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RADIATION SAFETY COMMITTEE3
-

V. Luthra, M.D. Nuclear Medicine Physician, Chairman

R. D. Bartholomew, M.D. Pathology Physician

A. R. Bourque, M.D. Radiation Therapy Physician

D. J. Freeman, M.D. Cardiology Physician

J. H. Martens, M.D. Radiation Therapy Physician

Phil Aulwes Vice President of Operations

Catherine Dickinson, R.N. Medical Floor Nuising Representative

Judy Wincentsen Quality Control Technologist

Jim Harroun Hospital Safety Director

Bill Krambs Radiology Director

Dave Porter Radiation Safety Officer / Physicist
.

Pat Roberts Nuclear Medicine Section Head

Joyce Gorski Radiology Chief Technologist-
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All individual users listed in Item 4 have been previously authorized to perform
teletherapy treatment on License Number 48-12760-03.

D. Porter has been previously authorized to be a radiation safety officer on license
number 48-12760-03. .-

|

T

F

V'

*.4

l

Item 11 !

August 20, 1984 )

- - _ _ _ _ _ _ _ _ - _ _ - _ _ _ _ _



~\,

. . .
,

. , ,
.

' .

.

APPENDIX C.

INSTRUMENTATION.

.{ 1. Survey meters
,

' a. Manufacturer's name: Victoreen Instrument Co.* * ' -
,
,

.1 " 1 _ Manufacturer's model number: Mndot No. 6
: Number of instruments available:.

9. . >
f ,_ Minimum range: 0 ar/hr to 0.5 mr/hr..

'

Maximum range:- O ar/hr to 50 mr/hr,
,

| ,f$ b. Manufacturer's name: Eberline

; ;.', , ,* j Manufacturer's model number: R0-1
I

i Number of instruments available: 1. ..

| ; ,', .' ' Ranges: 5,50,500 mR/hr, 5, 50, 500 R/hr

| ' . . ; Minimum range: 0 mr/hr to 5 mr/hr
d+, Maximum range: o ar/hr to s00.000 er/hr

'

.

.-i

. . 't;. ' 2. Deam-on Monitor

' '| ' .
. Nucinar Annociaten,'inc..

Manufacturer's name:-..

* * D ;j Manufacturer's model number: Prima 1ert 10.

''
,' ; Number of instruments available: 1

6, Backup Battery Power Supply: Yes Noa
v ' '. '

. A,1 3. Oosimetry Systen
,6
'O a. Electrometer... . t.
w-

QN,i Manufacturer's name: victorcen tuntrument ca.

{:q. Manufacturer's model number: s7n
.

* ' b. Probes

&
Manufacturer's name: Victorsion i n n t r u mee n t Co.
Manufacturer's model number: - 62j
Number of probes: 1

'

Ranges: Innu
D''*

-

..

1 1
4. :0them(seek 54W484HttYpW$457 ''

*.

,, .

* ' ' -
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SURVEY METER CALLIB_ RATION PROCEDURE

Calibration of all survey meters will be performed as necessary, but at 1 cast
annually. Indications for re-calibration before the annual time limit will be:

a. For the Ceiger counter survey meters, a variation in the measured average
exposure rate from the check nourco located on the nide of the case of i 10%.
Check source counting in done beforo cach use.

b. For all survey motors, a single measurement of the exposure rate from the
Conium-137 standard nource will bo made on a semi-annual basis. The result-
ing measurement will be in the mid range of the most sensitive scale. A

deviation of i 10% from the calculated, expected value will be grounds
for ro-calibration.

c. For all survey motoro after repair.

The annual calibration and semi-annual check will bo performed using Cesium-137 scaled
nources.

,

The annual calibration of tho nurvey metern will be performed at two pointn on each
scale. The two points will be at one-third and two-thirds of full scale. Thu
survey inntrument may be considered properly calibrated when the instrument readings
are i 10% of the calculated, expected value for cach point check.

The calibration procedure begina by firnt calculating the source-dotector dintancen,
dg , required to yield tho desired expouuren, i.e., one-third and two-thirds full

neale for cach range for each instrument. The following formula is uned.

CAdi *
1:

factor for Centum-131,Whero a

Aa activity of Cc-137 ntand:trd mource corrected for
radioactive ilocay,

desired -4ponure, i.e., one-third and two-thirds1: =

full ocato for each rango of cach in,trument.

