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- - " ' "COBALT-60 TELETHERAPY UNIT SURVEY REPORT

On March 14, 1985 a new Cobalt-60 source was installed in the
AECL Theratron 80 teletherapy unit located in Radiaiton Oncology.
As required by our NRC Materials License, Number 45-11367-01
(reference number 030-00522), condition 18, we are providing a
report of survey conducted subsequent to the installation of the
new Cobalt-60 source.

Institution: St. Mary's Hospital
5801 Bremo Road
Richmond, Virginia 23226

Persons conducting the survey and calibration:

Marcus A. Gilbert, M.Sc. Alfred M. Strash, Phd.

Radiation Safety Officer 11746 Heathmere Crescent
St. Mary's Hospital Richmond, Virginia 23235

Date of Source Installation: March 14, 1985

Date of Survey: March 14 & 15, 1985

Instruments used for survey and calibration:

Victoreen Model 471RF Ionization Survey Meter, Serial Number 202,
last calibrated on September 20, 1984 using two Nuclear Associates Inc.
Cesium-137 sources, models 67-802 and 67-804 measuring 16.33 and 8.23
miligrams radium equivalence, respectively, with NBS traceable
calibration accurate to within 1 5%. Each scale on the survey meter
was calibrated at approximately 1/3 and 2/3 of full scale.
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Cobalt-60 Teletherapy Unit Survey Report

Baldwin Farmer Electrometer, Type 2502/3, Serial Number 320, and
Baldwin Farmer G.6 cc chamber, Type 2505/3, Serial Number 1931,
last calibrated on January 16, 1984 by the National Bureau of
Standards.

Teletherapy Unit: AECL Theratron 80
Serial Number 146

Teletherapy Source: Neutron Products, Inc.
Model Number NPI-20-8000W
Serial Number T-754
7850 curies of cobalt-60 as of March 14, 1985

Source Output: Measured 137 RMM on March 14, 1985

Teletherapy Head Survey: (See Figure F-1)

Maximum radiation level 4.4 mR/hr
Average Radiation level 1.9 mR/hr

Beam Orientation Limits: The cobalt unit has a primary beam stopper
and electrical interlocks that prevent operation unless the head
swivel is less than 4 degrees. This prevents the unit from operating
unless the beem is intercepted by the beam stopper.

Angle Orientation: 0 degrees is vertical toward the floor, 90 degrees
is horizontal toward the-south wall, 180 degrees is vertical toward the
ceiling and 270 degrees is horizontal toward the north wall (See Figure 2 & 3).

Measurements of Radiation Levels: A 30 cm x 30 cm water phantom was
placed at an 80 cm source tophantom distance. The field size was the
maximum permitted by the collimators and the radiation levels in areas
surrounding the cobalt room were obtained by direct measurement. As a
result the measurements indicate the total leakage and scattered
radiation levels. As stated above the primary beam was always intercepted
by the beam stopper. Each radiation measurement was obtained with a beam
orientation that resulted in the maximum reading at that location.

MEASURED MAXIMUM RADIATION MAXIMUM RADIATION
MAXIMUM RADIATION LEVEL IN ANY LEVEL IN ANY SEVEN

LOCATION LEVEL (mR/hr) ONE HOUR (mR) CONSECUTIVE DAYS (mR)

J 0.05 0.01 0.4
K 0.05 0.01 0.4
L 0.05 0.01 0.4
M 0.05 0.01 0.4
N 0.05 0.01 0.4
v 0.05 0.01 0.4
P 0.05 0.01 0.4
Q(Atrium) 14 (330' Angulation) 1.78 71

R 0.05 0.01 0.4

-
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Cobilt-60 T:1sth;rtpy Unit Surv:y R: port

The measured dose rate at a distance of 80 centimeters was 200 - 225 rads
per minute, depending on the field size. Assuming a maximum of 4 patients
in any one hour and a maximum dose per patient of 400 rads, the maximum
machine "On" time in any one hour was estimated to be 7.6 minutes (0.13 hr.)
The Radiation Oncology Division operates 8 hours per day and 5 days each
week. The maximum radiation levels expected in any one hour and the
maximum radiation level expected in any 7 consecutive days are based on
these beam "On" times.

