Phone 515 2173121

July 10, 1985

U. S. Nuclear Regulatory Commission
Radioisotopes Licensing Section
Region III

Roosevelt Road

Glen Ellyn, I1linois 60137

Re:

Gentlemen:

3 cy Hospital

Sixth & University

o _Des Noines, lowa 50311

134"

G3AI333

60:0W €2 1r g8,

Amendment to our NRC Radioactive Materials License #14-01137-01

We request an amendment to our NRC Radiocactive Materials License #14-01137-01

for the following:
Add:

Delete:

Alternate Nuclear Medicine Area.

Additional Nuclear Medicine Imaging room as per attached sketch.

We confirm a "close-out

radiation survey" will be performed before that area is released for

unrestricted use.
hospital for NRC inspection.

measured with a well counter.

Records of this survey will be maintained at our
Action levels will be
measured with a low level G.M. Survey meter anc 200 DPM/100cm

0.05 mr/hr as
, as

The NRC "Guide ior Decontamination of
Facilities" dated July, 1982 will be followed.

Enclosed is the revised Xenon application to incorporate the new
Nuclear Medicine imaging room with the Nuclear Medicine Department.

We trust the information contained herein is sufficient to grant our request

for this amendment.

Sincerely, 5
-¢4“3¢§Z~;¢<Zi§ffiia. v.p.

Sister Patricia Clare Sullivan, RSM
President

We look forward to receipt of that document.
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Mercy Hospital Medical Center
Sixth and University Avenues
Des Moines, lowa 50314

Supporting Documentation for Use of Xe-133

Date: July 3, 1985

In support of our request to use Xe-133 for lung ventilation procedures, we
submit the following information as outlined in Appendix M, "Procedures and
Precautions for Use of Radiocactive Gases", of Regulatory Guide 10.8.

1. Quantities to be used:

a. (1) We anticipate the maximum annual number of Xe-133 patient
studies to be 250 for an average weekly total of 5 patients.

(2) At 20 mCi/patient, our average weekly utilization of Xe-133
would be 100 mCi.

b. We request a possession limit of 600 mCi te provide for Xe-133
decaying in storage and for shipments whose calibration dates are
several days after receipt.

2. Use and Storage Areas

a. Attached is a facility sketch showing the areas in which we plan
to use and store the Xe-133. Vent locations and planned air flow
rates are shown on the sketch. Xe-133 shipments will be stored
in the lead shielded hot lab area.

b. Air flow rates of the vents will be as follows:

(1) Fraction of air recirculated into other areas of the
facility = 0%.

(2) Exhaust: At least 3150 cfm. This exhaust is direct to the
outside and is at least 20 feet distant from the nearest
hospital intake duct. No blocking objects will be placed in
front of the exhaust vents.

c. We confirm that total supply vent air in this location will be
kept at least 10% below the total exhaust vent rates to ensure a
negative pressure effect.

> Procedures for routine use:

a. The Medi+Physics dispensing system or other NRC licensed system
will be used to inject precalibrated single dose Xe-133 into the
Xe-133 delivery unit.




b. We plan to use a Victoreen Xenogard air trap monitor Model 36-751
gas trap system or similar NRC approved Xe-133 system for these
procedures. (Descriptions attached.)

c. Entrance doors to the nuclear medicine area will be closed during
any use of Xe-133 gas. Since camera room and hot lab are in the
same room, there are no separate ventilation specifications or
calculations for the hot lab.

Emergency Procedures

In the event of an accidental release of Xe-133 into the room, we will
temporarily evacuate the room(s) and reclose the entrance door for a period
of 19.264 minutes (five room air exchanges). With a total exhaust rate of
at least 3150 cfm and a total room volume of approximately 12136.5 cubic
feet, we estimate one room air turnover to be a maximum of 3.852 minutes.

We confirm that a Tow level survey meter will be used to survey the
affected area to confirm normal background readings prior to permitting
reoccupation of the room.