Itom 13
Au ru tt t 20, 10 %a e <.
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The ahicided sources are then placed in an unoccupied area of which there is minimal
scatter. A tape measure is laid out with a source at 0 cm. The Cesium is removed
from the nteel jacketed, lead-filled storage container with an extension rod. Each
instrument is then checked at the appropriate source-detector distances and adjusted
as necessary to assure an accuracy of i 10% for all readingu.

During the calibration procedures, the calibrator will be monitored by both a full body
badge and a TLD ring badge. Also, the calibration area will be placarded with "Cautiou-
Radioactive Materials-Radiation Area" at or below 2 mR/ hour inodose rate lino surroundin
the calibration area. This will aid in ensuring that no iudividual will receive exposur
in excean of the mximum permionible dose.

.

.

Itom 13
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Patient viewing is accomplished by two means. First, therapy technologists may observe
patients in a two foot diameter concave mirror by peering through the glass in the
treatment room door. Second, a television monitoring system is provided for continuous
observation of patlants.

An audio communication system is provided. Therapy technologists continuously monitor
all sounds from the treatment room.

!

;

!

|

|
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i The beam is limited to intersect the beam stopper, unless pointed to the north wall,
! or floor and the 90' are between the north wall and floor. Grade only is beyond the

,

j north wall and floor. ;
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. 'R[diation Ther:py Operating Procedures

1. Daily safety checks shall include function of door interlock, gantry unit "on"
light, console "on"/"off" lights, primalert, and emergency off buttons at the
console and treatment table. Malfunctions shall be immediately reported to the
Radiation Safety Officer. In the event of malfunction of the door interlock,
gantry unit on light, console on/off lights, or emergency off buttons, patient
treatment shall be suspended until proper function is assved. Patient treatments
may continue with malfunction of the primalert, however, the therapy technologist
entering the teletherapy room following an irradiation shall enter with an operable,
calibrated radiation survey meter and shall first determine the beam condition.

2. Teletherapy personnel shall wear film badge type monitoring devices. Film badges
shall remain in the therapy department office at the end of each day. Film badgea
shall monitor personal radiation exposure at work only and shall not be shared
with another person. Accidental mistreatment of film badges shall be reported
to the Radiation Safety Officer.

3. The teletherapy room shall be locked when unattended. The teletherapy unit |

operating key shall not remain at the consolo unattended.

4. The dosimetry system shall be calibrated by a Regional Calibration Laboratory
accredited by the American Association of Physicists in Mediclno. The dosimetry
system shall have been calibrated within the previous two years and after any
servicing that may have affected system calibration. Special caro shall be
excercised in preparing the dosimetry system for shipment to a calibration facility.

5. The annual full calibration of the teletherapy unit shall be performed by the |

Radiation Safety Offleer. Full calibration measurements shall also be performed j

when (1) spot check measurements Indicate that the output value differs by more
than 5% from the value obtained from the last full callbration corrected
mathematically for physical decay, (2) following replacement of the radiation
sourco, and (3) following any repair of the telotherapy unit that includes removal I

of the source or major repalr of the components associated with the source i

exposure assembly. Full calibration measurements shall include (1) determination !
of the exposure rate or dose rate to nn accuracy within +/- 3% for the rango )
of field sizes and for the range of distances used in radiation therapy, (2) the '

congruenco betwcon the radiation field and the field indicated by the light bonm
localizing device, (3) the uniformity of the radlation field and its dependenco
upon the orientation of the useful beam, (4) the timer necurney, and (5) the
accuracy of all distance measuring devices used for trenting patients. Full
calibration mensuromonts shall be mndo in accordance with the procedures
recommended by the Scientifle Committeo and Itadiation Dosimetry of the
Amerlenn Association of physicists in Medicino. The exposuro rate or dose rato
values shnll be corrected mathematiently for physical decay for intervnts not to
exceed one month.

6. Monthly spot check mensurements shall includo determination of timer accuracy,
the congruonco between the rndlation field and the field Indicated by the light
benm localizing dovico, the necurney of all distanco mensuring devicos used for
trenting pallonte, the exposuro rato, doso rato, or a quantity related in a known
mnnnor to theso rntes for one typlent not of operating conditions, and the
difference betwoon the mensuromont mndo with this spot chock nnd the nnticipated
output expressed as a porcentngo of the nnticipnted output. Spot checks shnll
be performed by the Hndlntion Mnfoty Offlecr.

