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Bruce Mallett, Ph.D. ‘1

Materials Licensing Branch Action Cu

U.S.Nuclear Regulatory Commission, Regjion III_

799 Roosevelt Road e

Glen Ellyn, IL 60137

Re: Installation of a Cobalt-60 Teletherapy Unit

Ref : License No.: 12-02418-02
Our Letters of Deptember 13, 1984 & January 23, 1984

Dear Dr. Mallett

In accordance with the conditions of our Cobalt Teletherapy License pertaining
to the replacement of old Picker C-9m Cobalt Teletherapy Machine with a new ATC-
picker C-9 recénditioned Machine, please find enclosed the following

Teletherapy Unit Tests, Physical Factors, etc.

Exhibit 1 : Copy of Certificate of Wipe Testing of the Radioactive Co-60
Source,

Exhibit . copies of Certificate of Measurement of Co-60 source and
Co-60 Source Warranty,

Exhibit 3 : Teletherapy Head Survey and Calibration of Survey Meters,

Exhibit + Lower Level and Ground Level Plans,

Exhibit 5 : Area Survey,

Exhibit + Copies of Calibration of Dosimetry Systems,

Exhibit : Emergency Operation,

Exhibit 8 : Certificate of Receipt of the replaced Picker C-9m Teletherapy
Machine with NP1-20-5803W Cobalt-60 Source (Activity 2506 Ci
on 6/14/85).

The tests were performed with the assistance of Ram Basavatia, M.S.,D.A.B.R.,
Radiation Physicist

We trust that the data supplied herewith ensures a safe operation of the
machine for Radiation Therapy

Should you desire, I would be happy to provide with any more pertinent
information. My phone No. is 312-878-8700, X-2325.-Thank you very much for your

co-operation and help. oritad - R RECEIVED
Sincerely, rFr ":fyip'r > 1 ' JUL 111985

{1

LL‘ R t-i"
Arun G. Kaluskar, Ph.D {1

Diplomate American Board of Radiology
Radiation Physicist/ Radiation Safety Officer

REGION III

=JUL 11 1985

Encl.
cc : G. Banaszynski, Vice Pres.
Y. Mehta, M.D., Director, Radiation Oncology

; TROLNO. ¢ 93 2
USNRC lbcument Management Branch m& 0. ¢ 932 1




Louis A. Weiss Memorial Hospital
4646 N. Marine Drive
Chicago, I11linois 60640

"

Dates of Survey

Licensee

License Number

Cobalt Teletherapy Unit
Model
Source
Source Activity
Output

Door Interlock

ON-QOFF Indicator

Area Monitor

Emergency Switch

Treatment Timer

License # 12-02418-02

TELETHERAPY

June 14-17, 1985

Louis A. Weiss Memorial Hospital
Deapartment of Padiation Oncology
4646 N. Marin: Drive

ITT1»is 60640

ATC Medical

Picker C-9, . 6269

AMS 3802, S1. . AMS 2539

5627 Ci on June 1, 1985

In Air, 80.5 cm SAD, Collimators 10 cm X 10 cm;
156.06 R/Min as measured by CAPT PRO6-G ionization
Chamber Probe with Keithley 602 Electrometer & Data
Precision 245 DVM, on June 14, 1985,

The entrance to the teletherapy treatment room is
equipped with electrical interlock system, that turns
the Primary beam of radiation "OFF" immediately upon
opening the dnoar, Qur tests showed that the primary beam
of radiation cor 1d not turned on until the treatment
room door is .'osed and the beam "ON-OFF" key at the
control reset.

lectrice ndicators (red light) at the c.ntrol
, on the ~ntrance door, on the west wall and

The e
panel
eletrical (red "ight) and mechanical (red semicircular
plate) indica‘c~ on the cobalt source head worked
satisfactorily shen we tested them using the dosimetry
probes (CAPT PROA-G and PRO6-C) in the primary beam path
and Victoreen "VAMP" Area Monitor.

Victoreen "VAMP' Area Monitor. Red warning 1ight appears
in the backaground radiation when the beam is "ON".This
monitor has a backup battery pack. Also a survey meter

is available in case of power failure.

Tested - Operates properly. The primary beam is turned
'OFF". The beam can be turned "ON" only after the beam
"ON-OFF" is reset

The timer was tested using a stopwatch and was found

to be accurate within 0.2 sec. The Cobalt-60 source

returned to "OFF" position, as monitored by the dosimetry
ystems and area monitors, at the end of the PRESET time.
The source could not be turned to the "ON" position until
the timer was reset

4

These operated properly

Hitachi Closed Circuit Camera and T.V.

Large Convex Mirror - Aligned Correct]

alk-a-Phone two way Intercom.




L.A.Weiss Memorial Hospital
Chicago, I1linois 60640

Continued

Shutter Movement

.Radiation and Light Field
Alignment

Emergency Instructi

Warning Signs

Wipe Test

Teletherapy Head Survey

19

17. Mechanical and/or Elect-
rical Beam Stops

NRC 12-02418-02

Tested Operates Smoothly

a. Time Taken - Fully OFF to Fully ON = 1.5
b. Time Taken - Fully ON to Fully OFF = 1.3

Sec.
Sec.

Alignment Satisfactory, within + 2 mm
a. Centering - within + 2 mm
b. Flatness of the Radiation Field - within + 3%

Posted, Exhibit 7. A dry drill was conducted on
June 25, 1985 by the Radiation Safety Officer and
was attended by the Radiation Therapy Technologists
& the Radiotherapists.

