provided. The urinal or bed pan should
be flu shed several times-with hot soapy water
after use.

(2) If the nurse helps to collect the excreta,
d ispos able gloves should be worn. Afterward,
hands should be washed with the gloves on and
again after the gloves are removed. The glove s
should be placed in the designated waste container
for disposal by the Radiation Safety Of f ice r or
his designee.

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

(4) Vomiting within 24 hours after oral
administration, ur inary incontinence, or excessive
sweating within the first 48 hours raay result in

contamination where the patient 's room may be
contaminated or if radioactive urine and/or feces
is spilled dur ing collection, call the Radiation
Safety Of ficer or his designee, Ext._ .

Meanwhile, handle all contaminated mater ial with
d isposable gloves and avo id spr ead ing
contamination.

(5) Keep all con tamin ated wastes and vomitus in

| plastic bags in the patient's room for disposal by

|
the Rad iation Safety Officer or his designee.
Feces need not be routinely saved unless ordered

j
on the chart. The same toilet should be used by
the patient at all times and it chould be well
flushed (3 times). The Radiation Safety Of ficer
will establish procedures for disposal of wastes

, (see Itera 12 below) .
l

|
|
|

|

|
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1. If a nurse, attendant, or anyone else knows or suspects
that his or her skin or clothing, including shoes, is

con t amin a ted , notify the Radiation Safety Of ficer or

his designee immediately. This person should remain in
area adjacent to the patient's room and should notan

walk about the hospital. If the hands become
con tamin a ted , wash them immediately with soap and
water.

m. If a therapy patient should need emergency surgery or
should die, notify the Radiation Safety Of ficer or the
liuclear 11edicine Department inaned iately.

n. When the patient is d ischarged, call the Rad iation
Safety Of ficer or his designee or the IMclear !?cdicine
Department and request that the room be surveyed for
contamination before remaking the room.

12. Waste Disposal

When contaminated wastes are transported to the Waste
Storage / Disposal area, precautions will be taken to minimize
external irradiation of personnel. Stored wastes will be
shielded to maintain exposure to personnel in restr icted and
unrestr icted areas ALARA.

Item #19
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NURSING INSTRUCTIONS FOR PATIENTS TREATED WITH
PHOSPHORUS-3 2, GOLD-19 8, OR IODINE-131

Patient's Name: _ _ _ - _ _ ___ ____

Room No: Phys ic ian 's Name :

Radioisotope Administered : __

Date and Time of Adninistration:

Dose Received: Method of Adrainistration:_ _ , .

Exposure Rates in mR/hr

Date 3 feet from bed 10 feet from bed

_

(Comply with all checked items) ,

1. Visiting t irae pe r mit ted .
2. Visitors must remain f rom patient.

3. Patient may not leave roota.
4. Visitors under 18 are not permitted.
5. Pregnant visitors are not permitted.
6. Film or TLD badges nust be worn.
7. Pocket charbers will be worn for supplementary personnel

nonitoring of individual tasks.
8. Tag the following objects and fill out the tag:

door bed chart wr is t

9. Disposable gloves must be worn while attending patient.
10. Patient must use disposable utensils.
11. All items n.ust rer.;ain in room until approved for removal

by the Radiation Safety Of ficer or his designee.
12. Smoking is not permitted.
13. Eoom is not to be released to Admitting Of fice until

approved by the Rad iation Safety Of f icer or his

d e s igne e .
14. Other instructions.

In case of an en,ergency contact:

RSO
Nan.e On-duty /Of f-duty Telephone nusabers

Itera f l9
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ADDENDUt! ITE!! #19

The procedures and precautions for radiopharmaceutical therapy as
descr ibed in Appendix K cf Regulatory Gu ide 10.8 will be
implemented for compliance with 35.75, with the following
exceptions:

For I-131 Therapy

1. The urine will not normally be collected when patients are
treated with I-131.

2. Appendix K procedures may be terminated when patient activity
becomes less thEn 30 mci or the exposure rate at one meter
becomes less than 5 mrem /hr.

3. Liqu id sources will be opened in a vented hood if available.
Gloves, tongs, and lead shielding will be utilized by
personnel handling I-131 sources.

Item #19
Page 7 of 7
Prepared: 3/3/87
L ic . 647-17282-01

186

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



,

,' k_/
,

ITEM #20

THERAPEUTIC USE OF SEALED SOURCES

Special procedures for patients treated with byproduct material

lis ted in Subpart G, Sec tion 35.400 of 10 CPR Part 35 are as
follows:

a. Areas where sealed sources will be stored will be found in

map accoapanying this application.
,

b. See "Safety Precautions in Clinical Applications". (Item
#20, Form E) .

c. The form, Nur s ing Instructions for Patients Treated with
Rad ioactive Sources, (Item #20, For m A) , will be completed
in.med iately after sources are implanted and placed in the
patient's chart. Nurses will be instructed via Item #20,

Form F.

d. Nurses car ing for brachytherapy patients will be ass igned
personnel monitor ing dev ices. TLD finger badges will also

be assigned to nurses who must provide extended- personal
care to the patient and to personnel handling sealed

sources.

e. Sources will be transported from the storage site to place

of use via the original shipping container or an equivalent
lead container which is at least 1" thick.

f. At the initiation of treatment, an inventory will be
performed _ on all therapy sources to insu re total
accountability. At the conclusion of treatment, another

inventory will be performed to insure that all sources have
been r eturned . (Refer to Iteru #20, Form B). In addition, a

r

| survey will be performed to ensure that all sources have
| been removed f rom the patient and that no sources remain in

; the pa t ien t 's room or any other area occupied by the

| patient. At the same time, all radiation signs will be

f removed and all personnel monitor ing devices ass ign ed to

nurses will be collected. Item #20, Forza C will be used as'

a check-of f procedure.

|

) 9 Surveys of the patient's room and surrounding areas will be

conducted as soon as pr ac t icable after sources are

implanted. Exposure rate measurements will be taken at the
j
|

patient's bed s id e , three feet away and at the entrance to

the room. The Radiation Safety Of ficer or his designate'

Item #20
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will then determine how long a person may remain at these

positions and will post these times in the patien t 's char t.
Refer to Item #20, Form D. Radiation levels in unrestricted
areas will be maintained less than the limits specified in

Sect ion 20.10 5 (b) , 10 CFR, Part 20. (i.e., 2 mreras in any
one hour or 100 urens in any seven consecutive days) .

h. Patients treated with sealed sources will be assigned to a
private room.

i. For I-125 seeds, the Rad iation Safety P r og r ani to be
in.plemented will be that as ou tlined in the attached
Guidelines listed as page 10 of this item.