Item 17
August 20, 1984
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7. The teletherapy source shall be tested for leakage at intervals not to exceed 6 {
months. Records of test results shall be kept in units of microcuries and maintained ;

for inspection by the Nuclear Regulatory Commission, in the absence of a leak
'

'

test certificate for a new source from a transferror, the source shall not be ,

used until tested for leakage. Test samples shall be taken from all accessible j
collimator surfaces. Test samples shall be taken with the source in the "off" ;

position. Test samples shall be measured using the well counter in the Nuclear |
Medicine Department, Wausau Hospital Center. Counts per microcurie shall be ;

determined with a calibrated microcurie source of Cobalt-60. Background levels ,

shall also be determined. if the test reveals the presence of 0.05 microcurie or :

more of removal contamination, the Radiation Safety Officer shall promptly take !

action to prevent spread of contamination and shall file a report within five dayu ;

of the test with the Region lit, Nuclear Regulatory Commission describing the '

test results and the corrective action taken.

8. Records of delly checks, monthly spot check measurements and annual full
calibrations shall be maintained for inspection by the Nuclear Regulatory ,

Commission. ]
!
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Leak testing shall be performed by the radiation safety officer at Wausau llospital
Center. The measuring instrument shall be an ADC Medical Model 300 well counter.
Calibration in counts per minute is obtained with a calibrated microcurie source of
Cobalt-60. liigh voltage, window and baseline adjustments on the well counter are made

microcurie source of Cobalt-60. Sensitivity of this instrument iswith the same
satisfactory because 0.05 microcuries yields counts per minute approximately 300 times
background.

Dry swab samples shall be obtained from the accessible surfaces of the primary collimator,
lower collimators, trimmers and crosshairs. Wet swab samples will then tie obtained for
those same surfaces. Swabs will be grouped in bags.

Each bag of swab samples shall be measured in the well counter for one minute. The
measured counts per minute shall be corrected for background and normalized to units
of microcuries.

If the leak test Indicates the presence of 0.05 microcuries or more of removable
contamination, the Radiation Safety Officer shall promptly take action to prevent spread
of contamination and shall file a report within five days of the test with the Nuclear
Regulatory Commission, Region 111 describing the test results and corrective action.

Item 19
Augu1t 20,1984
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Teletherapy Survey Report
(Following Source Change)

The survey was conducted by David B. Porter, IISO.

The survey was conducted because a new Cobalt-60 teletherapy source was installed.

The survey was conducted on Friday, July 27, and Monday, July 30, 1984.

The survey instrument was a Victorcen Model Thyac ill, last calibrated on December
7,1983 with Ceslum-137 brachytherapy sources with an exposure rate error of +/- 8
The calibration procedure is identified in item 13 of the renewal application.

The intensity of the primary beam of radiation was determined with a Victorcen Model
570 electrometer and Model 621-10011 lon chamber. The dosimetry system was last
calibrated in December 1982 at the Accredited Dosimetry Calibration Laboratory at M.
D. Anderson llospital, llouston, Texas.

Tbo teletherapy unit is an Atomic Energy of Canada Limited Theratron 80.

The teletherapy source is an Atomic Energy of Canada Limited Type C-146.

The activity of the source on July 27,1984 was 5743 Curles Cobalt-60.

The measured output of the primary beam of radiation in air at 80 cm for a field size of
10 x 10 cm is 153.1 IUminute.

The telothernpy head survey, Pigure F-1 1s attached.

The beam is limited to intersect the beam stopper, unicss pointed to the north wall,
or floor, and the 90' are between the north wall and floor. Grado only is beyond the
north wall and floor.

The radiation survey of adjacent areas was performed wtih a water phantom with water
volume 31 em long x 31 cm wido x 25 cm deep. The center of the water volumo was
placed at isoconter, and the maximum field size of 24.5 cm x 24.5 cm was used. Exposure
rate measurement positions are Indicated on the attached sketch of the teletherapy
room and adjacent nrens. Positions are Indicated from A to I. Twelve measurements are
mndo at cach position, l.c., for cach of twelvo beam orientations from O' to 330' in
30' increments. The measured exposure rates are Indicated on the attached tabic. As
is indicated, no exposure ratos exceed 2 mit/hotr, and hence, the maximum permissible
doso is not execeded beyond any of the radiation barriers.