Posted - " CAUTION HIGH RADIATION AREA" and "RADIOACTIVE
MATERIALS".

Please refer to Exhibit 1. The removable contamination
was iess than 0.005 uCi.

Please refer to Exhibits 3. With the source in "OFF"
position, the measurements taken at 1 meter from the
source show that the average exposure was 1.6 mR/Hr
while the maximum exposure rate was 3.5 mR/Hr. The GSM-5
GM survey meter was calibrated by A.G.Kaluskar, Ph.D.,
D.A.B.R. at Weiss Memorial Hospital and the Keithley
Model 36-100 Ion Chamber surveymeter was calibrated by
Stan Huber Consultant Inc. (NRC license # 12-17503-01).

A

>lease refer to Exhibit 4 for floor plans.

a. When the integral absorber intercepts the primary
beam, the teletherapy head can rotated 180" in each
direction, using the gantry,

At all gantry angles the beam can be directed only
witin + Eoradially (i.e. In-Out or North-South), the
primary beam always intercepting the beam stopper.
the primary beam can be directed only within + 2°
sideways (i.e transverse or East-West) for all beam
orientations except when the beam is vertically down

(see part d.). the beam always intercepting the

beam stopper,

When the beam direction is VertiCd‘]j down the tele-

therapy head can be turned Upto 18° to Fast and West.

However, the primary beam can never hit the East Wall.

This setting is used for large mantle fields.

Wren the primary beam is directed towards any of the
unallowed directions, the electrical circuit breakers

are activated and the power to the source head is cut off.
This is indicated by the "Zonegard" light on the source
head. We could not produce the primary beam under these
conditions. This was verified using the area monitor

and dosimetry probes




" L.A.Weiss Mem Hospital ] NRC 12-02418-02
Chicago, I1linois 60640

Continued

18. Area Survey : The survey was made with Johnsen GSM-5 GM survey meter
and Keithley 36-100 ionization chamber survey meter
while the beam was "ON". A maximum opening of 35 cm X
35 cm was used. .. cissue equivallent phantom (36 cm X
36 ¢cm X 30 cm) vas placed at 80 cm SAD in the beam as
a scatterer. Max mum readings, at locations and petween
the two survey m ters, averaged over 10 cm X 10 cm area,
were recorded. "ne beam orientations were manipulated
to yield exposures at low angle scatterings and also
at most adverse conditions. Please refer to exhibits
4 and 5 for the survey results. At none of the locations
the weekly exposure Tevels exceed the Maximum Permissible
Dose (MPD) for that area.

Please note that at the gost adverse orientation of the
beam (i.e. Gantry at 180%-beam vertically up, head 4°
South and 35 cm X 35 cm field) the exposure level at
the laundry roor floor is 3.5 mR/Hr (instanteneous rate).
Assuming use factor of 1/16, weekly workload of 60000 R
at 1 meter and the measured output of 6570 RHM this gives
Eggggg X 3.5 x -%5 = 2.0 mR per week, which is bellow
MPD. However, this treatment condition has never been
used in last 6 " :%x) years.

References : 1. " Structural Shielding Design c.d Evaluation for Medical Use of X-rays
and Gamma Rays of Energies Up > 10 MeV " -National Council on
Radiation Protection and Measuremnts, Report No. 49 (1976)

2. " Dosimetry of X-ray and Gamma <ay Beams for Radiation Therapy in the
Energy Range 10 keV to 50 MeV " - National Council of Radiation
Protection and Measurements, Report No. 69 (1981)

5. " American National Standard Procedures for Periodic Inspection of
Cobalt-60 and Cesium-137 Teletherapy Equipment " - ANSI N449.1-1978

4, " A Protocol for The Determination of Absorbed Dose From High-Energy
Photon and Electron Beams " - Task Group 21, Radiation Therapy

Committee, American Association of Physicists in Medicine, Medical
Physics, Vol 10, 741-771, Dec. 1983,




- Advanced Medical Systems, Inc.

1020 London Road
Cleveland, OH 44110
(216) 692-3268

[xhibit_l

Louis A. Weiss Memorial Hospital ‘
4646 North Marine Drive |
Chicago, IL., 60640 NRC # 12-02418-02 ‘

|

T ™7 CERTIFICATE OF WIPE.TESTING OF RADIOISOTOPE SOURCE

This Is to certify that the redioisotope source Identified as ADVANCED MEDICAL

SYSTEMS, INC., Catalog No. AMs-3802 , Serlal No. ans- 2539  Cobelt=60
T Source and 1o be Installed Tn Picker Model Ne. ~ 590-G_, Serlal No.

3] Theropy Unit, wos wipe tested on_ 4th June, pOF o
and Tound to have microcurie of removable contomination, s deter-
mined by comparison o’ tk-wlpo with e standard Cobalt~60 source of

and o

microcurle In @ Picker Mode! 2804 Welltype Scintiliation Detector
Picker Mode!l 628433 Spectroscaler.

/26‘../1,/1/«/'

Signed: 1.nn R, Sibert

Doted: June 6th, 1985




Advanced Medical Systems, Inc.

1020 London Road
Cleveland, OH 44110
(216)692-3268

Exhibit 2(A)

Louis A, Weiss Memorial Hospital
4646 North Marine Drive
Chicago, IL., 60640 NRC # 12-02418-02

CERTIFICATE OF MEASUREMENT
COBALT-60 SOURCES

CATALOG NO. AMS-3802
SERIAL NO. AMS-2539

This is to certify that the radicisotope source as identified above
was measured at the Advanced Medical Systems, Irc., 1020 London Road
Cleveland, Obio, U.S.A , in such a fashion thet tie measurement is
equivalent to that obtained when the source is irstalled in a Picker
Corporation Catalog Number 6269 60-Cobalt Beam Therapy Treatment
equipment with Catalog Number 3706D beam defining device of _25 ¢m
by _25 cm sperture at ‘s distance of _§Q cm.

