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RADIATION SAFETY COMMITTEE

V. Luthra, M.D.

R. D. Bartholomew, M.D,
A. R. Bourque, M.D,

D. J. Freeman, M.D.

J. H. Martens, M.D.

Phil Aulwes

Catherine Dickinson, R.N,
Judy Wineentsen

Jim Harroun

Bill Krambs

Dave Porter

Pat Roberts

Joyee Gorski

updated: 7/84

Nuclear Medicine Physician, Chairman
Pathology Physician

Radiation Therapy Physician
Cardiology Physician

Radiation Therapy Physician

Vice President of Operations
Medical Floor Nuising Representative
Quality Control Technologist

Hospital Safety Director

Radiology Director

Radiation Safety Officer/Physicist
Nuclear Medicine Section Head
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.

Item 11
August 20, 1984



APPENOIX €
INSTRUMENTATTON

Survey meters

a. Manufacturer's name: Victoreen Instrument Co.
Manufacturer's mode! number: Madel Na. 6
Number of instruments available:

Maximum range: Q ar/hr to __50 ar/he

b.  Manufacturer's name: Eberline
Manufacturer's mode! number: RO-1

. | Number of instruments available: |
e} Ranges: 5,50,500 mR/hr, 5, 50, 500 R/hr
\ Minimum range: 0 or/hr to . R wr/hr
"o Maximum range: L ar/hr to 300,000 wor/hr

2. Beam-on Monitor

. Manufacturer's name: Nuclear Assoclates, luc.
riad Manufacturer's mode! number: _Primalert 10
Number of instruments available: A

,‘. Backup Battery Power Supply: Yes _ us NO
3. Dosimetry System
Vil A Electrometer

Menufacturer's name: _yictoresn Josbiunent. Co.
Manufacturer's mode! number: 324

b. Probes
Manufacturer's name: |“g;“n Lostrument Co,

Manufacturer's mode! number Al
Nusber of probes: .
Panges: LOGK. .

A Other (use aa LIonal Dugs ) y

Item 12
August 20, 1984
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SURVEY METER CALLIBRATION PROCEDURE

Calibration of all survey meters will be performed as necessary, but at least
annually, Indicatlions for re-calibration before the annual time llmit will be:

a. For the Gelger counter survey meters, & varlation In the measured average
exposure rate from the check source located on the side of the case of + 107,
Check source counting is done before each use.

b. For all survey meters, a single mcasurement of the exposure rate from the
Cesium=137 standard source will be made on & semi-annual basis., The result-
ing measurement will be in the mid range of the most sensitive scale. A
deviation of + 102 from the calculated, expected value will be grounds
for re~calibration.

€. For all survey meters after repalr,

The annual calibration and semi-annual check will be performed using Ceslum~137 sealed
sources,

The annual calibration of the survey meters will be performed at two points on each
scale, The two points will be st one<third and two-thirds of full scale. The
survey instrument may be considered properly calibrated when the instrument readings
are + 108 of the caleulated, expected value for each point check,

The calibration procedure begins by firat calculating the source-detector dintances,

dy « required to yleld the desired exposures, f.e., one~third and two-thirds full
wcale for each range for each instrument. The following formula s used.

4 -\/q'

Uhoro" = factor for Cestum=1137,

A~ metivity of Ce=137 standard source corrected for
radioactive deocay,

E » denlred sposure, L.e,, one-third and two-thirds
full scale for each range of each Instrument,

ITtem 11
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The shielded sources are then placed in an unoccupled area of which there is minimal
scatter, A tape measure is laid out with & source at O em, The Cesium is removed
from the steel jacketed, lead-filled storage contaiper with an extension rod. Each
instrument Is then checked at the appropriate source-detector distances and adjusted
as necessary to assure an accuracy of # 10X for all veadings.

During the calibration procedures, the calibrator will be monitored by both a full body
badge and a TLD ring badge. Also, the calibration ares will be placarded with "Cautlon-
Radioactive Materials-Radiation Area" at or below 2 mR/hour isodose rate line surroundin
the calibration avea. This will ald ia ensuring that no individual will recelve exposur
in excess of the maximum permissible dowse.

Ttem 113
Aupuetr 20, 1984
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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 patients.

An audio ecommunication system is provided. Therapy technologists eontinuously monitor
all sounds from the treatment room.

Item 14,0,
Augwet 20, 1984



limited to intersect the beam stopper, unless pointed to the north wall,
the 90° arc between the north wall and floor. Grade only is beyond the

north wall and floor.

Item 15
August 20, 1984



Radiation Therapy Operating Procedures

1.

2.

4.

5.

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 assured. 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,
ealibrated radiation survey meter and shall first determine the beam condition,

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 badges
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,

The teletherapy room shall be locked when unattended. The teletherapy unit
operating key shall not remain at the console unattended,

The dosimetry system shall be ealibrated by a Regional Calibration Laboratory
aceredited by the American Association of Physicists in Medicine. The dosimetry
system shall have been calibrated within the previous two years and after any
servicing that may have affected system calibration, Special care shall be
excercised in preparing the dosimetry system for shipment to a ealibration facllity.