I
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ITE!! (20, FOM1 A

NURSING INSTRUCTIONS
FOR PATIENTS TREATED WITH RADIOACTIVE SOURCES

Patient's Names ____

Room Number : Phys ic ian 's Name :

Isotope Activity:

Date and Time of Adr.iinistration: _

Date and Time Sources are to be removed: Isotope:

Exposure Rates in mR/hr

Bed sid e 3 feet from bed 10 feet from bed

--

_ . --

(Conglete checked items)

_ _ _1 . Wear personnel monitoring device.
2. Wear rubber glovec.
3. Place laundry in linen bag and save.
4. Housekeeping may not enter the room.
5. Patient may not have visitors.
6. No pregnant visitors.
7. No visitors under 18 years of age.
8. A dismissal survey nust be performed bsfore patient is

d ischarged .
9. Patient must have a private room.
10. Other ins t ru c t ion s .

RSO

Name On-du ty/Of f-du ty telephone nun.bers

Item (20
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ITEM 120, FORM B

RDCEIPT/SHIPilEST RDCORD
RADIATION SOURCE THERAPY APPLICATIONS

Patient ID# -

- RM

PRE-TEEATMEFT INVENTOR 1,
Subtotal

sources of mg

sources of mg _

sources of mg

sources of mg

Applicator (s) Total mg.
_

POST TREAT @BT IUyEUTQB1

sources of _ mg

__ sources of mg

sources of mg
_

sources of mg __

Applicator (s) Total -
mg.

_ _ _ _ .

COMMENTS:

Date:Certified by: _ ___

II;PORTANT: THIS RFX'OPD WJT I!E PEFEANENTLY UbINTAINED

Item #20
Page 4 of 13
P r epared : 3/3/87
Lic. 647-17282-01

1084

- , _.
-.



1

- )'

.

|
ITEM 920, FORM C

RADIATION THERAPY SOUFCE USAGE RECORD

Patient _ IDO BM __._ . _ .__.

Ordering Physician -

-

- _

Applic ator (s) used Sources_

mR/hr at 1 meter from applicator (not af ter loading) mR/hr
Date and time of insertion __

a.m./p.m. ..

Yes See comt..ents

Lead aprons not worn dur ing inser t ion? ( ) ( )
X-ray techs informed prior to obtaining
localizing films? ( ) ( )
Recovery room nurses instructed to use
time /d is tance? ( ) ( )
Patient assigned private room? ( ) ( )

Exposure nonitors issued to nursing
personnel? ( ) ( )
Safety instruction given to nurse? ( ) ( )
Safety procedures placed in patient's
chart? ( ) ( )
Caution sign placed on patient's chart? ( ) ( )
Caution signs placed on patient's room
door? ( ) ( )

Nursing care rotated? ( ) ( )

Known pregnant nurses not attend ing
patient? ( ) ( )

Pregnant visitors prohibited? ( ) ( )
Visitors under 18 prohibited? ( ) ( )

Safety survey performed and recorded? ( ) ( )
Limits of nursing care time posted? ( ) ( )

Ren. oval notice posted in patient's chart
prior to removal of all posted signs? ( ) ( )

All signs removed? ( ) ( )
Room surveyed and background radiation
levels present? ( ) ( )

Date/ Tin;b of Removal - a.m./p.m.
Sources

| Applicator _

COMMENTS:
!

CERTIFIED BY: Date
==___

!

I!'.PORTAliT : TUlf BLJ1QIQ 11UST BE EDM!hEEETLY UMUTMUER
!
' Item G20
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ITEM #20, FORM D

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

Name Date and _ _ _ _

Time of Death

Radioisotope

l lAmount Administered __

Route of Administration
-

Amount Present C%3

Distribution with
body

- _ .

|
_

_

=s

Indicate Distances

f
'

Suggest ring badges if exposure

O.25 R/hr @ 25 cm
| tSee NCRP #37 p. 27

Limit hand exposure to 1.5 Rems. |

Date of Survey

Instrument Used ___

l

(
Signed:

_
__

Radiation Safety Officer

Date:

Item (20
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ITEM #20, FORM E
SAFE 1Y PRDCAUTIONS IN CLINICAL APPLICATIONS

I. Transfer and Preparation of Sources

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

b. Sources will be dispensed with su itable protective
devices and techniques, to include long forceps and TLD
f inger badges .

II. Application of Sources to the Patient

a. D is tanc e , time, and when possible, shielding, will be
used to reduce r adiat ion exposure to personnel
attending the patient.

b. Appropriate signs will be used to indicate levels of

r adiation exoosure.
c. Consid e r atic a will be given to the proximity of

patients in adjoining rooms.
d. A patient being treated with brachytherapy sources will

wear suitable iden tif ica t ion .
e. Patient will not be allowed to leave his room unless

accompanied by a hospital attendant.
f. Persons who have short-lived sources wh ich are not

removable from their bodies will be allowed to leave
the hospital provided precautions necessary to prevent
other persons from receiving more than the permissible
dose of radiation are observed.

III. Removal of Sources frora Patient

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

b. No linens, dressings, clothing or equipment will be
removed from room until all sources are accounted for.

c. Assurance of complete removal of all sources will be
obtained using a G-M survey meter held in the treatment
area of the patient.

d. Should the patient d ie before br ac hythe rapy is

complete, the sources will be rernoved at once.