Under these conditions this source was found trn have a radiation
output in free air of 6568 _ roentgens per houc at one meter on _Sgh

JUNE . 1985 .

The attached decay table for this radioisotope will be useful in
estimating the activity at future dates.

This source contained 5627 Curies asof lst June, 1985,

S R datd™

Signed: Glenn R, Sibert

Dated: June 6th, 1985

The measurement reported is for involcing
purposes only and A.M.5, Inc, assumes no
responsibility for results of exposures
computed with this value,
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Cobalt “Ieletherapy “Source“Warranty~
Advanced Medical Systems, Inc., hereinafter called “the Company”, warrants that its 50Cobalt
Teletherapy Source (hereinafter called “the Source™) is and shall be free from defects in material
and workmanship and shall contain its radioactive content without leakage of such content for a
period of 15 years from the date of installation thereof by the Company or its authorized representa-
tive in a Picker Corporation or Company manufactured teletherapy unit or until the Source is removed
from such unit provided such removal is conducted by the Company or its authorized representatives,
whichever occurs first (hereinafter called “‘the Warranty Period ™).
In the event that the Source should become defective during the Warranty Period in accordance
with paragraph | above, the Company will remove and replace the Source and remove, within the

limitations described in this warranty any radioactive contamination caused by the defective Source,
at no charge.

The Company further warrants that

1. Any Company/Picker Corporation manufactured source head with a Company manufactured
Source installed by the Company or its authorized representatives meets N.R C. and State regula-
tions regarding radiation leakage
No Source manufactured by the Company shall be subject to mixture or movement of the radio-
active content such as would cause fluctuations. lessening, or increasing of the output of such Source.
Any service work performed by the Company or its authorized representatives at the time of a
Source exchange shall be warranted for a period of 6 months fron the date of such service work

This warranty is subject to the following conditions:

. The warranty is non-transferable

2. The warranty shall become void in the event of improper maintenance, sale, modification or
movement of the teletherapy unit or repair of the teletherapy source head in which the Source
is installed or exchange or removal of the Source by other than the Company or its authorized
representatives
The obligations of the Company under this warranty shall consist solely of replacement of the
Source with one of equivalent or greater output at the time the warranty is invoked by the Cus-
tomer and of decontamination of the teletherapy unit and the treatment room in which the Source
18 instailed to an acceptable radiation level as defined in this warranty,
The Customer must carry ouj routine wipe tests as prescribed by local licensing authorities and in no
event shall such tests be less than those described in the Instruction Manual of the teletherapy unit.
The Customer will immediately notify the Company if a Source is suspected of leakage during
routine wipe tests

Decontammation
In the évent of radioactive contamination caused by a defective Source under the terms of this

warranty, the Company will decontaminate (within a reasonable period of time) the teletherapy

unit and treatment room within the following lhimitations
For Fixed Contanunation — the maximum and average radiation levels at 1em from any con-
taminated surface shall not exceed 1.0 and 0.2 mR/h respectively when measured with a beta-
gamma survey meter through a tissue equivalent absorber of not more than 7mg/cm?
For Removable Contamination — the maximum amount of radioactivity removable from a
100cm? surface area by wiping that area with a dry filter or soft absorbent paper shall not exceed
0.05 microcuries

Limitations of Warranty

The Company will not be responsible for

1. Loss of use of the teletherapy unit

2. Any ill effects or injuries to any persor by the radioactive materials peitaining to the Source and
teletherapy unit
Damage to the Source caused by any person not acting on behalf of the Company or by any act
of God, war_ fire, strikes, plots, conspiracy, sabotage or vandalism
Losses or additional costs incurred by the Customer during any clean-up period
Damages caused by or removal of any radioactive contamination being transported outside of
the treatment room
There are no representations or warranties with respect to the Source other than as contained herein

Addvanced Medical Systiems, Inc.,

-
O London Roal

loymiang OM 44110

DA B\ £ AT W A /X AN
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L.A.Weiss Memorial Hospital
Chicago, I1linois 60640
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Exhibit 3(A) NRC # 12-02418-02

Figure F-1
TELETHERAPY HEAD SURVEY
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———tAletss—Memorial Hospital inte B -8- i
Chicago, I111inois 60640 Exhibit 3(8) NRC # 12-02418-02

SURVEY INSTRUENT CALIBRATION SEECT

tame of Person Celivrating: /A & Kolusbav ph d. P Heiyolown 21T

Nate Calibrated: /c& /, /483"

lanufaclurer of Instrument: Jehvsern  Asge iiates

Hame of Model: Suwvvey; mefer
Sarisl lumber: G79- knol Cueel.

