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INFORMATION REQUIRED FOR ITEMS 7 THROUGH 23

For Items 7 through 23, check the appropriate box(es) and submit
sach item on a separate sheet,
you indicate that an appendix to the mecical licensing guide will be
number and date of the referenced guide: Reguistory Guide 10.8
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the revision
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PRIVACY ACT STATEMENT

uant 1o 5 US.C. 552a(e)(3), enacted into law by section 3 ot the Privacy Act of 1974 (Public Law 93-579) the following

ement is furnished to individuals who supply information to the Nuclear Regulatory Commission on Form NRC-313M
formation 15 maintained in a system of records designated as NRC-3 and described at 40 “ederal Register 45334
tober 1. 1975)

AUTHORITY Sect'ons 81 and 161(b mic Energ 954, as amended (42 US.C 2111 and 2201(b))

PRINCIPAL PURPOSE(S) The information is evaluated by the NRC staff pursuant to the criteria set forth in 10 CFR
Parts 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 amendmeint thereof

ROUTINE USES The information may be used (a) to provide records to State health departments for their information

and use, and (b) to provide information to Federal, State, and local health officials and other persons in the event of inc
; d

5

-~

dent or exposure for their information invest gation, and protection of the pub health and safety he information
may also be disclosed to aporopriate Federal, State, and local agencies in the event that the information indicates a
violation or potential violation of law and n the course of an administrative or juc al proceeding n addition, this in
formation may be transferred to an appropriate Federal, State, or iocal 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 NW
Washington, D.C

WHETHER DISCLOSURE 1S MANDATORY OR VOLUNTARY ANDEFFECT ON INDIVIDUAL OF NOT PROVIDING
INFORMATION Disclosure of the requested informatic s voluntar f the requested informat s not furnished

however, the application for radioactive material license, or amendment t! 0T, W not be processed
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July 18, 1984

Control # 76350
Please refer to our application dated February 15, 1984
for following Items.
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Item 10
Item 11
Item 12
Item 13
Item 14
Item 15
Item 16
Item 17
Item 18
Item 19
Item 20
Item 21

Control No. T1196



Item 9

APPENDIX C

INSTRUMENTATION

Cabrini Hospital

Survey meters

a Manufacturer's name:

Victoreen

Manufacturer's model number: 740B

Number of instruments available : _1

1 25
Minimum range: mR/hr to mR/hr
, 100 2500
Maximum range mR/hr to mR/hr
b.  Manufacturer's name : Victoreen
Manufacturer's model number: __OA
1

Number of instruments available :

Minimumrange: .01 __ wmR/Mhrto_____,5  mR/hr

1

Maximuin range

Dose calibrator

Manufacturer’s name Squibb Inc.

mR/hr to

50
mR/hr

Manufacturer’s model number: CRC=-16

Number of instruments available .

Instr iments used for diagnostic procedures

Type of Instrument

Radioisotope dual Probe
and well counter

Gamma Camera

Gamma camera
Pulmonex

Manufacturer’s
Name

Picker

Searle/Nuclear Chicago

Atomic Pruducts

Other (e g, liquid scintillation counter, area monitor. velometer)
Atomic Product Primalert- 50 Continuous Geiger monitor

10.8-21 .
Control No

Model No.

2852

LFOV
130-500

7196

-3



Item ll: page 1

Cabrini Nuclear Medicine Area -

e e e e e e e e e e et e e .t e e e

Street
Gamma Storage
Camera — [
Stairway
=l o
— et S
Storage
.__d// SN
(531 I
Hot e Corridor to X-ray Dept.
Street b
5 ek W ' :
4 T - 1—: -
i Toith
Scanner- Egg
Counting Office
Room
l
-
— — —1 —
Roof 2nd
lst floor
floor level
Hot Lab
a. Dose calibrator Scale: 1" = 8'

b. "L" shield
c¢. lead bricks, storage

d. lead bricks, storage g = oearion of
Exmdus’