IV. Return of Sources to Storage

a. Following cleaning, sources will be r etu rned
immediately to their storage place,

b. Post-use inventory forns will be completed to in sur e
complete return of all sources to storage.

c. Inventory of all sealed sources will be performed on a
quarterly basis and recorded.

I ter., # 2 0
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ITEM (20, FORM F

1. Special restrictions may be noted on the precaution sheet in
the patient's chart. Nurses should read these instructions
before admin is te r ing to the patient. Call the Nuclea r
Med ic ine Department if you have any questions about the care
of these patients.

2. Nurses should spend only the mininum necessary time near a
patient for routine nursing care, but nust obtain and wear a
personnel monitoring device.

3. When a nurse receives an assignment to a therapy patient, a
film or TLD badge should be obtained immediately f rom the
Nuclear Medicine Depar tment. The badge shall be worn only
by the nurse to whom it is issued and shall not be exchanged
between nurses.

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

5. Never touch needles, capsules or containe rs hold ing
brachytherapy sources. If a source becomes dislodged, use
long forceps and put it in the corner of the room or in the

shicid ed container provided; contact the Nuclear Med ic in e
Department at once.

6. Bed bath given by the nurse should be omitted while the
sources are in place.

7. Perineal care is not given during gynecologic treatment; the
perineal pad may be changed when necessary, unless orders to
the contrary have been written.

8. Su rg ic al dressings and bandages used to cover the area of

needle inse r t ion may be changed only by the at tend ing
phys ic ian o r r ad iolog is t , and MAY NOT BE DISC ARDED until
directed by the r adiolog is t. Dressings should be kept in a
basin until checked by the radiologist or member of the

IMclear Med ic ine Depar tmen t .

Special orders will be written for oral hygiene for patients
with oral implants.

9. No special precautions are needed for s pu tu n. , u r in e ,
vomitus, stools, dishes, instrun.ents, utensils or bedding
unless specifically ordered .

Item (20
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10. These patients mu s t stay in bed unless orders to the

contrary are written.

11. Vis itor s will be limited to those 18 years of age or over,

unless other instructions are noted on the precaution sheet

in the patient's chart.

12. Visitors should sit at least three feet from the patient and
should remain nc longer than the times specified on the form
posted on the patient's door and in his chart.

13. No nurse, vis itor or attendent who is pregnant .sou ld be
permitted in the room of a patient while brachytherapy

sources are implanted in the patient. Female visitors
should be asked whether they are pregncnt.

14. Emergency Procedures:

a. If an implanted source becoraes loose or separated from
the patient, or

b. If the patient dies, 21

c. If the patient requires cmergency surgery, immed iately

call ___

Phone f __

(Days) (Nights)

15. At the conclusion of treatment, call the Radiction Safety <

Of ficer and request that the patient and room be surveyed to
be sure all radioactive sources have been ren.oved.

Item (20
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ITE!4 #20

GUIDELINES

RADIATION SAFETY PRDCAUTIONS FOR THERAPEUTIC USE OF I-125 SEEDS

GENERAL

1. Personnel who prepare, insert or retr ieve I-125 seeds mu s t
wear a finger or wrist type r.onitor ing dev ice to mon ito r
radiation exposure to the extremities.

2. To uaintain accountability of the seeds, a source inventory
should be performed at the following times: a) when the
seeds are removed from storage; b) before and after the
seeds are loaded in the applicator; c) before and after
surgery.

3. In transporting seeds from storage - preparation areas to

the place of use, adequate shielding must be employed to
insure corgliance with 10 CFR 20.105(b) .

INSTRUCTIOtm IQ EURSES (for hospitalized patients)

1. Nurses will be given a descr ip tion of the size and
appearance of the seeds.

2. Handle dislodged seeds with a spoon or forceps, never by
hand. Place the dislodged seeds in a chield ed con t a ine r
provided by the Radiation Safety Of ficer.

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

the ins er t ion may be changed only by the attend ing

phys ic ian . Dressings should be kept in a basin until
checked by the Radiation Safety Of ficer.

4. All bed linen must be checked with a radiation survey meter

before being rer..oved f rom the patient 's room to insure that
no dislodged sources are inadvertently removed.

t

i 5. No special pr ec au t ions are need ed for s pu tu ra , u r in e,
vomitus, stools, d ishes , ins t rume tn s , or utensils unlessl

j specifically order ed .
I

l

|
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6. Emergency Procedures

a) If a seed becorres loose or dislodged f rora the patient,

or

b) If the patient dies, or

c) If the patient requires emergency surgery, inuaed iately

call

Telephone # ______, _ _ _ _

(Days) (Nights)

7. When the patient is discharged, call the Radiation Safety

Of ficer and request a radiation survey of the room.

|

|

i

:

I

!
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ITEM #20

THERAPEUTIC USE OF SEALED SOURCES

A. The Sr-90 opthalmic applicator and the Sr-90 calibration source
are kept- in a small locked room located in the Radia t ion
Oncology Department. The cabinet is kept locked except when in
attendance and the keys are _ held by the Radiation Phys ic is ts .
The maximum exposure at the surf ace 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 tu be
sources are kept in a Radium Chemical lead safe (Model No. 470-
3-H) which has 3" lead walls. The safe is located in the
Rad ium/Ces ium 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 Rad iation Oncology
Technolog is t and the Security Department. Also kept in this
room is a locked radium safe containing 290 mg. of Ra-226. The
lead safe prov ides at least 2 1/2" of lead shield ing . 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 Model 462) . Any Group VI
radionuclides such as Ir-192 seeds, would also be kept in this
room in their shi sing containers.t

B. Radiation exposure to personnel will be reduced by use of

equ ipmen t and techniques that make most ef ficient use of time,
distance and shielding. Af ter loading techniques will be used,

with all .Ir-192 and Cs-137 procedures. All sources will be
manipulated with long-hcndled forceps or tongs, utilizing the
L-shield or other shielding when practicable. No one will
touch the sources with their hands.