. lodel Lumber: GSmM-
Calibration Source Primary Field | Scatter Field | Total Field
Isotepe | Activity | Reaching Probe | Reaching Probe | at Probe Meter
! puiry %s tance | (Calculated) (Measured) A+ B Reading
F,. meter) |A  (mR/h) B (mR/h) (mR/k)  [Scale| (mp/h)
(c-137 ol €9 LJ /- 35" 23 45" 10 YA
# 42 [IOo:;g,le) 4.0 053 A 0 63 /o ¢ 8
. 3 4
i /5 ¢ 113 005 618 L o8
0.0 0- . i
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#_80’ lér..:;&eu 3.0 a2 Ixy 3.2 j00
!
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by - Ha s lewy i 14 Com ; oquer;cy e Piading
- - ) cp“ cole CW)
//// au'*&a'n e z ; \

0 k- ,ﬂ- Surv?). - ' \
A\

’ ‘.'\’,u“ vherly (€ Ledhe \

‘o ¢ ju bt N

6. f/“/"’é'”

uakar,
Radiation Physicist
Certified by American Board of Radlology
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NRC# 12-02418-02
Exhibit 3(C)
Figure F-1
TELETHERAPY HEAD SURVEY
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(Source in “OFF" position.
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from source)
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Date of survey 6’3‘&5
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L. A Helss Memorial Hosp1té_1 - Exhibit 30) ~NRC 12- 02418 02
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CERTIFICATION OF CALIBRATION-GAMMA SURVEY INSTRUMENTS

Calibration Dnc;ﬁ -22-8Y . y
Facility: City/State: W (&
Instrument Identification

[Gen Pk #3600
Da:ufmuru:‘%i Serial No. /oy 37
Calibration Source

Radionuclide Source Strength: __________mR/Mhr/mCi @ 1m
RANGE ACTUAL mR/r OBSERVED mR/hr
go [
Joo / g’oéa / Q{ RE
o “45
Fo00 —/Go0 1928
(2 A/hy

RANGE ANALYSIS
Within £ 10% Correction Factor 0

Correction Factor (44
Within + 10% Correction Factor O/é
Correction Factor
Within £ 10% Correction Factor
Correction Factor
Within *+ 10% Correction Factor
Correction Factor
Within + 10% Correction Factor

Correction Factor

Battery Change: ves[ ] no[—~
MR covrem_ M4 eme M/A

Efficiency for NM/A . N/4 %

Remarks.

Next Calibration Date: [; - Jr Calibryted by: 4..41 £

&
s I' “ l STAN A, HUBER CONSULTANTS, INC.

235 ESSEX LANE O NEW LENOX, ILLINOIS 60451
NRC License # 12-17503-01

(815) 722-8009
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Exhibit 5

SURVEY
Louis A. eiss Memorial Mospital AREA NRC License # 12-02418-02

ley 36-100 survey meters while the beam was "ON". A maximum

used with a tissue equivallent phantom (36 cm x 36 cm x 30 cm)
in the field a. 80 cm SAD. are recorded under all conditions. Note that the head angle is
within ¢ wheere not mentioned, and onl oor can be a primary barrier.

ORTENTATIONS

sof'V e s 150 180071 2300111) 2q0(111] 570 270" 300! 111) gygltiT)

18° gast 1% south

Maximum Servey Meter Readings (mR/%r) * Note = £ 0.05 mR/Hr

A m -
Area
Z) Dressing 1 L : ) ; 0.1 0.3 0.2
Fwom
3) Door and ¥ L b : 0.6 0.5
window
4) Limac Comtrol A »
Area, %. Corri.

5) East wall
Linear Acclera-
tor Roowm

§) North ¥all Grade

7) West wall

8) Floor -

9) Ceiling 1 35 0.4
Laundry Rpom

Ground Floor
18} Loading Deck 1 0.1 13 0.2 0.1 - m -

NOTES : (i) mot intersect the beam stopper The field edge is closest to the Fast Wall. The beam hits
orientation similar to ome used for irradiating large mantle fields.
(i4) is directed towards ceiling. This setting has never been used in the last 6 (six) years.
f1id) 1.
(iv) the beam stopper directly.

'. l” - h'.’m. '..... .......-
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Exhibit 6(B) NRC # 12-02418-02

Report No. : IONIN2

L.A.Weiss Memorial Hospital
Chicago, IL 60640

ACCREDITED DOSIMETRY CALIBRATION LABORATORY
’ CAL_PHYSICS
UNIVERSITY OF WISCONSIN, MADISON

1530 Medical Sciences Center
1300 University Avenue
Madison, WI 53706
(608) 262-0378

REPORT OF CALIBRATION
ron
IONIZATION CHAMBER

Submitted by: Arun Kaluskar, Ph.D.
« Welas Memorial Hospits,
W6UE N. Marine Drive
Chicago, IL 60640

Ion Chambar:
Capintec Model PR.06G
S.N. CI10.6404k

Received by Madison ADCL on : 09/MAY/BS
Calibration completed on t 10/MAY/8S

Form Revised: 1/MAY/BS

@kmoLNo. 7 03 2



L.A.Weiss Mem Hosp

NRC # 12-02418-02

Report No. : TON142 Page-2?

Proper function and reliability of the radiation measuring devices
described in this document are highly dependent upon handling and use.
Therefore, the duration of responsibility of the University of
Wisconsin, Department of Medical Physics, and its employees for the
calibration results extends only to the time the instruments leave the
premises of the University of Wisconsin. It is recommended that the
instrument user establish an appropriate technique of monitoring the
conatancy of the instrument response before and after its submission to
the Accredited Dosimetry Calibration Laboratory and on a regular basis
thereafter. 1In addition, it is the express responsibility of the
instrument user to assure (by personal communication if necessary),
that interpretation of the information in this document is consistent
with the Interpretation intended by the Accredited Dosimetry
Calibration Laboratory.

The Calibration Factor for an ionization chamber repofted by this
laboratory is the quotient of the X-ray or gamma-ray exposure in
roentgens, to the lonization-chamber charge in coulomb, generated by
the radiation. For integral dosemeters which read directly in units of
exposure, a Correction Factor is reported, which is a dimensionless
number by which the instrument reading is to be multiplied to obtain
the actual exposure under the specified conditions.

