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Dear Sir:

This-is in reference to your letter dated March 28, 1984,
requesting additional information to complete the evaluation
of our report dated February 7, 1984, Control No. 17007.

1. a. The Ludlum Model 12 survey instrument was calibrated

_

by Phil,ip H. Cooper, Ph.D.

b. The standard used for this calibration is a Model
64-764, S/N157 Cesium 137, 100 millicuris, sealed source
as of March 9, 1973; was purchased from Victoreen/ Nuclear
Associates; is NBX traceable; and emits, with the source
in the irradiation position, 45 mR/hr at 30 inches as of
March 9, 1973. The survey . instrument is calibrated every
six months in the following manner. After calculating

- for decay, distances are. chosen:to deliver 14 exposure
- rates between 0.5 and 400 mR to include two exposure values

in the midrarie of each of three scale factors on the survey
~

instrument from a full scale reading of 2 mR/hr to 600 mR/hr.

c. The primary dosimetry-system used to perform the cali-
bration of the teletherapy unit was the Capintec Model
192A Electroneter, Serial #57F174, and Capintec chamber,

'

Model PR-06C, Serial.#C110.6290. Also used in the cali-
bration was a Keithley electromotor Model 615, Serial
#77269, and a Nuclear Enterprises, Ltd., Farmer chamber
Model 2502/2, Serial #152."~

d. The dosimetry system was calibrated by the Regional
Calibration Laboratory at the M..D. Anderson Hospital and
Tumor Institute in Houston,. Texas. Enclosed is a copy of

J the calibration report for the instrument which shows it
to be in compliance with 10 CFR 35.23.
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United States Nuclear Regulatory Commission
Washington, D. C.

2. The output stated as of August 30, 1983, was from the
manufacturer's test cell report. This was not used to treat
patients. Instead, immediately after source installation
and before resumption of patient treatments, a full cali-
bration of the teletherapy unit was performed in compliance
with 10 CFR 35.21. Enclosed is a copy of the results as
recorded in-the teletherapy unit logbook.

3. a. The teletherapy source "on-off" indicators are " source- .

,

^on" -and " source-off" lights at the source housing, at the
teletherapy machine control panel, and above the entrance
to the treatment room door. The mechanical indicator is a
rod which extends from the source housing when the sourcet

is in the "on" position and retracts when the source. returns
to the "off" position. Both mechanical and electrical indi-
cators at the. source housing are observed to function via a
television monitoring. system. All indicators were observed
to correctly indicate the source to be in the "on" position
or the "off" position. The position of the source was veri-
fied by measurement of the exposure rate with the dosimetry
system.

b. Use of the dosimetry system to determine exposure rate
shows the source to return to the "off" position at the
end of the present time. Turning the " source-on" control
does not cause the source to return to the "on" position
until the timer has been reset.
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Enclosures:

1. Report of calibration
2. Calculation of posted'

outputs
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The Unhersity oflexas System Cancer enter
M. D. Anderson Hospital and Turnor Irniiiute
Texas Medica! Cemet . 6723 Bertner Avenue . Howon. Ten. 77o30

,instrumentsubmittedby: Depnuant 4f P/piu l-

David Gager - Radiotherapy.

Veterans Administration Hospital
2002 Holcombe Blvd. Page 1 of 4

Houston, TX 77030 Report # 035

REGIONAL CALIBRATION LABORATORY

Report of Calibration

Date instrument received for calibration: Decenber 28, 1981

Date instrunnt calibration completed: January 29, 1982

Date calibration report completed: August 12, 1982

Description of instrument:

Capintec Exposure / Exposure Rate Meter Model 192A, Serial # 57F174
Capintec Chamber Model PR-06C (0.6 ml, AE plastic), Serial # C110.6290
Polystyrene Bui1 Cup Cap, # CII0.6290

,

; NOTE: Proper function anc reliability of the radiation measuring devices de:cribed in
this document are highly dependent upon handling and use. Therefore, the rNration cf

responsibility of The University of Texas System Cancer Center, M. D. Anderson Hospit?.!
and Tumor Institute, and its employees for the calibration results extends only to thc
time the instruments leave the M. D. Anderson Hospital premises. It is recomenced that
the instrument user establish an appropriate technique of monitoring the constancy of
the instrument response before and af ter its submission to the Regional Calibratic:
Laboratory and tin a regular basis thereaf ter. In addition, it is the e/.pr es s

itresponsibility of the instrument user to assure himself (by personal cot.nanication,
necessary) that his interpretation of the information in this documnt is consistent
with the interpretation intended by the Regional Calibration Laboratory.

NOTE: The Capintec Model 192A, f 57F]', supplied only 250 volts polarizing voltag .
instead of the nominal 305 volts, due to a weak battery. The Regional Calibrat ic'.
Laboratory used its own battery for the chamber calibration.

-
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CALIBRATION FACTORS:
.

R/rdg: Roentgen / reading calibration factors apply to the chamber-electrometer-
. readout system as a unit, with scales, switch settings and output mode specified. To

cbtain the exposure in roentgens at the geometrical center of the ion chamber volumP,
in the absence of the chamber, the calibration f actor is applied directly to the .