C. Any person who must work with the sealed sources will wear a
r ing-type radiation monitor ing badge, in addition to his whole-
body badge.

1

D. Sources f rom the radium or cesium safe will be transported in

either a cylindrical source carrier having lead walls 1" thick
(Radium Chemical Hodel 442C) or a boxlike carrier having walls

.

7/8" th ick (Radium Chemical Model 479) placed on a 3-wheeled!

cart. Other sealed sources will be t ranspor ted in their
shipping container placed on a laboratory cart. If a patient
must be taken from his room, a hospital attendant will
accompany him. Except for the attendan t, no one else will
accompany the patient.
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E. A log book will be kept to show source accou n tab ility .

Whenever a person r en. oves sources from the Rad ium/Ces ium
storeroom he will ind icate in the log book the date, the number
and strengths of the sources, the type of applicator if any,

the name of the patient for whom they are in tended , the

to use them, and the person removing them. When aphys ic ian
person returns sources to the Radium / Cesium storeroom, he will
indicate on the log book his name, the date, and for teLporary

implants, the f act that all the sources were returned to the

storeroom. In addition, an inventory will be taken at le as t
quarterly.

F. When sealed sources have been inserted or implanted in a

radiation survey will be performed at the tin.e ofpatient, a
insertion or as soon as practicable thereafter. The survey

will encompass the patient's room and the areas adjacent to it.
Steps will be taken at that time to ensure that r ad iation
levels in ur.r es t r ic ted areas are in accordance with 10 CFR

20.105. A suitable survey meter will be used for the survey.

The surveyor will check for proper posting and check that the

nu r s ing staff has the appropriate nursing in s truct ion
pr ec au t ion s . Results of the survey and visitation limitations
will be posted on the patient's chart. When the scaled sources
are removed f rom the patient, a source count will be made to

verify that all ten.porary sources were removed. Also a survey

will be taken using an appropriate survey meter to verify that
none of the temporary implant sources reuain in the patient or

his room. The results of the survey will be recorded.

<
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RCBF PROCEDURES & PRDCAUTIONS FOR USE OF RADIOACTIVE GASES
QQTElpl THE CEREBRAL VASCULAR LABOPATORIES

I. Quantities to be Used :

A. Patient information

1. It is expected an average of 10 studies per week will
be performed.

2. The average patient dose will be approximately 20 RCi.

II. Use and Storage Areas:

A. Xenon-133 in Saline solution only will be used in a r e as
other than the Cerebral Vascular Laboratories or the RCBF

room (6th floor). The other areas are as follows:

ROO!! AIR FLOU A!!D ROC 1 DIME!1SIO!!S FOR PORTADLE
RCBF STUDIES

(1592. LOK E19M E99L\ DLESDEL9DL

in Opt H U D

Emergency Room
Trauma Room 650 459 9'5" x 16' x 13'

Card iac Care Unit
Treatment Room 285 255 8' x 15'6" x 14'2"

Patient Room 285 255 8' x 12'1" x 14'7"

Intensive Care Unit
Treatment Room 110 100 8' x 20'7" x 12'8" x

Patient noon 110 100 8' x 12' x 13'10"

Oper ating Room
Su ite 1 1900 500 9'6" x 20' x 20'

Suite 2 1900 500 9'6" x 22' x 23'

Recovery Room
Isolation Room 110 110 8' x 10' x 9'6"

Areas of use outside the CDF Laboratory will be ev alu a ted
semi-annually to insur e no cons ider able ven tila t ion change s
have occurred.
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III. procedures for Routine Use:

A. X.-123 in Saline solution only will be used in conjunction
with the MOVO Cerebrograph 10a por table unit or NOVO
Cerebrograph 32b in those areas previously descr ibed. Xc-
133 in saline solution will be used only as an 'ctive
"Notice of Claimed Inves tigational Exenpt ion for a New
Drug" (IUD) that has be01 accepted by FDA or active "New
Drug Application" (NDA) approved by FDA.

B. If possible, the door will be closed to m in in.iz e the
purging of any accidantal release of Xenon in the h allway .
This will allow as much Xenon as possible to be removed via
the exhaus t sys tem. The NOVO Cerebrograph 10a contcins 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 ' ien t
condition permits.

The Xenon in saline solution will be administered (I.V.)
and data collected. The Xenon will be collected in the gas
trap until practically no Xenon remains in the patient as
ind icated by cerebrograph data. Whole body film badges and
TLD finger badges will be worn by occupational personnel
handling Xenon.

C. Drochuro information is a t t ach ed r eg ard ing the MOVO
Cerebrograph 100 unit.

D. Approximately every 20 patients, the discharge air from the
charcoal gas trap will be monitored with a G-M survey r.ater
held against the tubing to detect Xenon "pass through".
When d is cha rge air readings reach 1/10 of air in t ak e
maxin.um r e ad ing s , it will be assuued the charcoal trap
ef ficiency has f allen to less than 90%. at that tine, the

car tr idge will be exchanged .

Saturated filters will be stored for decay such that levels
do not exceed 2.0 mn/hr. A survey will be conducted
without the bensf it of chielding and if levels are chose of
background, thc filter may be discarded or reused.
Saturated filters will also be stored in scaled plastic.
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III. Procedures for Routine Use:

A. Xe-133 in Saline colution only will be used in conjunction
with the NOVO Cerebrograph 10a portable unit in those areas
pr ev iou sly described. Xe-133 in saline solution will be

used only as an active "Notice of Claimed Inves t iga t ion al
Exen.ption for a New Drug" (IND) that has been accepted by
FDA or active "New Drug Application" (NDA) approved by FDA.

B. If possible, the door will be closed to min in.ize the

purging of any accidental release of Xenon in the hallway.
This will allow as much Xenon as possible to be removed via
the exhaust system. The MOVO Cerebrograph 10a contains a
small charcoal trap for retention of exhaled Xe-133. The
patient will be fitted with the rebreathing and collection
apparatus, and then instructed ac to the procedure. Trial

runs without Xenon will be conducted whenever patient
condition permits.