Xe-133 Concentrations in Restricted Areas:

20.103 of 10 CFR 20 requires that Xe-133 concentrations, averaged
over a 40 hour week for a calendar quarter do not exceed 1 x E-5 uCi.

a. The estimated weekly utilization (A) of Xe-133 in our facilities
will be 100 mCi (see Item 1,a,(2) of this application).

b. The estimated fraction of Xe-133 lost (f) during these procedures
and during storage is 0.20 (or 20%).

c. The minimum amount of air flow (V) necessary per week to dilute
the Xe-133 to less than 1 x E-5 uCi/ml is calculated as follows:

AIY x 1 g 1 x E-5 uCi/ml

or VD> Ax f
1 x E-5 uCi/ml

V> 100 mCi x 1000 uCi/mCi x .20
1 x E=5 uCi/ml

V> 20 x E4 uCi
T x E-5 uCi/ml

V) 20 x E9 ml/week

Since 1 cfm = 6.797 x E7 m1/40 hr week, this translates to a



required air flow rate of 29.424 cfm.

V> 20 x E9 ml/week
6.797 x E7 m1/30 hr week/cfm

|
V> 29.424 cfm i
We confirm that the ventilation rate will be well over 29.424 cfm {
to maintain air concentrations of Xe-133 as low as reasonably 1
achievable. These rates will be checked semi-annually to verify
compliance with NRC limits. |
6. Xe-133 Concentrations in Unrestricted Areas: l

a. We will use a charroal gas trap as our primary means of disposing
of Xe-133. Since Xe-133 gas traps are not 100% efficient for
trapping Xe-133, we use the following method to ensure that
Xe-133 concentrations will not exceed the 10CFR 20.106 limit of 3
x E-7 uCi/ml, averaged over 1 year,

(1) As calculated in item 5,c., of this application, the
estimated fraction of Xe-133 lost during use and storage is
20 x E4 uCi/week.

(2) This can be expressed in uCi/year as follows:

20 x E4 uCi/week x 52 weeks/year = 1040000 uCi/year
(3) 10CFR 20.106 requires that C = A/V ¢ 3 x E-7 uCi/m]

The required ventilation rate (V) to maintain concentrations
below this level is therefore:

V) A
oy 3 x E-7 uCi/ml

V > 1040000 uCi/year
3 x E-7 uCQ7m|
V 2 3.466E+12

(4) This rate can then be translated to cfm as follows:

V > 3.466E+12 m]/year
1.484 x EI0 m1/year/cfm

V > 233.602 cfm

We confirm the ventilation rate will be greater than 233.602 cfm
to maintain Xe-133 levels in unrestricted areas as low as







|| X3
14 )
§ S-S —

< be ot 1

m&ﬁ,@w@i& ‘
3|

zm i

dﬁ

E TR £V AT L iV

s

y [

4

”
wora Sevwrge




NUCLEAR.
HEDPICAWF
ADPDITION

r e

W e

A

W/.vff

Gm‘f Areo. ”Fﬁd
—w for MNucleac fledlene




Noclmu ME DAC i1y

MEAY
ll'./a‘\uy
\v.':"’" r '

W NS s

oA TN
Py \
AN AV
N Ly
- P
/\

vB2 MONE

7, 10

1 -

AV
A-LZVel
’-J :[.:./L(: /';:;-JI

Avpiion) IS Aw V._
AHls DEEA L ’
] )
~—
g
>u< NOVELS LOKER fooy
- /
\ / *
. /
C /
a!;_/:;:v / -—m.ﬁ ﬂ
LR 252 |
MEFLINE /1% |
3EA7 0% L
. EMP. HEALTH
7 PP 1 y 1 n
. / \ .
) / \ .
:14 / \ 2 o J
/ b | By AT
SECURT] / \ '
o ”
=

|

Cen
Loo

p—

I

. CREYT UNIY




2 Vil ;"\'7'/;-
. p '-i':\t;/t ﬁJ’/" //
- g A AN 7y
L o MeziCaL CE! i
f - VEZ MONS, 1Oah
,‘", _Sroance. E FAYD DAGKDYS ‘
AMALKE 1 l o'
F R, _ F
.
¢ 1 D N c ;-
' LRLAY ) ———y -
“ H YRR Miceo M Y AT AN
.2 S| 6/' lj‘x I/ C A
¢ o o " v\J W P - ARI——
hews p e { PN fio +D
;Okkiks ’!T i;
: raathasba . I TN M@‘%‘Qﬁ U
4 | U™~ e % BRI E
N e ] e TS Area
L LOCKERS n It P S - ---- 3
= J u -~ ™~ L 5 7!
v SYRALE K e ™ % / :
- /o .
|
\ // |
\ ’ |
\ i
\ / |
, v |
] / \\ '
/ FAV B 4l
/ \('—T\}LXMQVC.? Fl>
/ l‘?”ll“'