If the chamber was open to the atmosphere the ocurrents were
normalized to one standard atmosphere (760 mm Hg) and 229C, Use of the
chamber at other pressures and temperatures requires correction Lf the
fon currents to the standard conditions. The correction factor F is
computed from the following expression !

F e (27;.15 + T - m

where T (s the temperature in °C, and P 18 the pressure expressed in mm
Mg, Torr or Pascal/113.289,



L.A.Weiss Mem Hosp

NRC # 12.02418-02
Report No. : TON142 Page-3

The expusure at the calibraiion position was measured by a cavity
ionization chamber and an electromeier, both with calibrations directly
traceable to NBS primary standards.

During calibration the ionization chamber was centered in Lhe beam
with the stem perpendicular to the beam direction, except for
end-window chambers, which are calibrated with the window normal to the
beam direction. The source-chamber distance given in the Hoinurclont
Data sheet is the distance from the source to the geometrical center of
the active volume of the chamber. The source-collimator distance is
the distance from the source to the extreme end of the collimator.
Stem effect was not investigated.

The calibration field size is given by the distance across the
field from one 50-percent intensity line to the other (in air) measured
at the calibration distance. The calibratior factor appliol only to
the fleld size stated.

The accuracy of the exposure measurement for reference-class
instrusents is believed to be within 2 0.5 percent of the NBS
calibration for Cobalt-60 or Cesium-137 calibrations and t 1,0 percent
for X-ray calibrations, and the ion current me.s.rement is believed to
be accurate to within 0,28, '

Information on technical aspects of this report may be obtained by
calling Steven J. Goetsoch at (608) 262.6320.

Steven J. Goetsch, Ph.D, Larry A. DeWerd, Ph.D.
Chief Phyaicist Director

«17-
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| ACCREDITED DOSIMETRY CALIBRATION LABORATORY
| DEPARTMENT OF MEDICAL PHYSICS
k

| UNTVERSITY OF WISCONSIN, MADISON
} MEASUREMENT DATA
|
|
} CALTBRATION DATE: May 9, 1985 REPORT DATE: May 10, 1985
TONIZATI :
Manufacturer : Capintec
Model ' PR-06G
Nominal volume : 0.6 cc
Serial rumber : CIIG.64044
Build up cap Plastic
IRRADIATION CONDITIONS:
Field size ! 10 x 10 em Source-chamber dist.: __ 95 ocm
Pre-irrad. leakage : +2.7°10-'% anp  Source-collim. dist.: 61 om
Orientation ¢ Vent hole toward beam .
Polarizing voltage : =300 v (Collecting electrode negative)

Charge collected : _ Positive

BEAM QUALITY EXPOSURE RATE  TOTAL EXPOSURE CALIBRATION®
(R/min) (R). FACTOR
Co-60 24,75 55.69 5.205 ® 109 nsc

' 229¢, 760 mm Hg.

NOTES: The chamber was determined to be open to atmospheric communication.
Ratio of charge collected at full (-300) voltage to that collected at half
(«150) voltage was 1,001, which corresponds to an ‘lon of 1.000,

Recorded in data book: __ UW ADCL 9 Pages: _ 82.83
XE e DS et
AL T2
Feviewed by L.A. DeWerd, Ph.D.
Chief Physioist Director

gontroLno. ¢ 932 1
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ACCREDITED DOSIMETRY CALIBRATION LABORATORY
DEPARTMENT OF MEDICAL PHYSICS
UNIVERSITY OF WISCONSIN, MADISON

1530 Medical Sciences Center
1300 University Avenue
Madison, WI 53706
(608) 262.0378

REPORT OF CALIBRATION
FOR

ELECTROMETER

Submitted by: Arun Kaluskar, Ph.D.
Weiss Memorial Hospital
U646 N. Marine Drive
Chicago, IL 60640

Electrometer: Multimeter:
Manufacturer Keithley Manufacturer : D ta Precision
Mode! S 602 Medel : 248
Serial number : 379894 Sarial number : 7969

Received by ADCL, Madison on : 09/MAY/8%

Calibration completed on t 09/MAY/85

Form Revised: 10/19/83
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Proper function and reliability of the radiation measuring devices
described in this document are highly dependent upon handling and use.
Therefore, the duration of responsibility of the University of
Wisconsin, Department of Medical Physics, and its employees for the
calibration results extends only to the time the instruments leave the
University of Wisconsin premises. It 1is recommended that the
instrument user establish an appropriate technique of monitoring the
constancy of the instrument response before and after its submission to
the Accredited Dosimetry Calibration Laboratory and on a regular basis
thereafter. In addition, it is the express responsibility of the
instrument user to assure (by personal communication if necessary),
that interpretation of the information in this document is consistent
with the (interpretation intcndid by the Accredited Dosimetry
Calibration Laboratory..

Calibration of electrometers is performed wusing a set of
calibrated capacitors and a calibrated potentiometer. A precisely
known voltage is introduced onto one side of the capacitor and the
electrometer to be calibrated is connected to the other side. The
charge introduced onto the capacitor is ;1von.by the product of the
voltage and capacitance. The electrometer re-ds this charge and a
dorrection factor is computed from the ratio of that charge to the
charge indicated on the electrometer.

The calibration factors given in this report are given in
coulomb/reading, or if the electrometer has an external output, the
calibration factor can be given in coulomb/volt = farad. Note that if
a digital multi-meter is supplied as a readout device with the
electrometer to be calibrated, the electrometer and DMM will be
calibrated as a system. The accuracy of the calibration is believed to
be within +/<« 0.5 percent.