The Xenon in caline solution will be administered (I .V. )
and data collected. The Xenon will be collected in the gas

trap until practically no Xenon remains in the patient as
indicated by cerebrograph data. Whole body film badges and
TLD finger bado9s will be worn by occupational personnel

handling Xenon.

C. Drochure information is attached r eg a rd ing the NOVO

Cerebrograph 10a unit.

D. Approximately every 20 patients, the discharge air f rom the
charcoal gas trap will be nonitored with a G-M survey meter
held ag a ins t the tubing to detect Xenon "pass through".

When discharge air readings reach 1/10 of air in t ak e
max in,um r ead ing s , it will be ascumed the charcoal trap

efficiency has fallen to less than 90%. At that time, the

car tridge will be exchanged .

Saturated filters will be stored for decay such that levels
do not exceed 2.0 mR/hr. A survey will be conducted
without the benefit of shielding and if levels are those of
background, the filter may be discarded or reused.
Saturated filters will also be storef in sealed plastic.
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IV. Air Concentration of Xe-133.

A. Due to the type of test being performed (i.e., CBF using

injectable Xe-133 in Saline solution) and the type of

collection apparatus, the chance of a total patient

associated loss is highly remote. Therefore, any patient
associated losses are considered to be included in the 15%
Xenon loss used to calculate Aver age Concentration.

In the event of an accidental Xenon spill, all unnecessary

personnel will evacuate the room. Tne room door will be
guarded against inadver tent entry.

A survey metet will be placed on the floor so it can be

observed from the door. When background levels are
reached, the room n.ay be re-entered.

B. It is estimated that up to 200 mci of Xenon will be used
per week in unrestricted areas. The f ollowing calculations

a "worst case" average concentration of each of theassume
e ight rooms involved. Since the exhausts vary in the rooms
identified on Page 1, the calculations include a limit for
the nun.ber of procedures that may be performed in each
area.

C. For the Emergency Room / Trauma Roon., no more than 10 studies
will be performed per week. This would equate to a maximuu
of 200 mci being used (A). Of this anount, it is assumed
that 15% will be lost due to trap leakage and any patient

| associated loss (f). Therefore, 15% or 30 mci could be

vented to room air per week.

A nanimum room exhaust rate of 459 cfn. will be used in this
c alculat ion :

6V = 459 cfm x 1.699 x 10 ml/hr x 163 hr/wk
;

| 8
l V= 459 x 2.85 x 10

11
|

V = 1. 31 x 10 ml/wh

The average concenttation (C) will be:

C=A*-

V
|

,

|
'

r
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00 "05|"k * A * 10 ""C ' '*0 ' * 'AE'C= 11
l.31 x 10 ml/wk

~7
C = 2.29 x 10 uCi/ml

This value is less than r equ ir ed for r es tr ic ted and

~7
unrestricted areas (3.0 x 10 uC i/ml) .

D. For the Cardiac Care Unit / Treatment Room and Patient P,ooL,
no more than 6 studies will be performed per week per room.
This would equate to 120 mci being used (A). Of this
amoun t , it is assumend that 15% will be lost due to trap
leakage and any patient associated loss (f). Therefore,
15% or 18 nci will be vented to room air per week.

A minin.um room exhaust rate of 255 cfru will be used in this
calculation:

6
V = 255 cfni x 1.699 x 10 ml/hr x 168 hr/wk

8V= 255 x 2.85 x 10

10V = 7.28 x 10 ml/wk

The average concentration (C) will be:

C=^V
*

C = 120 mci /wk x 1x 10k tCi/reci x .1510
7.28 x 10 ml/wk

~7
C = 2.47 x 10 uCi/ml

This value is less than required for restricted and

unrestricted areas (3.0 x 10-7 uCi/ml).
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L. For the Intensive Care Unit / Treatment Room and Patient
Room, no core than 2 studies will be perforraed per week per'

This_ would equate to a maximum of 40 mci being usedroom.
per room (A) . Of this anount, it is assumed that 15% will
be lost due to trap leakage and any patient associated loss
(f). Therefore, 15% or 6 cCi could be vented to room air
per week.

A minimum room exhaust rate of 100 cfm will be used in this
calculation:

6V = 100 cfru x 1.699 x 10 ml/hr x 168 hr/wk
8

V= 100 x 2.85 x 10

10V= 2.85 x 10 ml/wk

The average concentration (C) will be

C=A* fV

2
-

uC i/mC i x 25C = W ,Ci/wh x 1x 10
10

2.85 x 10 ml/wk

C= 2.10 x 10-7 uCi/ml
.

This value is less than r equ ir ed for r es tr ic ted and

unrestricted areas (3.0 x 10-7 uCi/ml) .

F.< For the Operating Room / Suites 1 & 2, no more than 10

studies will be perforr.ed per waek per room. This would
equate to a maximuu of 200 mci being used per room (A). Of;

i

this amoun t , it is assumed that 15% will be lost due to

trap leakage and any patient assoc iated loss (f).

Therefore, 15% or 30 pCi could be vented to room air per

week.

| A minimum roola exhaust rate of 500 cfra will be used in this
| calculat ion :
!
1
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6V = 500 cfm x-1.699 x 10 ml/hr x 168 hr/wk
0V = 500 x 2.85 x 10

11V = 1.42 x 10 ml/wk

The average concentration (C) will bei

C=b3I
V

C = 200 M i/wk x 1_x 10bjM x .11
11

1.42 x 10 mi/wk

-7
C = 2.10 x 10 uCi/ml

This value is less than r equ ir ed for r es tr ic ted and

~7unr estricted areas (3.0 x 10 uCi/ml) .

G. For the Recovery Room / Isolation Room, no nore than 3

studies will be performed per week per room. Thic would
equate to a n.aximu:n of 60 mci being used per room (A). Of

i

I this amount, it is assumed that 15% will be lost due to

trap leakage and any patient associated loss (f). There-
fore, 15% or 9 mci could be vented to room air per week.