- instrument reading corrected for temperature and pressure. ,

R/C: Roentgen / coulomb calibration f actors apply to the ion chamber alone. To

obtain the exposure in roentgens at the geometrical center of the ion chamber volume *, : ,

in the absence of the chamber, an appropriately calibrated (coulomb / reading) f

electrometer must be used. j
r

dTEMPERATURE-PRESSURE CORRECTION FACTOR:
'

i

For chambers open to the atmosphere, the instrument readings were normalized to 760 |
millimeters of mercury and 22 degrees Celsius. Use of the chamber at other pressures ;

and temperatures requires correction by the following multiplicative f actor:

T + 273.15 760*
295.15 P

where T is the temperature in degrees Celsius, and P is the chamber p r e. . .n e in
millimeters of mercury,

ho corrections were made f or air humidity.

CALIBRATION COND1110NS:

Calibration field size is given by the dimension across the field from one 50-
percent intensity line to the other (in air) m^asured at the calibration distance.
Stem effect was not investigated; the calibration f actor applies only to the field
size stated.

During calibration the chamber was centered in the beam with the stem perpendicular
to the beam direction, except for end-window chambers which are calibrated with the
stem parallel to the beam direction.

The sign of the polarizing voltage indicates the thimble potential relative to the
collecting electrode, although the thimble may actually be grounded.

The exposure rate at the calibration position was measured with a trensfer-quality
ionization chamber which was calibrated at the National Bureau of Stanthrd;.

The overall accuracy of the calibration factors assigned by the Regional
Calibration Laboratory is believed to be within 2.5%, which includes the ancertainty
inherent in the determination of the roentgen.

BEAM QUALITY:

Medium energy x-ray bea, quality is described in terms of the first iialf-value
thickness in millimeters of aluminum or copper, the ratio of the first to the setor.d
half-value thickness, and the peak kilovoltage.

The half-value thicknesses were determined with a 2 cm direeter aperture and hich
purity aluminum o'r corer absorbers. The aperture and ion chamber were positiona' ;t
50 cm and 100 cm, respectively, from the target.

*The center of end-window chambers is normally designated by a circular groove.

.
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Report # 035-

REGIONAL CALIBRATION LABORATORY
M. D. ANDERSON HOSPITAL AND TUMOR INSTITUTE

Report of Calibration

INSTRUMENT: -

'

Capintec Chamber.Model PR-06C (0.6 m1, AE plastic), Serial i CII0.6290
Polystyrene Buildup Cap, f CII0.6290 (Cobalt-60 radiation only) -

-

2SCALES, SWITCH POSITIONS, AND CONDITIONS: Field Size: 10 x 10 cm
:

Preirrad. Leakage: -1 y 30- A

Chismber Only Orientation: Air hole toward bet- -

Nominal Full Scale: N/A

Polarizing Voltage: -30.7 Y
(on thimble)

BEAM QUALITY EXPOSURE RATE CALIBRATION * % FUL L SCA! E or
HVT(mm) Ist/2nd kVo (R/ min) FACTOR (R/C) (Total Exposure:

92.58 Al 0.58 100 55 4.70 x 10 N/A
9

91.86 Cu 0.64 250 61 4.S6 x 10 N/A7

92.98 Cu 0.84 250 33 4.89 x 10 N/A
7

___________________________________________________________________________________

9Cobalt-60 37 4.92 x 10 N //-
5

.

0'At 22 C, 760 mmHg: The chamber was determined to be open to atmospheric cu:sn;nicatir' ..

DATA BOOK 17/I.6 ;PAGE(s) 21,22/235

Ylbp hl __ __ _--

Robert J. Shalek

.
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REGIONAL CALIBRATION LABORATORY
M. D. ANDERSON HOSPITAL AND TUMOR INSTITUTE

Report of Calibration
-

.-

-INSTRUMENT:

Capintec Exposure / Exposure Rate Meter Model 192A, Serial f 57F174
'

SCALES, SWITCH POSITIONS, AND CONDITIONS:

Electrometer Switch: Position

PROBE SELECTOR: ELECTROMETER

Nb i AL [ (199.9 full scaleiER E.
'

EXPOSURE LEVEL: HIGH J

MODE: TOTAL

NOTE: ZERO ADJUST and BACKGROUtiD were adjusted in accordance with the Capirtec
192 Operation Manual. However, any zero offset or zero drif t should be
taken into account, if significant to the reading being taken.

CHARGE CALIBRATION FACTOR:

0.85 x 10-9 C/ unit of reading
9

NOTE: The charge sensitivity (rdg/C) was constant to within + 0.1% over the re.ny:
of readings f rom +51.2 to +199.7.

EXAMPLE: Assume that the chamber described on page 3 is being used w i '. h p:.
electrometer and switch settings described above th:t th-,

i.. fD . r,temperature-pre.ssure correction is 1.000, and that the r eading
(i.e. 50% full scale); then the exposure for Cobalt-60 radiation oR i,e

Nominal full scale is CM100.0 x 0.859 x 10(-9) x 4.985 x 10(+9) = 428 R.
R.

.

DATA BOOR, 15 ;PAGE 152

1 --
. - ,

Robert J. Shale}

.
-
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