e. sink




COLUMBUS-CUNEO-CABRINI MEDICAL CENTER

Cabrini Hospital Item 17; Page 5

Weekly Survey Check

Date: Performer:
e
Well Setting: HV = 5.09 Well Constancy Check: Source 137cs
LL = 0.50 :
UL = 0.5 Readings:
Window - OUT (Ct/min) s
Operational Check Cources: mR/hr Bkagd: : ct/min
mR/hr MDA: ct/min
Total: ct/min
G. M. Survey Wipe Tests - ct/min
No. Lozation mR/hr No. | Location Reading Bkgd Net
1 Pt waiting area 3-A | Floor
2 | vultrasound room 5-A | shld Disp Area
3 | west Camera Room 6-A | Counter
4 Floor 7-A | "L" Block
5 | Shielded Disp Area S-A | Sink
6 | Counter 9-A | Floor
7 "L" Block 10-A | Floor
8 »
Sink 5
9 Floor <:::) g
10 | East Camera Room 8 6 []b
! 10
| s 2B
r 1 !
i = 8 .
|
ey
T

ACTION: L




Cabrini Hospital Ttem 21: Page 1

XENON-133 PROGRAM

a. Quantities to be used:

1. Maximum number of patients=20 patients per week at an average
activity of 10mCi per patient.

2. Desi~ed possession limits= 200 mCi

b. Use and Storage Areas:

1. All Xencn-133 gas is courrier carried and delivered to us in
prepackaged dose vials from a supplier. These calibrated vials
are shielded in lead tubes (8 HVL's) and stored in our
radiopharmacy until needed. The Xenon-133 will be used in our
east camera room which has two gamma cameras which can be used
for the study. (see diagrams-item 21:)

2. All vents were measured using an Alnor Anemometer (serial no.
ECI-26). Three measurements were taken and averaged over the
face of the vent. All rooms in the Nuclear Medicine Department
have a 0% recirculation rate and this air is exhausted directly
to the roof which is exhausted far from windows and intake vents.
The east camera room has a measured air exhaust rate of 600
(ft3/min) cfm and the radiopharmacy has 315 cfm. Our system
will maintain Xenon-133 concentrations well below maximum
permissible levels.

3. Air flow rates will be monitored and quantitatively checked
on an annual schedule. If unusual Xenon=133 packaround are
detected during routine surveys, then the cause will be determined.

Conh’o‘ No. T719 6



Item 21: page 2

¢. Procedures for Routine Use:

1) Xenon-133 is purchased in the prepackaged shielded vials which

2)

3)

are loaded into a New England Nuclear NRP-186 Calidose dispenser.
The radioactive gas is injected into an Atomic Products
Corporation (see enclosed information Itam 21: pages 7-11)
Pulmonex Xenon System (Model no. 130-500) with a charcoal

filter used for trapping most of the Xenon-133 gas. The filter
exhaust is being monitored semi-annually to determine at what
time the filter should be replaced. The semi-annual check

of the system will also evaluate if any leaks are occuring
within the system itself.

Monitoring of the charcoal filter is being measured by comparing
a known activity and volume of Xenon-133 to that collected

from the filter exhaust and other places as needed. The
collection bag-valve system collects air samples which are t.en
evaluated by placing the collection system on the uncollimated
face of our mobile gamma camera. Backround levels are subtracted
to determine the net activity per millimeter of air. When

the Charcoal filter apgroaches the maximum permissible exhaust
concentration (1 x 10-2 mCi/ml), it will then be replaced.

Spent filters will be sealed and stored for decay and all filters
are sufficiently lead shielded for normal handling.

Xenon-133 Dispensing System:

Pulmonex Xenon Delivery System-Atomic Products Corporation;
Model no. 130-500.

In addition to the surveys listed in (c.l) above, most
removable joints have clamps attached to prevent leakage.

Every reasonable attempt will be made throuch observation and
instruction to the patient to ensure that the gas delivery mask
is making an airtight seal before commencing with the Xenon-133
procedure.

d« Emergency Procedures:

See item 21: page 12 for emergency procedures of an accidental
release of Xenon-133.



e)

f)

a)

b)

c)

1

2)

‘Appendix , Item 21; Page 3

Air concentration of Xenon-133 in restricted area:
Maximum amount of activity to be used per week

A= (1 mCi/pt) (10 pt/wk) (10%uci/mci) = 1x10° uCi/wk
Assume the loss factor during use and storage is

£=20%

\
Minimum required exhaust rate (v) in the area to maintain the
Xe-l3g concentration below maximum permissible eoncentration

1x107° uCi/ml is
Axf 1x10% x .2
VEeeoeee . cocene =g--mmmm- = 2 x 10 ml/wk
MPC ix 10

Conversion factor 1 cfm = 40 hr/wk x 1.7 x 106 ml/hr-cfm
i N 107 ml/wk

2x 10 |
Therefore V =-ecececcecacaaa = 29.4 cfm

40 x 1.7 x 10°

The room is purged at a measured rate of 600 cfm in east camera
room and total air flow exhaust rate is 1715 cfm which is
well above the required value.