A tainin.um roor.: exhaust rate of 110 cfra will be used in this
( calcula tion

6
| V = 110 cfm x 1.699 x 10 ml/hr x 168 hr/wk

0V= 110 x 2.85 x 10
10

| V = 3.13 x 10 ml/wk

!
f
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The average concentration (C) will be:

C=AX fV,

C = 60_mC1/wk x 1 x_lodg j/nCi x .15
103.13 x.10 ml/wk

C = 2.87 x 10~7 uCi/ml

This value is less than r equ ir ed for r estr ic ted and

unrestricted areas (3.0 x 10~7 uC i/ml) ,

!

,-
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ICDP PROCEDURES & PRDCAUTIONS FOR USE OF RADIOACTIVE GASES
1]ITHIM THE CEREBRAL VASCULAR LABORATORY(Refer to Item #11, page 3)

(6th Floor Laboratory)

I. Quantitice t7 be Uced:
'

A. Patient informaeion

l. An average of 15 exams per week may be perfori:.cd .
2. The avetage patient activity per e xa m in 2 0 - rac i .

II. Use and Storage Arcac:

A. Xenon-133 will be stored in the lead lined box or fumenood
located in the ICBF lab. It will be stored in its or iginal
shipping container until uced. Accessory le ad ch ield ing
will be used (i.e., 1/8" - 1/4" lead vials or sheet)
whenever survey mecourements at the face of the hood are

2.0 mR/hr or nore.

B. The exhau s t cyctem for the RCBF room is hand led by a
fuochood. The total exhaus t capacity of the system ic 1100
cfm. The e x hau s t syctem runo continuously ensur ing

negative pressure in thece areas at all timec. The cysteu
is dedicated with no air recirculation with hospital air.

III. Procedures for Routine Use:

A. While doing a Xenon study, the exhaust system will be on.

The patient will be f it ted with the r ebr e a thing and
c ollec t ion appa r a tu s , and then in s t ru c t ed as to the

procedure. Trial runs without Xenon will be co nduc t ed
whenever patient condition permitc.

The Xenon will be administered and the appropriate data
will be acquired. During the washout phace, the Xenon will
be col ected in the gas tr ap until pr actically no Xenon
r ema in s in the pctient as evidenced by inc t r umen t r e ad ing s .

Uhole body film badgea and TLD finger badges will be worn
by occupational perconnel handling Xenon. Visitors will be
excluded f rom the camera room during Xenon use unless their
precence is required for patient care or desired fo r
educational or observational purposes.

I t er. 0 21
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B. Patient studies will be performed using a Novo Cerebrograph
32b. The Novo Cerebrograph 32b is a complete r eg ion al
cerebral blood flow system. It is a Xenon-133 gas delivery

and retention system, a 32 detector heln.et assembly and
PDP-ll min iconpu te r for c ollec t in g , processing and

ment houses a 6 literThe equip / liter ofpresentation of the data.
3-10 DCi radioactivereservoir of air containing

Xenon. Concentration of-this gas is monitored by a G-H
detector. The patient will breathe the Xenon-air mixture
for one minute, then the system automatically switches to
normal air and the clearance of Xenon-133 is monitored by a
set of external, collimated head detectors. The expired
gas will be collected with a Nuc1 car As soc iates/Vic tor cen
"Cyro/ Safe" Xenon-133 trapping system. Manufacturer's
instructions will be followed for mo nito r ing the
cyro/saf e 's charcoal filter ef f iciency.

When the charcoal trap becomes s a tu r a t ed , it will be
replaced. The used trap uill be stored for decay, s c aled
in plas tic . - If necessary, additional lead shielding will
be used to reduce exposure levels to 2 mR/hr cr less at the
exterior uurface of the storage barrier. Charcoal trapping
ef f iciency will be evaluated every twenty procedures in

which it was utilized .

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

IV. Energency Procedures:

In the event there is an accidental patient a ss oc ia t ed loss of
Xenon into the room, the exhaust will clear the room to levels~g
of 1 x 10 uC1/ml in 15 minutes.

4
A. Activity per loss (A) = 20 nci = 2 x 10 uci

Room Volume (V) = 30' x 16' x 8'

3
= 3040 ft

8
1.11 x 10 gy=

Clearance rate (A) =AAESElj
3840 ft

~1= . 2 8 min .
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A2 x 10 _ugi
Initial Concentration (C ) =

o 0
1.11 x 10 n.1

-4
= 1.80 x 10 uC1/ml

Evacuetion time (t) = 15 minutes

AtFinal Concentration C =C eg

1.8 x 10-4 .28 x 15=
e

= 2.09 x 10-6 uCi/ml

This value is less than 1 x 10-5 uCi/ml

All unnecessary personnel will evacuate the room. The r oora

door will be guarded against inadvertent entry dur ing this titue
period.

A survey taeter will be placed on the floor so it can be

observed from the door. When no s ignif icant r educ t ion in

exposure level is noted, the room may be re-entered.

V. Air Concentration of Xe-133 in Rectricted Areas:

A. rCDF Roou

1. It is ectimated that 300 nci will be used per week (A).

2. 10% of the Xenon will be lost into the CBF room due to
patient associated losses and the inability of the gas

trap to trap 100% of the Xenon (f) .

3. A minimum room exhaust rate of 1100 cf m will be used in
this calculation.

4
| V = 110 0 c f m x 2. 8 3 x 10 ml/m/cf u x 15 ctudies/wk x

30 min / study
4V = 1100 x 2.83 x 10 ml/m/cfni x 10 x 30

9V = 9.34 x 10

1 Itera (21'
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4. The average concentration (C) will bei

C=A*fV

, 30_0inci x 1 x_JM_,ygif.nci x .J.p
99.34 x 10 ml/wk

-6
= 3.2 x 10 uCi/ml

This value is less than required for restricted areas

(1 x 10-5 uCi/ml) .

