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NUCLEAR MEDICINE SERVICES

Under I. Available conveniently, please deliete part C.

Nuclear Medicine procedures are not performed outside the

hospital.

¥

BROWN COUNTY GENERAL HOSPITAL
GFORGETOWN, OHIO



XENON SYSTEM

I. PULMONEX
A. Concerning the xenon, the door to the imaging room

is closed at all times during the study, as stated

in the Federal Register.

The door to the imaging room is closed during imaging
when needed or as suggested.
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NUCLEAR MEDICINE LABORATORY
BROWN COUNTY HOSPITAL
GEORGETOWN, OHIO

?ROCEDURES AND PRECAUTIONS FOR USE OF RADIOACTIVE GASES
Qualities to be used:
a. 10 patients/week at 10 mCi/patient

b. Possession limit of 500 mCi of Xe-133 as a gas

’Use and Storage Areas:

Xe-133 2ill be received as needed in unit dose vials (inside lead
cylinders) the day of use. The used and unusued vials will be picked
up daily by commercial supplier; there will be no storage of xenon-133.

Camera Room has a room air supply rate of 175 c¢fm and an air exhaust
rate of 320 cfm,

Exhaust airflow rate in camera room will be measured semi-angually to
determine that system performance meets specifications indi:gped

_Procedure for Routine Use:

a. The Xe-133 will be delivered to the patient with an appropriate
Xenon "Gun" into an enclosed and shielded system (Pulmonex) which
' contains a rebreathing apparatus, CO, and HZO absorbers and a Xenon
* trap. The patient will be connected"to the"system by means of a
* short section of flexible tubing and an anesthesia mask covering
both nose and mouth. The rebreathing system will be filled with 0

and connerted to the patient prior to injection the Xenon.
Emergency Procedures:

Remove patients and all personnel from area

Close door to room and cseal bottom of door

Notify Radiation Safety Officer

Allow erhaust system to operate for at least one hour

Open door and monitor close to the floor with Geiger-Mueller
Survey Meter at progressing into the room.

WS LN
« o =

Air Concentration of ZXenon-133 in Restricted Areas:

a. A = 10 patients/week x 10 mCi/patient = 100 mCi week
b. f = 20% leakage of xenon during storage, use and disposal

AxF 1l x 105 puCi/week x 0.20
1 x 107° uCi/ml 1 x IO-S'uC1/m1

€ V=

= 2.0 x 109 ml/week



5.

oo

Air Concentration of Xenon-133 in Restricted Areas: (continued)
Required ventilation rate is:

9
2.0 x 10" ml/week 6 comf
40 hrs/week ® 3.7 %20 al/hr 30 cin

Room exhaust rate in camera room is adequate.

> W leculation &f Concentration of Xenon in Air in Unrestricted Areas

Camera Room

A = 10 patients/week x .10 mCi/patient x 103 pCi/mCi x 52 weeks/year
= 1.04 x 106 uCi/year

« 320 £t7/min x 1.49 x 1010 BT
ft3/min
12 ,
= 4,77 x 107" ml/yr
end SN
v
2 1.04 x 106 uCi/yr

4.77 x 10*% n1/ye

’ uCi (Concentration of Xenon in Air in Unrestricted Areas

: = 2.1 x 10°
Hence, air concentrations averaged over a year in unrestricted areas will
not exceed 3 x 10"7 uCi/ml

Unit dose vials of Xenon-133 will be returned immediately after use to
commercial supplier. .

An air sampler will be used for monitoring Xenon-133 charcoal trap
efficlency. This sampler uses a 3 liter plastic specimen bottle and
one-way valves available from a disposable ventilation kit. The trap
exhaust is pumped through the sampler for a few minutes; then the sampler
is removed and checked with a GM survey meter (window open) placed against
surface of bottle. Calibration is accomplished by using a known amount of
Xenon-133 in the specimen bottle and the count rate observed with the
detector (window open) placed against the surface of the bottle. After
this calibration, the observed count rate observed provides a measure of
Xenon-133 concentration in the trap exhaust. Knowledge of the volume of
air pumped through the trap per ventilation study combined with the assay
of the Xenon-133 concentration allows trapping efficiency to be estimated.
This trapping efficiency is compared to a predetermined minimum acceptable
value of 95%. The routine quality control procedure is reduced to com-

paring the observed survey instrument reading to a decision point reading.
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RADIOACTIVE WASTE (SEWERAGE)
k ~ PERMISSIBLE DAILY DISPOSAL (mCi)