Air concentration of Xe-133 in unrestricted area:

As mentioned above, the only Xe-133 gas expelled to the unrestricted
area is the residue gas of xenon filter through the exhaust vent int
the atmosphere. this amount is expected to be minimum.

Assume the maximum factor (f) for Xe-133 released during the
procedure and storage is
A= 20%

2 x 104 uCi/wk x 52 wk/yr

Amount released during a year (A)

1.04 x 10°% uci/yr

6
1.04 x 10 uCi/yr
Required minimum ventillation rate (V) = ecccccccccccccccaa

3 x 10”7 uci/ml

|

\

\

|

MPC in unrestricted area = 3 x 10~/ uCi/ml
3.46 x 1012 ml/yr 1

Conversion factor 1 cfm T21'484 X 1010 ml/yr

3.46 % 10 ml/yr
Therefore V = cccccmmcccccccaaaaa = 233 cfm

1.484 x 10 ml/yr=cfm



. . Item 21 : Page 4

The total flow rate of exhaust system of the department is 1715 cfm
which is way above the required flow rate of 233 cfm to maintain
MPC of 3 x 10~7 uci/ml.

Vv = 1715 cfm x 1.484 x 1010 m1/yr = 2.545 x 1013 ml/yr
1.04 x 1C6 uCi/Yr

S —gpeeseace = 4,08 x 1078 yci/ml
2.545 x 10 ml/yr

4.08 x 10'8 uci/ml is well below the concentration limit of 3 x 10-7 uCi/ml

Control No. T7196¢



Item 21: Page 5

Calculation of Emergency Procedure for Xenon - 133
)

Approximate room size = 15' x 15' x 9' = 2025 ft3
1ft = 2.832 x 104 m1
Total ml in the room = 2.832 x 104 x 2025 = §.7 » 107 ml

If one vial accidently reputure or breaks, this would release
about 10 mCi

10 mci x 103 uCi/mCi
Air concentration (Xe=133) Seececcccccccccccncaaaa

5.7 x 107 ml

=1.75 x 1074 uci/m1

Room purge rate ot 600 cfm:
2025 £t
For one room air turnover =--eececcc-ea = 3.4 min
600 BT iy T

Using the assumption that 1 complete room purge removes % of the activity
this would mean that after 4 complete room purges, one would expect
1/16 of the initial concentration to be present. After this period of
time, the concentration should be well below 1 x 10-3 uci/ml level.

Evacuation time: 4 x 3.4 min = 13.6 min

the background count will also be performed using the detection equipment
in the room.
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I : : - SUBJECT/DEPARTMENT : | copy:
l l'!;'{? NOCLEAR MEDICINE
' : DATE ISSUED: | RT/I:i.N CA-E:| PG OF

COLLWEILS - ZUNEQ - CABRINI

WMEZICAL CENTER APPROVED 3Y:AB. Fothiawzlz, Medical Phaysicist
; TITLE: EMERGENCY PROCEDURES FOR AN| NO:
l
DETAIL PROCEDURES ACCIDENTAL RELEASE OF XENON-133
RESPONSIBILITY ACTION

If an accidental release of Xenon-133 occurs in East Camera Roam, then the
following steps should be taken:

l) Clear camma camera room of all patients and persormel

2) Close all entrances, sealing off area.

3" Call the radiztion Safety Office (ext.€517 - 7350)

4) The room should be safe to enter, camplying with Sectien 20.103, 10CFR.
Part 20 (1x10™° uCi/ml) after twenty minutes if only cne 10 mCi vial
ruptures. If more than 10 nCi are released, comtact the Radiation Safety
Office. A background level set on a Xenon—-133 detection technigue can be
performed to qualitatively evaluate Xenon-133 cancentrations.

5) 1If a release of Xenon-133 occurs in any other area, close off access and
doors to that area and contact the Radiation Safety Office.

Contro! ! “T7 1068