VI. Methods of Xenon-133 Disposal:

A. All Xenon unused will be disposed of by decay in storage in
the hood or by return to the radiopharmacy if applic able .

Con ta in e rs , charcoal traps, and apparatus will be surveyed
un shielded with the low lovel survey meter held on contact
with source containing device. If levels are the same as
background, the containers will be disposed after def acing

the labels.

All escaped Xenon will be vented through the exhau s t
system.

B. It is estimated that up to 15,600 nci of Xenon will be used
per year in the RCBF laboratory.

C. Of this amount, it is assumed 10%, or 1560 nci, will be
lost due to patient associated losses and the in ability of

the gas trap to trap 100% of the Xenon-133.
1
l D. It is esticated that up to 62,400 nci per year will be

stered in the fumehood located in the ICBF laboratory.
|
[

E. Of . is amount, it is assumed 5%, or 3120 mci, will be lost
due to leakage.

| F. Therefore, a totc1 of 4680 nci will be vented to the

atmosphere per year (A).'

l
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G. The total system exhaust of 1100 cf m will be used in this

calculat ion :

Air flow per year is (V)

10V = 1100 cfm x 1.484 x 10 Iul/yr/cfm
13

V= 1.63 x 10 I1/yr

!! . The avetage concenttation of Xenon to the environraent is

(C)

C=h

, .bj 00 C i x 1 x 10kuC i/C i
13

1.63 x 10 ml/yr

~7
2.87 x 10 uC i/ral/yr=

-7
This value does not exceed the quantity 3 >; 10 uCi/ml
permitted in 10 CPR 20.106 for unrestr icted areas.

e
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ITEM (21
NUCLEAR MEDICINE DEPARTMENT
(Refer to Item ill, page 5)

PROCEDURES AND PRECAUTIONS FOR USE OP RADIOACTIVE GASES

I. Quantities

a. An average of 15 exans per week may be done.
b. Average activity per exam is 20 mci.
c. Possession limit of 2000 mci is requested .

II. Use and Storage:

a. Xenon-133 will be stored in the fume hood located in
the camera room. It will be stored in its or ig in al
shipping safe until used. Accessory lead shielding
will be used (i.e., 1/8" - 1/4" lead vials or sheet)
whenever survey measurements at the face of the hood
ar e 2. 0 mR/h r o r mor e .

b. The fume hood where Xenon is stored is under negative
pressure while the fan is in operation. The exhaus t

rate is at 800 cf m. Air is supplied to the camera
room at a rate of 650 cfm. Therefore, the fume hood

and entire camera room are under negative pressure.

The hood will be on at all times that Xe-133 is in

storage or use.

The exhaust f ans, located on the roof, discharge air

which is at least 30 feet from any other air in t ak e
louvers.

III. Procedure for Routine Use
The camera room door will be opened to a six inch gapa.
at the door janh if patient's condition permits.

The patient will be fitted with rebreathing and
collection apparatu s, and then instructed as to the

procedure. Trial runs without Xenon will be
conducted whenever patien t 's condition permits.

During the washout phase, the Xenon will be collected
in the gas trap until practically no Xenon ren.ains in
the patient as evidenced by the camera pe rs is tence
scope.
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Whole body film badges and TLD tinger badges will be
worn by occupat ion al personnel handling Xenon.
Visitors will be excluded from the camera room dur ing
Xenon use unless their presence is required for
patient care or desired for edu cation al or
observational purposes.

b. An ac tiva ted charcoal gas trap will be used for
patient studies. A RadX Ventil-Con delivery system
with gas trap or equivalent is used. This sytem will
be used in accordance with manufacturer's
instructions.

Face masks that cover both mouth and nose or nose
clanps for use with the mouthpiece delivery system
will be employed to reduce leakage of the Xenon in to
the camera room.

c. On a semi-annual basis, the exhaust flow rates from
the camera room will be checked to assure that a
change in exhaust rate has not occurred and a chec k
of the air supply will be made to assure negative
pressure in the rooms.

IV. Emergency Procedures

In the event there is an accidental patient associated loss
into the camera room, the exhau system will

tne room to levels less than 1 x 10"gtof Xenon
uCi/ml in lessclear

than 20 minutes.

4
Activity per loss (A) = 2 0 nc i = 2 x 10 uCi

Room Volume (V) = 23' x 17' x 8'

3
3128 ft=

7
8.7 x 10 ml=

Clearance Rate (A) 800 cfr.,_=

3128 ft*
-125 min=

!

!
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Initial Concentration (C ) 2_z_19.S_yC1=
o

8.7 x 10 ml

3.2 x 10~4 uCi/ml=

Evacuation Tir..e (t) 20 minutes=

-At
Final Concentration C Ce=

g

(2.3 x 10~4) .25 x 20e=

~0
1.5 x 10 uCi/ml=

-5This value is less than 1 x 10 uCi/ml.

All unnecessary personnel will evacuate the room. The
camera room door will be guarded against in adver ten t entry
during this time period .

A survey meter will be placed on the floor so it can be
observed from the door. When no significant r educt ion in
exposure level is noted, the room may be r e-en te r ed .
Alternatively, the camera may be turned on periodically to
collect counts for a present time. When no significant

t reduction in count rate is noted, the room may be re-

entered.

V. Air Concentration of Xe-133 in Restricted Areas:

a. Camera Roola

1. It is estimated that 300 mci will be used per

week (A).

2. 15% of the Xenon will be lost into the cantera

roon due to patient associated losses and the

inability of the gas trap to trap 100% of the

Xenon (f).

3. The room exhaust rate of 800 cfu will be used
in this calculation.
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800 cfm . x 2.83 x 10 ml/m/cfra x 15V =

studies /wk x 20 min / study
480 0 x 2. 83 x 10 :al/re/c f m x 15 x 2 0V =

9G.7 x 10 al/wkV =

4. The average concentration (C) will be

C= h_E_1
y

300 rCi x 1x 10.EuC i/mCJ_ x .15=

96.7.x 10 ml/wk
-66.7 x 10 uCi/ml=

This valge is less than required for restricted areas-

(1 x 10 uCi/ml) .