Assume: Average water flow of 500 liters per day per bed, 100 bed hospital,
6 daily flow of 100000 liters per day
PERMISSIBLE DAILY WATER PERMISSTBLE DAILY
RADIONUCLIDE CONCENTRATION yCi/ml _ DISPOSAL mCi
H 3 1 x 1007 (5) 0.5 x 10"
1x 10" (1) 0.5 x 10"
C 14 2 x 1272 () 1.0 x 10°
. . T pm ' 5 x 107, (S) 2.5 x 107"
M 7 x 10 " (1) 3.5 % 10
Cr 31. 5 x 1o:§ () 2.5 x 10;
3z 10" (I) 2.5 x 10
Co 57 _ 2 x 1075 (5) 1.0 x 10)
1 x 1072 (1) 0.5 x 10
¢o 60 1 x 1073 (5) 0.5 x 105
1 x 10 ° (1) 0.5 x 10
Fe 55 LA 2 x 10::2Z () . 1.& x m;
, 7 x 1072 (1) 3.5 x 10
Fe 59 2 x 1003 ($) 1.0 x 105
2 x 10 © (1) 1.0 x 10
Se 75 9 x 1073 (5) 4.5 x 105
8 x 107 (1) 4.0 x 10
' Mo 99 5 x 10:; () 2.5 x 105
: 1 x 1072 (1) 0.5 x 10
Te 99m 2 x 1075 (5) 1.0 x 103
8 x 107 (1) 4.0 x 10
IN 113n L4 x 1072 (5) 2.0 x 103
4 x 1072 (1) 2.0 x 10
I 125 4 x 1073 (8) 2
6 x 10 ~ (1) 3.0 x 10
' I 313 6 x 103 (5) - 3,
2 x 107 (1) 1.0 x 10
Cs 137 4 x 1073 (5) 2.0 x 10}
1x 107 (1) 0.5 x 10
Au 198 2 x 1073 (8) 1.0 x 105
1x 107 (D) 0.5 x 10
T1 201 9 x 1013 (5) 0.5 x 105
5 x 10 © (1) 2.5 x 10

*permissible daily disposal at institutional sewerage outfall (based on
10 CFR Part 20.303)

TOTAL ANNUAL DISPOSAL OF ALL ISOTOPES INTO SEWER MUST NOT EXCEED 1 CURIE PER YEAR

@™ 21101909
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18, WASTE DISITSAL PROCEDURES

Liguid UJul- R b g i

By cpmmercial waste disponal sorvice cae aloo e

_;x\ [n the sant! 1y sewer STStQN\in reeovdd oo wrth Peoliee
P (500 :

20.303 of 19 LR Paet ! e vy )

Other (specity):

.

\

~ 1
{é Returned to tie supplier for disposal for disposal (Pharmatopes, Inc.,

Cincinnati, Ohio)

g Held far decay umtal rvavdiiation Tl v cesannred il g

" 3.

The commercial wastedisposal scervice uned i

(Name)

low=level survev meter amd with a0V clvielding remased
reach backprommd levels. Al radiatren Jabeis are o el
or obliterated and the generators disposed ot as normal
trash. d

" ® ’ \\

Pisposed ol by comercial waste disposal service (see

also No. 4 helow)

Other (specilyvi:

Other Solid Vante is:

(Check as appropriate) .

Held for decay natil radiation Jevels (s meacured vith a
low=level coarvey meter and with 11 <haelding renoved)
reach backpround levela, All vadiatiocn labeils ape

vemovesd o obliterated and the woaste divposed of in aoral
trash.

Disposced of by commercial waste disposal serviee

Other (Specil o)

cntpe smmns sdhanmie gndn-ns < —

(¢ i.f.y_._-f_v(..'.l te)

NRC/Agreement State License Ko,

Tten 0.