Information on technical aspects of this report may be obtained by
calling (608) 262-.6320, and by asking for Steven Goetsch.

Steven J. Goetsch, Ph.D. Larry A. DeWerd, Ph.D.
Chief Physjecict Director

-20-
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ACCREDITED DOSIMETRY CALIBRATION LABORATORY
DEPARTMENT OF MEDICAL PHYSICS
UNIVERSITY OF WISCONSIN, MADISON

REPORT OF ELECTROMETER CALIBRATION

CALIBRATION DATE: May 9, 1985 REPORT DATF: May 10, 1985
ELECTROMETER: MULTIMETER:
Manufacturer : Keithle Manufacturer : Data Precision
Model : 502 Model : 248
Serial Number : 237989A Serial Number : 7969
CALIBRATION INSTRUMENTS: Leeds and Northrup Potertiometer
Standard Polystyrene Capacitor
Data Precision Multimeter (15569)
SCALES, SWITCH POSITIONS, AND CONDITIONS: ;
ELECTROMETER: ‘ MULTIMETER:
Ranges : 10’8, 10-9¢ Function + : _ DC Volts
Multiplier : 0 Range ¢ __ auto
Feedback : Fast High Input t a1 Jutput
Sensitivity Auto Common ¢ _Ohms Guard
Output H 1 Volt
CHARGE CALTBRATION FACTOUR:
SCALE Leakage Zero Drift COULOMB/rdg
10-8¢ 8.3 10°" a4 0,30 107"y 0.99,
10-9¢ 0.3010°™ 4 0.39 10"y 7.99%

NOTES: Coulomb/rdg is a dimensionless multiplicative correction factor.
The electrometer and digital multimeter were calibrated as a system.

Overall linearity from 1.0 to 15.0 times indicated scale was within
0.05%.

DATA BOOK: UW ADCL 5 PAGE(s): 130-131

) et XA2.7,

alibrated by S.J. aoatsch, Ph.D. Reviewed by eWerd,
Chief Physicist Director

L.A.Weiss Memorial Hospital
Chicago, 1111nois 60640 MNRC # 12-02418-02

EoNTROLNO. 7 93 2
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Outrut Measurements of Co-460 in nir
Probe Used 'Cu\’lﬂ\'l( ‘[;is‘o Ge Calibration Factor (Nc; ' [{ q']l_ R/nC

Electrometer Assembly ! C_CIP\,“‘QQ

— -

Electrometer Connections §

192 . Hadw =6 q96M /1.l

Electrometer Calibration Factor (Nn, ' . .

Temreratuce (T) !} Zé) oc ] Preesure (p) § ']q 5. mm Hg

— — . — — — - —— ———

'iﬂpr Cor f'C',‘on A', - (n';t'l

Olt—,)/(hﬂl - n-y) oooooooooooccooooocoo(l,

Where L, = time of sindle enrosure § ty = Total time of h enrosuros

and 0y and 0, are resrective Electrometer Readindgs

D= farct + A Mg iNge (76070 [(2734137295) Agn+Ta sevsses (11)

_—

Note A_ = 0,985 ¢ f, = 0.966 (water) and fq= 0.957 (tissue)

~ Distance from source to center of rrobe (SAD) 1 L05T em
Butld e tar I Yes / N A{Tﬁﬁr Correction 1 . PYLIGE |
[ - | — ‘
“1eld]| lime |tlectrometer keadinds Aver U Erpesane U, Remarks |
__Size]| ¢ L Qe (nC) . (nC) bbbl o e
cm filry . R ‘ froetoh
— Airi | Rads/Min
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L.A.Weiss Memorial Hospital
Chicago, I11inois 60640
NRC # 12-02418-02

The University of Texas Systerm Cancer Genter

M. D. Anderson Hospital and Tumor Institute
Texas Medical Center + 6723 Bertner Avenue + Houston, Texss 77030 Depa trr.nt of Physics

Instrument submitted by:

Ram Basavatia, Physicist

St. Joseph Hospital - Radiotherapy

333 N, Madison St. Page 1 of 4
Joliet, IL 60435 ! Report # 156

ACCREDITED DOSIMETRY CALIBRATION LABORATORY

Report of Calibration

Date instrument received for calibration: April 4, 1903
Date instrument calibration completed: April 28, 1983

Date calibration report completed: June 3, 1983

Description of instrument:

Capintec Exposure/Exposure Rate Meter Mode! 192, Serial # 77C486
Capintec Chamber Mode)l PR-06C (0.6 ml, AE plastic), Serial ¢ C11.61t58
Polystyrene Buildup Cap, # 10658

NOTE: Proper function and relfabi'ity of the rradiation measuring devices described in
this doc.mant are high'y dependent udon handling and use. Therefore, the duration of
responsih ity of The University of Texas System Cancer Center, M, D. Anderson Hospital
and Tumer Inetitute, and its employens for the calibration results extends only to the
time the instruments leave the M, 0, Ancerson Hosnital premises, It is recommended that
the inctrument user establish an anpropriate technique of monitoring the constancy of
the instryment resnonss hefore and after f+e submission to the Accredited Dosimetry
Calibrat en Laboratory and en a regu'ar basis toereafter, In addition, it fis the
express responsibility of *he instryment user %o assure himself (by persona)
compunieation, f recessary) that his {ntpraratation of the information in this document
fe cans tent with the intarpretation intendod Yy the Accredited Dosimetry Calioration
Laboratory,

NOTE: Po'arizing vo'tase ‘ow (170 V); batlery shou'ld be replaced,
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Chicago, IL 60640 NRC # 12-02418-02
ACCRIZITEN DOSITTRY £AL TMIATIAN CATIRATORY Pace 2 of ¢
Vo 2o WINTRINY SEMTTAL ANS Tuwpn pasTrTier Keport # 156
RATTON TALYARS: ' '

- — —— - - —

2rdn:  Boontopafreadian caliheating farsare whly te the chamhor-alertrometor.