The annual full calibration of the teletherapy unit shall be performed by the
Radiation Safety Officer. Full ealibration measurements shall also be performed
when (1) spot check measurements Indicate that the output value differs by more
than 5% from the value obtained from the last full ealibration ecorrected
mathematically for physical decay, (2) following replacement of the radiation
source, and (3) following any repair of the teletherapy unit that includes removal
of the source or major repair of the components associated with the source
exposure assembly. Full ealibration measurements shall inelude (1) determination
of the exposure rate or dose rate to an aceuracy within +/- 3% for the range
of field siges and for the range of distances used in radiation therapy, (2) the
congruence between the radiation fleld and the field indicated by the light beam
loealizing deviece, (3) the uniformity of the radiation field and its

upon the orientation of the useful beam, (4) the timer aceuracy, and (5) the
nocurncy of all distance measuring devices used for treating patients, Full
calibeation measurements shall be made In accordance with the procedures
recommended by the Selentifiec Committee and Radiation Dosimetry of the
Ameriean Association of Physleists in Medieine, The exposure rate or dose rate
values shall be corrected mathematieally for physieal deeay for intervals not to
excoed one month,

Monthly spot eheck measurements shall inelude determination of timer acoursey,
the congruence between the radiation fleld and the field indieated by the u'm
beam loealizing deviee, the accuracy of all distance measuring devices used for
treating pationts, the exposure rate, dose rate, of a quantity related in & known
manner to these rates for one typleal set of operating conditions, and the
difference between the measurement made with this spet cheek and the antieipated
output expressed as a percentage of the anticipated output, Spot ehecks shall
be performed by the Radiation Safety Officer, .
tem 1
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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 mierocuries 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
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 ealibrated 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 days
of the test with the Region lll, Nuclear Regulatory Commission deseribing the
test results and the corrective action taken,

Records of daily checks, monthly spot check measurements and annual full
ealibrations shall be maintained for Inspection by the Nuclear Regulatory
Commission,

Hem 17
August 20, 1984



Leak testing shall be performed by the radiation safety officer at Wausau Hospital
Center. The measuring instrument shall be an ADC Medieal Model 300 well counter.
Calibration in counts per minute is ootained with a calibrated microcurie source of
Cobalt-60. High voltage, window and baseline adjustments on the well counter are made
with the same microcurie source of Cobalt-60, Sensitivity of this instrument is
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 De 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
m“ lor‘:cu oom' ts per minute shall be corrected for background and normalized to units
m es,

If the leak test indicates the presence of 0.08 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 ive deys of the test with the Nuclear
Regulatory Commission, Region [l deseribing the test results and corrective action.

Item 19

August 20, 1984



Tﬂi%g% Survey R?gt
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The survey was conducted by David B. Porter, RSO.
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 Victoreen Model Thyae III, last calibrated on December
7, 1983 with Cesium-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 Victoreen Model
570 electrometer and Model 621-100R ion chamber. The dosimetry system was last
caiibrated in December 1982 at the Acecredited Dosimetry Calibration Laboratory at M,
D. Anderson Hospital, Houston, Texas.

The teletherapy unit is an Atomie 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 Curies Cobalt-60.

The measured output of the primary beam of radiation in air at 80 em for a field size of
10 x 10 em is 153.1 R/minute,

The teletherapy head survey, Figure F-1 is attached,

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
north wall and floor,

The radiation survey of adjacent areas was performed wtih a water phantom with water
volume 31 em long x 31 em wide x 25 em deep. The center of the water volume was
placed at isocenter, and the maximum field size of 24.5 em x 24.5 em was used, Exposure
rate measurement positions are indicated on the attached sketeh of the teletherapy
room and adjacent areas, Positions are indieated from A to [. Twelve measurements are
made st each position, i.e., for each of twelve beam orientations from 0° to 330° in
30° inerements, The measured exposure rates are indieated on the attached table. As
is Indieated, no exposure rates exceed 2 mR/hour, and hence, the maximum permissible
dose is not exceeded beyond any of the radiation barriers,

Survey meamsurements were not made with the primary beam directed away from the
beam stopper because only the floor and north wall are primary barriers and both of
those are below grade,

The teletherapy treatment room door interlock was evaluated, The Thyse [II survey
meter indioates that the radiation beam turns off immediately upon opening of the door,
The door must be olosed and the "on-of " eontrol at the console must be reset before
the radiation beam may be turned on again,



Teletherapy Survey Report
Page 2

The Thyae Il 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 Thyae Il survey meter indicates proper function of the sector interlocks. The sector
interlock was tested with the beam stopper and with beam orientations from 0° to 330°
in 30° inerements. 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 90° sector
inbetween the floor and north wall,

The teletherapy treatment unit timer was found to be accurate when compared with a
stopwateh, The verification timer was also found to be accurate when compared with
a stopwatch,

The Thyae [l 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.
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Figure F-1
TELETHERAPY HEAD SURVEY
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COBALT TELETHERAPY RCOM LAYOUT
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RADIATION AREA SURVEY
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Atomic Energy of Canada Limited
Commercial Products

INSPECTION CERTIFICATE

AUTHORIZED INSPECTION AND SERVICING OF AECL TELETHERAPY UNIT

7 &~ & »

MODEL NO. / SERIAL NO. IS82

TELETHERAPY SOURCE SERIAL NO-T62 9 curiesS 797 _ oaTE Jusrs 2.5~ 28y

CUSTOMER Q/A LV SA U Mi:ﬁ/ 7 L [‘(;-/74-'('
AR SR  CitScons Srrs

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

LN 7.\ Y
Date of tnspection__ -~ 7 L7~ \ I8 Y

This is to certify that the unit was inspected and serviced in accordance with the conditions of the
License. Each teletherapy machine shall be fully inspected and serviced during source replacement
oranmvalsnouoexoeedﬁnyeas
( ‘r"c 3 '?(r—‘,-— 5474
B’y :{J /‘ &VL“:J;A /" ’\ »‘L/-’ / /’g,'
Authorized Source Handler (date)
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TO WHOM IT MAY CONCERN:

Atomic Energy of Canada Limited

SOURCE DISPOSAL CERTIFICATE

This is to certify that the following source has been removed from the unit described herein, and returned
to Atomic Energy of Canada Limited, Commercial Products. Ottawa. Ontario, Canada for disposal
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