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United States Nuclear Regulatory Commission _, _

License Management Branch
611 Ryan Plaza Drive
Suite 1000
Arlington, Texas 76102

Gentlemen: Re: License No. 35-13157-02

Enclosed is a copy of our radiation survey and test following installation
of a 60 Cobalt A.E.C.L. source number S-3735 on April 12, 1985.

Five-year inspection was also carried out at that time.

Please contact us if we can be of further assistance.

Sincerely,

s

Doughs Jo nson (.
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This report'is submitted to fulfill conditions 18 and 19
o'f _ y o u r teletherapy license and pertains to the installation

..of a new source. This report follows the format specified in
Appendix F'of the " Guide for the Preparation of Applications

|for Licenses in Medical Teletherapy Programs" dated March,
1982.

1

Muskogee General Hospitala.

'300 Rockefellar Drive i

|Muskogee, Oklahoma 74401 '

License No. 35-13157-02
i

|b. _ Survey by Keith M. Jones, Ph.D.
4191 S. Zunis

iTulsa, Oklahoma 74105

c. Work performed--Installation of a new source

d. Date of installation--4/12/85
e. Date of survey--4/12/85

'f.- Radiation. Survey performed with a Victoreen Model 491
jsurvey meter. This mqcer was calibrated on 2/11/85 by '

placing it at-various distances from a 5 mg Ra-226 source
calibrated by the1 National Bureau of Standards. The accuracy
'of the calibration is not stated but a comparison of this

l

source with a-Cs-137 source also calibrated by the'NBS
indicates that ~its. activity is between 5 mg and 5.25 mg.

The source output was measured with a Capintec .6cc ion
chamber (model PR06-G) and a Keithley model 616 electrometer.
This dosimetry system was calibrated on 2/6/85 by K&S
Associates of-Memphis, Tenn.

g.- _ Teletherapy unit-AECL 780

h. Source--AECL model C-146

' i '. Activity-10434 Curies on 4/12/85 i

1

j. Output--313.1 rads / min at 80.5 cm in a tissue equivalent
phantom; 80-cm SSD;~20 x'20 cm field size; measured on
4/12/85.

k. See Teletherapy Head Survey form attached.
I

-

1.; a .o With'the' radiation beam centered on the beam
stopper there .?re ne limitations to the beam orientations.
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b. With the radiation beam not centered on the beam
stopper, the limits of beam orientation are shown on the
attached diagram.

m. Measurement of radiation levels in adjacent areas.
l.. Phantom-40 x 40 x 30 cm water filled plastic tank.

Two areas were surveyed with no phantom or beam stopper.
-

These areas correspond to whole body and half body techniques
'in which the patient is at a large distance from the machine
and the collimotors are opened wide. In this case the
patient does not intercept the entire radiation beam.

2. Distance between source and the csnter of the phantom
was 80 cm.

3. The_collimators were opened to a 35 x 35 cm field
size.

n. Attached

o. Area curvey results:

Hallway (point 1)
1. Beam directed toward the hallway with phantom and

beam stopper in place- .02 mR/hr.
2. Beam directed toward'the hallway but angled down

45 degrees so that the scatter from the phantom just cleared
the beam stopper- .02 mR/hr.

3. Beam directed toward the hallway with no phantom
beam stopper--1.0 mR/hr.or

Outside wall (point 2): The ground outside the
teletherapy room is approximately 7 feet below the level of
the teletherapy room. As one moves away from the outside of
the building the ground gradually slopes up until it is level
with the treatment room floor at a distance of approximately
40 feet.from the edge of the building. The maximum exposure
rate is obtained by directing the beam toward the outside
wall and sli htly downward so that the radiation exits the8-

, . wall at a point within reach of the surveyor.
a: 1. Beam angled toward the outside wall but 30 degrees
i .below the horizontal with the phantom and beam stopper in

place- .5 mR/hr. i4

.2.. Beam directed toward the outside wall but angled:

30: degrees above-the horizontal so that scatter from the
,
' phantomLjust clears the beam stopper--1.2 mR/hr.

3. Beam directed toward the outside wall but angled4

60 degrees below the horizontal with the phantom in place but
no beam stopper (This position represents one of the limits of
the orientation interlocks that prevent the source from being;

e activated unless directed at the beam stopper.)--2 mR/hr.

'*

Area under teletherapy room (point 3):
| 1. Beam directed down with phantom and beamstopper in !

9
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place- .02 mR/hr.
2. Beam directed down but angled 45 degrees from

vertical so that the scatter from the phantom just clears the
beam stopper- .03 mR/hr.

3. Beam directed downward with no phantom or-

beamstopper-2 mR/hr.

Roof (point 4):
1. Beam directed upward with the phantom and beam

stopper in place- .02 mR/hr.
2. Beam directed upward but angled 45 degrees from

the vertical so that the scatter from the phantom just clears
the beam stopper- .05 mR/hr.

Control area (point 5):
1. Beam directed downward with the phantom and beam

stopper in place- .2 mR/hr.

Stairs to basement (point 6):
1. Beam directed downward with the phantom and beam

stopper in place- .05 mR/hr.

On the average five er six patients are treated per hour
with a maximum of 15-20 minutes of irradiation time. Thus
the maximum exposure rate at any point will be 2 mR/hr
divided by 3 or .67 mR/hr. The techniques that give the
highest exposure rates are rarely used.

p. NA

q. NA

r. 1. The door interlock was checked by opening the door
while the source was in the "on" position. When the source
returned to the "off" position the door was closed and the
source could only be reactivated at the console.

2. When the source is activated a rod projects out the
front of the head, a light on the head is activated, a light
outside the treatment room door is activated and the
indepentent radiation monitor is activated and switches on a
second light outside the treatment room door. All these
indicators were observed to operate correctly.

3. A light on the treatment head indicates when the
electrical stops are activated. To test these, the heed was
rotated independent of the beam stopper until the interlock
light came on and then an attempt was made to activate the
source. The interlock system worked correctly.

4. During the full calibration of the teletherapy machine
the timer was tested numerous times. The accuracy was
compared with a digital back-up timer and found to be
correct. During the calibration procedure the source always

u _ _ _ _ _ _ _ _ _
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returned to the off position when the timer reached "zero"
and could be reactivated only when the timer was reset.

s. The old Cobalt-60 source was removed on 4/12/85 by
Atomic Energy of Canada, Limited
P.O. Box 6300
Ottawa, Canada K2A 3W3

License No. 54-00300-04

M M. [
Keith M. Jones, Ph.D.
Radiation Physicist
April 20, 1985
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Figure F-1
TELETHERAPY HEAD SURVEY

(Source in "OFF" position. Top View-Showing
Measurements taken one meter orientation
from source) of Views A through D
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1.b. Permissible beam orientations when the beam is not

centered on the beam stopper (view from the front of

the teletherapy machine. )
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