32025 systen 2o 0 unit, with sca’es, switta settincs and outayt mese snecified. To
2a%n the revenire i rocateens 0 the coonntrical conter of tne fon charher volume®,
in the absens: of the caarbar, the ca' ceation factor 15 anpitad ¢irectly to the
instrumert rracding correctos fop temaosratymy and nrassyre,

R/C: R0 atenn/coulomh calisratior factnee anuly ta the don chamher a'ene, To
edtatn the cxpoiure n roentanng 1. the noretrica) center of the ion chambor volumae
‘n the absence of the chyier,  an antrtariete’y calidratnd fcoulory/rracing)
e’ectremetor m et ha yead,

. .
T —— . -

TTMOLRATLAC.ORF P GunE cranrresny rarTag,

For chamhors oren %9 tha Jtmasahare, the ‘retrumiat raadines warn normatized to 760
millimgterg o morcury are 22 veyeded Celitus,  tge 27 the chothew at othar nrassurng
and temocrat.res wequ i ror corriceior by the “ot!ldwing mu'tinlicative factor:

L2 . M

where T {g the temgeratova dn dnaeaes Celeius, and P fg tua chamhor precsyre in
millimoterg ~¢ Pnetury,
NO correc. 'ons wor: made for atr humidiey

CALIORATION €N ‘5ITIONS:

Ca'ibration ‘eld s'20 45 given by the cironsion across tha fipld “rom one 50-
percent intersi'y 1'ne to tae s%rer (in el =aosured at the ca'‘aration ¢istance,
Stem effect wae not TAvestinatad; tha catiswaticn factor ppntice orty Lo the fleld
s're stated, ;

Luring ce'iwation the chamber wie cantarpd in Sha hasm With the stem pordandicytar
to the beam direstion, eveep: for ordeawinoy 2 vwhane which ere c2Yidrated with the
sten parelle! to the Lear cirertion,

The ston of the nolarizian voltase ‘ndicates Lhn thimh s satentiy) relative to the
co'lecting electrada, althn, ' she tate,'e may asteatly Y orouncec,

The evposure rete at the ca'ibrat on PESItion was moasu ed wilh & transfer-ouality
for‘zation charber which wae calihratnd at the Nattena) fioreau of Stancards,

The overall sccuraey of the cplivraticoa “actors assiores by the /ceredited
Dosiratry Ca'iirction Lidoratory 1s be'lieved te Ne within 2,687 w'iieh inc'udee the
urcertainty Looerent fn the cotopminatian of $as reontean,

oot Qh 1Y '

Veeium paneny xeray hean oua'ity e doseritad ‘n terms of the first ha'fovalue
ThICnese ‘n w1 T tussing Af Atumiay or connan, the ratio of the firat (0 the tweone
Y Cavalym Shlepnnae  a g  Nonp ef Yoy tionna,

THO Ma'feva’on b avnngass worg ot ormd i VIR D oem diamatae anorturs and high
PUPity 2luminsm w grnane (caphare,  The ponriges and ‘on Shher ware noe it aned 4t

3'.. C"‘ lﬂ(' :Dc (0. bt e Bl .lo Y | Wy .)f\ 0'.,-,‘/\'.

*TRE contar ©F andewindmy hieipee (g mpmmat Yy e fan st Ny 2 cireu e groove,

gz»;p«J NG Jd I .

- —— —— - ——
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L.A.Weiss Mem Hos
Cheigo, 1L 60640 p NRC # 12-02418-02
Pace 2 of 4
~onort # 100
Teay AN IANATIOY LARARATOY

’nnqrn'vﬁq naney
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savesi A TUNIR INITITGTE
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nagort of Calibration

IRETRUVINT:

Wadat MLLCC (0,6 »', IF piactic), Serial # (4 PRLLL

Canint~n Cha=her
Potys' v o Pagd Bty o, R e Ry woe b y)
SCALES, SatTC P05ITIONS, A2 CCIITIONS: £ie'e Sze: 10 x 10 tﬂ?

=3
prairead, Leakage: -1 x 10 Y oa

Chamber Cnly  frientation: A‘r ho'e toward beam

Noména' Full Seate:r N/A

o Patarizinn Yeltace: 26N
{p= third'e)

AT, AT G RIS
2.00 A1 0.65 78 1 474, v 107 .UM
307 A1 0.86 17 7 1.2 » 10" X/

o’ A

)06 Cy 064 200 6 2,87, 9 10

..-O...-...........‘.............’....l -e ..-.........