Figures 2 and 3 show the layout of the cobalt room and surrounding areas.
This room is underground and has nothing located below it or beyond the
north wall. The west wall is a barrier between the cobalt room and an
adjacent linear accelerator treatment room. Behind the south wall is
a control area and oncology staff work area. Beyond the east wall _is
a Cardiac Catherization Laboratory. The ceiling of the cobalt room is
covered with 3 feet of soil and a garden of shrubs and bushes designed
to keep people away from the roof of the cobalt room and the atrium.
A walkway is located above the ceiling level of the cobalt room and
runs along the north wall.

Teletherapy Treatment Room Door Interlock: With the primary beam on
the door to_the room was opened slightly. The primary beam was turned
off automatically by the door interlock when the door was ajar by
approximately 4 centimeters. Primary beam condition was determined
with anirebeam monitor as well as the area monitor in the room. The
beam could not be restarted until the door was closed and the on/of f
control was reset at the control panel.

Teletherapy "On-Off" Indicators: The teletherapy unit was put into the
" Beam On" condition with the room door closed. The presence of radiation
was indicated by a red warning light on the unit control and by a red
area monitor light on the wall above the control console. In addition,

when the roou door was quickly opened, it was observed that the meter
and warning light of the area monitor within the therapy room reflected
the presence of radiation. The test was repeated using the emergency
battery pack by disconnecting the 120 volt power to the area monitor.
The monitor functioned,as before, indicating the presence of radiation
when the teletherapy unit was in the " Beam On" condition.

Electrical Stops: The unit has a primary beam stopper and an electrical
interlock that prevents operation unless the head swivel is less than
4 degrees. During testing, the head swivel was set at 4.5 degrees
in the clockwise direction and an attempt was made to turn the unit

.on. The source would'not move to the "0N" position as indicated by
the warning light on the control panel and the area monitor light
outside the room. The head swivel was then set at 4.5 degrees in
the counter clockwise direction and the test repeated. Again, the

unit would not turn on. When the angle of swivel was reduced to less
than 4 degrees in _both the clockwise and counter clockwise directions,
the unit would function properly when turned on.

_ _ - - _ _ - - _ _ - _ _ _ _ _ - - .
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. Cobalt-60 Talethirapy Unit Survay Riport

Teletherapy Treatment Timing Device: The cobalt unit timer was compared:

against an electronic timer for a set time of 1.0 minute-and showed a

difference of-less than 0.2 seconds. At the end of the one minute
period the cobalt source promptly returned to "Off" position as indicated
by the warning light on the control' panel and the area monitor light
outside the room. The reset button was then pressed and an attempt.

was.made.to turn the unit "On" without resetting the timer. It was
not possible to keep the timer switch in the "On" position as it was

-' spring loaded and returned to the "Off" position as soon as it was
- released. When the timer was reset again, it was possible to operate
the unit normally and the source promptly moved into the '!On" position.

Source Removed: Source removed on March 14, 1985
Neutron Products, Inc.~

22301 Mt. Ephraim Rd.
P O Box 68
Dickerson,_MD 20842

L License'# MD-31-025-03

The em'rgency off control at the control panel 'Emergency Off Control: e
. terminated the teletherapy' exposure immediately. The beam could not
be restarted until the On-Off control was reset at the control panel.

Patient Communication System: The patient viewing' system (TV Camera
- and Monitor) and the audio communication system functioned properly.

- Radiation Sign: A " Caution - High Radiation Area" sign is posted on-
the entrance door.

Emergency Source Push Bar: .An emergency source push bar is located
at the control panel at all times.

Emergency Instructions: Emergency instructions are clearly posted.on
the wall directly above the control panel.

.I hope this teletherapy survey report provides all needed information.
Please feel free to contact Mr. Gilbert, Radiation Safety Officer, at
(804) 281-8251 if you have any_ questions or require additional information.

,

+
Sincerely yours,

m

7 kh
Christop er M. Carney,
Vice President of Opera ons_ s

1

- _ ,
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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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TELETHERAPY SOURCE TRANSFER
,

.

This is to certify that'a cobalt-60 source: j

Model Number: NPI-20-8000W
Serial Number: T-754
Containing 7850 curies as of 3/14/85

9

and which has been determined by helium pressure test and by
wipe test to be leak free, has been installed in a teletherapy
unit described as follows:

Manufacturer: AECL
Model Number: Theratron 80
Serial Number: 146

'

This source is hereby transferred from Neutron Products' Radioactive
Materials License MD-31-025-03 to St. Mary's Hospital's Radioactive
Materials License'#45-11367-01.