December

13
11,

1979
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Cutie Pie jis ¢
battery replac

Cdlibrntion'iw
“the calibratio
10% of the eal
are chosen so
of the scale,

The calibratio
Instrument Cal
Nuclehr Associ

Calibration done by James (.

at the Univers

er ,‘wl”".'(‘f.‘

Meter (Cutie

alibrated annually

cment .,

accomplished by

0 source and nd;uatiny the meter readinpgs to within
culated €xXposure rates (ol those points, The point
that twe readings, which are Scparated by at least

are taken in each wvcale.

N Source used is
ibrator, Model 64~764

artes, Inc.

Kerciake

S
'

1"

)

taking readiugs at vario

an EON Corporation Gam
Serial
The calibrator
design and manufacture meet NRC

Ph

contains

requirements (ck, vnrlﬂfnrn)

.D

Calibrated 'rocedure

and calibrated following rtepair

ma
123,

00 mCi,

Survey

nunber marketoed

+» Radiological

ity.#f Cincinnati Medical Center.

or

by

and the

Physicist,
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G=M Survay Heter Gl tation frocedur.

G=M survey meter is calibrated annually and tollewing
repair or: battery replacenent.,

Calibration is accomplis€hed by taking readings 1t various
points from the calibration sauree and adjusting the seter
tcadings to within + 107 of the calculated caponure rates
for those points, The points are chesen so that twe
readings, which are separated by at least 504 of the scale,

, are” taken in cach scale.

The calibration source used is a 1 mg ZZGRJ necvdle
manufactured by the Radium Chemical Company, ITune. Fai-
tration is 0.5 mm Pt equivalent and the calinvration of the
source activity is traceable to KBS standards.

Calibration is done by James €. Kereiakes, Ph.L., Radio-
logical Physicist, at the University of Cincinnati Medical

Center. A X - . \

2



9. INSTRUMENTAT 10N

—————

) B8 Survey Meters

2,

a. }hnufarturer's name: Victoruon Instrumvnt Division
‘“«“ﬁ~p___.u,_____ﬂf___..‘,
Manufacturer' model number: 49

Ranges: 0-1, 0-10, 0-100 mR/hr_and 1 R/hr

b, }hnufacturer's name: o N ¥,
Manufacturer's model number .

= L S —

Ranges:
'“*‘_—“‘"“‘““““T“““‘_““"“"‘_‘_““—_““““““‘—

c. Manufacturcr's name:
PMnufacturer’s model number:

. ___,__________‘_________h_“ﬁ__W_.
Ranges._‘ —

Dose calibn;tor

A . oy ! ’ . o 4 Danyv
.hnu{anturtr's name: .Lqﬂ:ntec Company .
Manufacturer's model number; CRC- ’

Diagnostic Instruments

Manufncturer's

Type of Instrument Name Model No.
.Jﬂlm________._____ S e —— N0 .

Gamma Camera Picker Corporation bl

______..___~_~_,_*_______________~_~_*~______*_w______________‘_____M_
Other (monitor)
Ihnufacturor's name:

Mnnufncturer's model_nnmber{
Ranges :

Item No, 9
December 11, 1979
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PATIENT DOSING

The patient receives the recommended doseage allowable.
Doseage is given if in the +/- 10% level as suggested.



RADIATION SAFETY COMMITTEE

The Committee shall meet at least quarterly with all records
of the meetings kept by the chairman.

The committee of Nuclear Medicine Technologist and the
Radiologist shall meet with the Hospital Safety Committee
monthly.

The Hospital Committee does consists of two registered
nuvses, which has been brought to my attention is now

a requirement for the Radiation Safety Committee.



Y1. DDEQUATE  SPACE PROVIDED

A One oorthin Foom for NucleAr Medicine Services

NUOLEAR MEBICIVE seRulees Are provided Four dAys

per week

) NucLeAR MebiciUe TGCHNOLOGIST is 0N cnll Amd

AVAIbble when Needed.

TRown CouwTy GERERAL Hvraw
(QEQRBETOWL), OHID