-

o
Coha' =52 o7 074 2 L2 N/

ope 2202 770 mmiie;  The chamher wAS dotor=inad o ba onan to atmesaheric comunicatin,

oATA PaY_L7/niPAGE(s) _207/91
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L.A.Weiss Memorial Hospital NRC # 12-02418-
Chicago, 111inois 60640 12-02418-02
Pace & of &
Teport # 150

ACCREDITED DACINETRY CALIMRATION LAYIRATORY
N, U ARG KISPITAL AND TOMOR INSTITUTE

Aangrt of Ca'ibration

INSTRUVENT:

Canintec “rnocura/Txnocure Nate Metsr Vole! 107, Sorial # 77CAD6

SCALES, SWITCHM POSITIONS, AYD CONTITIONS:

Cegtoonetor huitch: Deyition

pACRT SELECTN: ELRCTROMETER
COVPEXIAYION FACTOR: L4090
WETER AANGT: NOLZAL or FXTEXASY ) (10,99 or 199.9 ful?
3 LU TR AT B TR LR Y scate, recpoctively)
""be! To'hl

NOTE:  2°6N ADJUST and BACKAROLND wore arfusted in accordance with the Canintec
42 dperation Yanua', Mowevar, ary 2ero ¢'fsot or zero drift should be
tocon inte account, 1f sionificant to the rexding he'ng taen,

L3

CMASGE CALIP ATION FACTOR: .

. 0.9°6 x.!O'o flunit of readinn

NOTE:  The eharge sersitivity wae conctant o within & 0.'% over the range of
'p‘ic ¢ nﬁ" f'r _':";A:.‘.'. ' .::;..""osl'

EXAMPLE:  Aseume that the chomber described on pane 3 is M‘musoa with the
eloctrometer and switch settines described abave with EXTENDED, that the
tewnaratyresprossure corroction 15 1,000, and that the reading 14 0
Chon, B0 750 seate)y them the agsasure for Cobalt«C0 raciation wou ¢
H*&g y 0,096 y 10(.6) x 4,077 5 '0/e0) & 408 A, Noninal fu'l scale 1«
! l"\,‘ » : e — - — e e a —— o ——

MATA BOOK__1S _:PAGE_279
) . - r\ . 7
1’/ '/ ""P/’/ //
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L.A.Weiss Memorial Hospital tfe
Chicago, I11inois 60640 Exhibit 7

NRC License # 12-02418-02
Cobalt 60 Teletherapy Unit

EMERGENCY OPERATION

[f it is necessary to halt treatment before the opreset time has ela)cad or

if the beam does not turn “off" after the normal exposure cycle has been
comp leted:

Press the "EMERGENCY” Bar on the Control Umt.
Should the beam still remain "on™:

1. Quickly remeove the patient from the reatment room.

Warming

Avoid direct exposure to the beam; do not
remain in the treatment roor longer than
absolutely necessary while the beam is "on.”

2. After leaving the treatment room, lock the docr or post a guard to
prevent unauthorized entry.

3. Call Or,_Jashbir Mehta, M.0.__or the Radiation Safety Officer. x.2326

[f the patient cannot be remdved, close the Shutter manvally by turning b Emer.

gency Shutter Handwheel on the fromt of the Head in the dockwise direction indicated
by the arrows.

Caution
Secause the treatment table may be quickly
and easily moved, the operator, rather than
first taking the patient from the room, may
attempt to close the Shutter manually with
the handwhee! (also easily turmed when power
falls) while simultaneously removing him
from direct exposure to the beam. The oper-
ator s therefore cautioned that concemn for

the patient’s wafety must always remain the pare.
mount conuderation.

[# the Shutter stil] does not close (the red marker on the handwnee! s "up"
whnen 1t 13 closed):

1. Move the machine so that the beum does not fall directly on tha patient,

2. Leave the room, close the door, and post 4 quard to prevent unauthors
f2ed entry,

ATC «1<8004321-5803 « Service Department

3. Notify Op Yashbir Mehta, W.U.  4ng picher t-Ray Service . 2090709

Department Heaa Home Phone 512-032;
Radiation Safety Officer, Arun Xaluskar, Ph. D, 363-308

EONTROLNO. ¢ D3 2 1




Medical Technology, Inc.
Betatron Corporation
Advanced Medical Systems, Inc.

One Factory Row « Geneva Ohio 44041
(216) 9510247 TWX B10427.2183

June 11, 19¢5

Louis A, Weiss Memorial Hospital
4646 North Marine Drive
Chicago, IL 60640

Attention Dr. Kaluskar
ATC Medical Group has received the Picker C-9 teletherapy unit in

on trade from Lnuis A, Weiss Memorial Hospital, 4646 North Marine
Drive, Chicago, Illinois. The C-9 unit, stretcher and ¢ R M

curie source was received by ATC Medical Group and removed from the

premises of Louls Weiss Hospital on £:/éﬁ7ii’
OATE

Signed upon Jeceipt by both parties:

SIGNATURE, SIGNATURE

—

o

4 , ,

\ /71" ' ) /,"/j/,Tj‘(‘l. e
v'¢~214-,~;1/_4“ - _..‘:,:"___4“ e . '-""_ y ( AT

ATC MEDICAL GROUS LOUIS"WEISS HOSPITAL

€yl e

DATE




Advanced Medical Systems, Inc.

1020 London Road
Cleveland. OH 44110
(216)692-3268

Louis A, Weiss Memorial Hospital
4646 North Marine Drive
Chicago, IL. 60640

{RC License # 12-02418-02

Radiation Therapy Department (Cobalt)

Received from thz above-named facility as of /XL 20 58004/ 12/6/ z

one 60-Cobal te_l)et/herapy source, lodel Number _ , Serial

Number AT A

Advanced Medical Systems, Inc., is authorized to reccclive the above-
mentioned source under N.R.C. License number 34-19089-01.

7 - f
Signed: _ | 72 lid //?T%/‘x‘—

,/i, or. Advanced Medical Systems, Inc,

7/
e
Dated: (/71051
4 7