Survey measurements were not mndo with the primary beam directed away from the
benm stopper beenuso only the floor and north wall are primary barriers and both of
those are below grado.

The telethernpy treatment room door interlock was evalunted. The Thyno !!! survey
meter Indientes that the rndlation beam turns off immediately upon opening of the door.
The door muit be closed and the "on-off" control at the consolo must be reset before
the rudlation beam may be turned on ngaln.

,
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Teletherapy Survey Report

Page 2
,

!

The Thyac 111 survey meter indicates that the red lights on the gantry, over the door
and on the console function only when the radiation beam is on.

,

The Thyac 111 survey meter indicates proper function of the sector interlocks. The sector f
interlock was tested with the beam stopper and with beam orientations from O' to 330' i

in 30' increments. The survey meter and teletherapy unit console confirm that the !

radiation beam will turn on only when aimed at the floor, north wall, and the 908 sector !

inbetween the floor and north wall.

The teletherapy treatment unit timer was found to be accurate when compared with a
.

'stopwatch. The verification timer was also found to be accurate when compared with
'

a stopwatch.

The Thyac 111 survey meter confirms that the source returns to the "off" position at ,

the end of a preset time, and the source will not return to the "on" position until after
the timer is reset.

The five-year inspection certificate is attached. The source disposal certificate for our
previous teletherapy source is also attached.

!

|
'

.

.

i !
| >

1

!

I

-

,

,

F

I -

!

!
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - _ _ _ _ _ _ - _ _ _ _ _ _ - _.



.

.
, ,

. .

Figure F-1
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TE!.ETHERAPY HEAD SURVEY
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COBALT TELETHERAPY ROOM LAYOUT

Below Grade

16" conc.

Floor Below Grade With
Dirt Fill Below
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RADIATION AREA SURVEY mR/ Hour
*

Beam Orientation
.

Position Area O' 30* 60' 90' 120* 150' 180' 210' 240' '270* 300* 330*M AXIM UM

.

A Linear .02 4.05 4.05 <.05 < .05 < .05 4.05 e.05 4.05 <. 05 <.05 6 05 .02
Aceelerator Room

B Control Area .02 4.05 4.05 e.05 /.05 4.05 4.05 4.05 405 4.05. 4.05 A05 .02

C Door .09 .2 .3 .4, .3 .15 .1 .05 .05 4.05 .05 .05 .4

D Window in Door .09 .4 .9 1.1 .9 .5 .2 .05 .05 .1 4 .05 .05 1.1

E Change Room .05 .1 .2 .15 .1 .2 .1 .15 .15 .15 .15 .15 .15

F Radium .06 .1 .15 .15 .15 .15 .1 .15 .05 .1 .05 .1 .15
Storage Room

G Mould Room .03 4.05 4.05 4.05 < .05 4.05 4.05 .05 4.05 < .05 < .05 4.05 .03

H Stairwell 4 .05 4.05 4.05 4.05 4 05 4.05 e.05 4.05 4.05 4.05 4.05 4.05 4 05

I Pathology .05 4 .05 4.05 4.05 4.05 ' 05 4.05 4.05 4.05 4.05 4 05 4 05 '.05.

Classroom

u
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Atomic Energy of Canada Limited
Commercial Products

er
i INSPECTION CERTIFICATE
9_
g AUTHORIZED INSPECTION AND SERVICING OF AECL TELETHERAPY UNIT

TO SERIAL NO. 1MODEL NO.

TELETHERAPY SOURCE SER!AL NO8b 9 CURIESbT7 DATEfu# AS- /My4

a CUSTOMER b<j A Li S A u W u,S/4 7 & L (<w 7Er

b Al$ CA U N I C c a x/ Opr

This teletherapy unit was inspected and serviced in accordance with Atomic Energy of Canada
Limited USNRC License No. 54-00300-04.

IbIWDate of Inspection

This is to certify that the unit was inspected and serviced in accordance with the conditions of the
License. Each teletherapy rnachine shall be fully inspected and serviced during source replacement
or at intervals not o exceed five years.

' "
By G WS '

" Authorized Source Handler (date)

n=~=nmum
I,
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Atomic Energy of Canada Limited

SOURCE DISPOSAL CERTIFICATE

TO WHOM IT MAY CONCERN:
O
S This is to certify that the following source has been removed from the unit described herein, and returned

{ to At0mic Energy of Canada Limited. Commercial Products. Ottawa Ontario, Canada for disposal:
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