This will also certify that a cobalt-60 source described as follows:

Model Number: NPI-20-8000W
- Serial Number: T-419

~

Containing 4140 curies as of 3/14/85

has been determined by a wipe test to be leak free and has been
removed from the above teletherapy unit and transferred from
St. Mary's Hospital's Radioactive Materials License #45-11367-01
to Neutron Products' License MD-31-025-03.

We have witneshed the inspection and operation of the above tele-*

therapy unit after completion of the installation by Neutron
Products Inc. and have found the unit to be operating properly
and safely.

%~AA$d /{JLw
~

Neutron IFrodtrces , - Inc.

Date ~3 /V V3 Date S'/$Y
f .I

,

O
.

neutron PRODUCTS inc
-
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TELETHERAPY SOURCE CERTIFICATION

.

This certifies that the cobalt'-60 source:

'" "'Model Number NPI-20-8000W
Serial Number: T-754 .

Containing 7850 curies as of 3/14/85
i

was fabricated by Neutron Products, Inc. lit accordance with NPI
specification P-4 per Drawing Number A20005 and was leak pested <

by the helium pressure test and found to be leak free on S /?-W. ;

The source was wipe tested and the removable activity was <p $
and 0009 microcuries from the inner and outer encapsulat.:ons,
respectively.

Performed by and c 'tified a by:

'''1 ) k|(| % An)f t

JefffeyV.Corun Minag6r/) /
Ho{ Uell Operat' ns U

Reviewed and approved by:

M- -

Mar 9in M. TurkanTs
,

*

Vice President

Date 3//3 /BI
|

.
.

c

D.

NEUTRON PRODUCTS inc

L 1
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REPORT OF INSPECTION AND. SERVICING

("FIVE YEAR INSPECTION" REPORT)

.

This is to certify that the ~ Atomic Energy of r'an=A=. Ltd. (AECL)

teletherapy unit, Model Theratron 80 , Serial Number 146 .

located at St. Mary's Hospital, 5801 Bremo Avenue, Richmond,

Virginia, 23226- was inspected and serviced on

3 /u 8$ by atJ Aaa, ^ to assure
,

.

the proper function of the source exposure mechanism as authorized

by Maryland License MD-31-025-03.

Signed. ,d4t. s. Date J A.< 8$ -
-

/kJ04 i; Swu toJbNParts:

YM <7a N u O~ k5> b

2d# $.aan- Q.
'

.

- Nonstandard Service:

,.

,

,

C

0-
.

DOUTROn PRODUCTS inc
'

4

C

k. -



O_cility Addrass: R vision Date
* .- July 25, 1983

.
.

| St'. Miry's Hospit 1 -

INSPECTION CHECK LIST5801 Bremo Avenu3
Richmond, VA 23226 Unit: AECL Th-80 Serial Number: 146

_

Prior to Subsequent tog Transfer * Transfer **Operation

1. Determine Operating History XV

2. Head Movement X/ /

3. Electrical and Mechanical Source
Condition-Indicator Check X/ X/.

4. Manual Source / Shutter Return & V

5. Timer X/ V

6. Source Holder / Shutter Movement Check V X,7

7. Pneumatic Activating System X/ X'

8. Mercury Shutter System X d'd X

/
9. Stand and Stretcher X

10. Protective Source Housing, Beam-Off Leakage
(Confirm Measured by Medical Physicist) X/

11. Source-Surface Distance (SSD) X/

12. Beam Orientation X #' X
.

13. Congruence of Light and Radiation Fields X

14. Full Calibration . . .

#(Confirm Performed by Medical Physicist) X

15. Facility Door Interlock X[ X/

16. Teletherapy Units with Moving Source
Drawer X# F

.

17. Teletherapy Units with Moving Shutter Blocks X X

- 18. Teletherapy Units with Rotating Shutter X X

19. Indicator Light X/ V

20. Emergency Shutoffs XV /

21. Collimator V

Note * Circle all items not meeting attached criteria.

h ** Circle all items not meeting attached criteria after servicing. -

Signed: fku. Date: JN M.
v

NEUTRON 3RODUCTS inc
19881

l - -_-- --------_-------- ---- -- - - - _ - - - _ - _ _ _ _ - .
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