VI. !!ethods of Xenon-133 Disposal:

a. All Xenon unused will be disposed of by decay in'

storage in the hood. Containers and apparatus will
be surveyed unshielded with the low level survey
meter held on contact with source containing d ev ic e .
If levels are the san.e as background, the containers'

will be disposed af ter def acing the labels.

All escaped Xenon will be vented through the exhaust
system on the roof top to the atrosphere.

1. It is anticipated that 3.1 Curies of Xenon will
be vented to the attosphere per year. This
include s activ ity liberated as accidental
losses and leakage.

2. An air flow rate of 800 cfm will be used in the
c alc u la t io n ,

i
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3. . Air flow per year * is: (V)
10

V= 800 cf m x 1.4 84 x 10 ml/yr/cfm

13 '

V = 1.18 x 10 ml/yr

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

C=A
V

= Ll_CJ h IS k J/Ci
131. 3 3 x 10 ml

2.33 x 10~7 uCi/ml=

~7
This value does not exceed the quantity 3 x 10 uC1/ml
permitted in 10 CFR 20.106 for unrestr icted areas,

b. The discharge air t rom the gas trap will be monitor ed
with the G-M survey meter held aga ins t the tubing to ,

detect Xenon "passthrough". This will be done after i.

approximately 20 patient exams. When discharge air
readings reach 1/10 of air in t ak e max ii.u m r ead ings
dur ing the equilibr ium phase of the study, it will be
assumed the charcoal trap ef ficiency has f allen to

less than 90%. At that t ira e , the cartr idge will be
exchanged.

Satu r a ted filters will be stored for decay in the
c ab ine t such that levels do not exceed 2.0 mR/hr at'

| the exterior. A survey will be conducted without the
| benefit of shield ing and if levels are those of

background, the filter may be discarded or re-used,

i

* Calculations are ex t r ap ola t ed to show a yearly average as
allowed pe r CFR 20.106 (a) .
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Model Program for Maintaining Occupational
Radiation Exposures at Medical Institutions ALARA

Ohio Valley Fbdical Center

(Licensee's Name)

3/3/87
(Date)

I. Management Commitment

a. We, the management of this (medical facility, hospital,
etc. ) are committed to the program described in this paper
for keeping exposures (individual and collective) as low
as reasonably achievable (ALARA). In accord with this
commitment, we bereby 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 radiation
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,

c. Modification to operating and maintenance procedures and
to equipment and facilities will be made where they will
reduce exposures unless the cost, in our judgement, is
considered to be unjustified. We will be able to demon-
strate, if necessary, that improvements have been sought,
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.

,

|

i

|

1 private practice physician licenses do not include a RSC.
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II. Radiation Safety Committee (RSC)2

a. 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.

2. 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.

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

b. Delegation of Authority

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

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

2. 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.

c. Review of ALARA Program

1. The RSC will encourage all users to review current
i

procedures and develop new procedures as appropriate
to implement the ALARA concept.'

t

( 2 The RSO on private practice physician licenses will assume the
! responsibilities of the RSC under Section II.

i 1084
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2. The RSC will perform a' quarterly review of occupation-
al' radiation exposure with particular attention to
instances where Investigational Levels in Table I
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 action is warranted when Investigational
Levels are exceeded (see paragraph VI).3

3. 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.

III. 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

i 1. The RSO will schedule briefings and educational
sessions to inform workers of ALARA program efforts.4

1

!.
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,

d

i

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 results are
considered sufficiently important to justify further investigation.

,
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c. 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 radioactive 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.

IV. 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

The worker will be instructed in the ALARA concept anda. its relationship to his working procedures and work con-
,

ditions,

b. The worker will know what recourses are available if hefeels that ALARA is not being promoted on the job.

10/84
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VI. Establishment of Investigational Levels in Order to Monitor
Individual Occupational External Radiation Exposures

This institution (or private practive) hereby establishes
Investigational Levels for occupational external radiation
exposure which, when exceeded, will initiate review or in-
vestigation by the Radiation Safety Committee and/or the
Radiation Safety Officer. The Investigational Levels that
we have adopted are listed in Table I below. These levels
apply to the exposure of individual workers.

TABLE 1

Investigational levels -
(mrems per calendar quarter)

LEVEL I LEVEL II
.

1. Whole body; head and trunk; 125 375
active blood-forming organs;
lens of eyes; or gonads

2. Hands and forearms; feet and 1875 5625

ankles

3. Skin of whole body * 750 2250

*Not normally applicable to nuclear medicine operations
except those using significant quantities of beta emitting
isotopes.

The Radiation Safety Officer will review and record on Form
NRC-5, Current Occupational External Radiation Exposures,
or an equivalent form (e.g. dosimeter processor's report),'

results of personnel monitoring, not less than once in any
calendar quarter, as is required by 10 CFR 20, $20.401.
The following actions will be taken at the Investigational
Levels as stated in Table 1:

Quarterly exposure of individuals to less than Investi-a.
gational Level I.

Except when deemed appropriate by the RSO, no further
action will be taken in those cases where an individual's
exposure is less than Table I values for the Investiga-
tional Level I.,

personnel exposures equal to or greater than Investiga-b, tional Level I, but less than Investigational Level II.
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The RSO will review the exposure of each individual
whose quarterly exposures equal or exceed Investigational
Level I. He will report the results of his reviews at
the first RSC meeting following the quarter when the
exposure was recorded. If the exposure. does not equal
or exceed Investigational Level II, no action related
specifically to the exposure is required unless deemed
appropriate by the Committee. The Committee 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 II.c.

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.

d. 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 II, a new,
higher Investigational Level II 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 II. In such cases, when the exposure
equals or exceeds the newly established Investigational
Level II, those actions listed in paragraph c above will|

be followed.

1
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