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EDW ARD TORVIK. Sc.D.
JOSE.H A. ROSE. B $ E E.

Feb rua ry 28, 1985

Ms . Jenny Johansen
Nuclear Materials Section B
U. S. Nuclear Regulatory Commission
Region 1
631 Park Avenue
King of Prussia, PA 19406

Re: License f 07-12153-03

Dear Ms. Johansen:

Enclosed please find copies of radiation survey and calibration
reports on the equipment recently installed in the Departmcnt of
Radiation Therapy - Christiana Hospital.

The following equipment changes have been made since we submitted
our amendment application:,

I. The beam-on monitor has been replaced with a Eberline
Source Position Indicator, Model SPI-2 for all tele-
therapy rooms.'

RECEIVED P)Y LFMGnIr .L

Date.. 3.. 3.. K. . ').p
In our amendment application we stated that the functional 1

. status of the monitor would be determined using 10 micro-
Curie source. The Eberline equipment was not sensitiveLeg...

By...... k........
.

YZ .gg.A. */ enough to respond to the 10 microcurie source. The |

functional status of the Eberline monitors is determined. . . .

* ' , ' ,by the technologist at the start of each treatment day
.

j

Orig. To . . . . .g. . ./gf. . . -
and observing on the TV monitor the response of indicating

,,,

by turning the teletherapy on (source in "0N" position) |

Actien compt. . . /. . . |

lights on Eberline monitor.
,

II. Our teletherapy system has be.en replaced by the following
uni ts :

Applicant. hOk%[(
1

l. Keithley Electrometer Model 602 Serial #191720 |Chee!;rd..
., , * ,

fArmant;F: ne,~, .
Typece m r "* 2. Data Precision Digital Multimeter Model 22,

Serial #2600 g'''

D=cc:,n.s. e ,g "

t k 6
"DFFICIAL RECORD COPY".

w.;
..

.

|~TTTRISTIANA I AL - 9 g 5

h[
M4755 OGLETOWN-STANTON ROAD

4 %
.

@.().N,P.O. HOX 6001
f. 4

,

)NEWARK, DE aw4 ur m71g mp a

h [1{p g 850430 $ E MAR 011985
'

07-12153-03 PDR E N
A PRIVATE, NOT-FOR-PROFIT, NON-GOVERNMEN l'IIOSPITAL, RECEIkNG NO TAX SUPPORT FOR OPERATIONS

.
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Ms. Jenny Johansen (cont'd)

3. PTW Chamber Model N23333 (Nuclear Associates
Model 30-352 (0.6 ml, acrylic) Serial i A325

4. Acrylic Buildup Cap i A325

This system was calibrated by:

The CNMC Company
Radiological Services Division
7029 W. 42nd Avenue
P.O. Box 50118
Amarillo, TX 79159-0118

Calibration date is March 23, 1984.

.

.

Yours truly .
. f

fh'75 AY'

/
Ed" ward Torvik , S c.D. , Phys i cis t

ET/e1
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RADI ATION SURVEY AND CALIBRATION

MEDICAL CENTER OF DELAWARE, INC.

CHRISTI ANA HOSPITAL

4755 Ogletown-Stanton Road

P.O. Box 6001

Newark, Delaware 19718

ELDORADO - 78

serial No. 10,

,

/

Edward T[rvik , S c.D. . Phys'i ci st
'

i

|

Feb ruary 26, 1985
|
l

!
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( ) RADI ATION SURVEY AND CAL )hATIONI
,

.

THE MEDICAL CENTER OF DELAWARE, INC. '

CHRISTI ANA HOSPITAL

4755 Ogletown-Stanton Road
f

Newark, Delaware 19718
.

ELDORADO - 78

A. This is a report of the head protection survey with the beam i

"0FF", room protection with the beam "0N", and the direct
primary beam calibration of the Atomic Energy of Canada Limited,
Eldorado-78, Cob al t-60 unit. This unit has 2880 Curie Cobalt-60
source. This source was installed February 7,1985 at the
Ch ris ti ana Hospi tal, Newark, Delaware. Authorization for this
Cobalt-60 source was granted by the USNRC in source license
#07-12153-03, Amendment No. 2.

1. SURVEY OF SOURCE HEAD, BEAM "0FF"

A survey of the source housing was made with the beam
_

"0FF" on a sphere one meter from the source. The 17.
data points were used to compute maximum and average
expos ure rates . The results are tabulated in Table 1. .

The measured maximum and average exposure rates are '

less ' th an 10 mR/h r and 2 mR/h r respe cti vely .

2. ROOM PROTECION SURVEY, BEAM "0N"

A radiation protection survey of the areas adjacent to
.the Eldorado-78 room was performed, using an Eber11ne-530 (

survey meter calibrated January 3,1985. All readings
were taken with the collimator fully -opened and a plastic
ph antom placed in the ' primary beam. Average beam "0N"
time for any span of 1 hour is es timated to be 20 minutes.
Maximum beam "0N" time is estimated to be 10 hours per
week with the beam directed vertically downward 90% of
the time, and towards the outside wall the other 10% of
the time. The average weekly exposure for each wall en-
closing the unit are tabulated in Table 2. These figures
were calculated by adding together the maximum dose rate -

at each wall with the beam in the vertical position, multi-
plied by 9.0 hours , and the maximum dose rate with the
beam in the horizontal position multiplied by 1.0 hours.

;
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Toln tho rnpy Unit
|

*
,

h,MMan u f ac tu re r: AECL 0.4 i I 0.5r
; ._o

Model No ELDORADO-78 y, |iL t . j

Serial No: 10 ,! |
0.3 0.3

|
... g

N
0.7 i

Source Data

!

Manu f ac tu re r Neutron Products !

Model No: NPI-20-9000W ,

0,5 0.1serial Not T-200

Activity: 2880 Ci on 1/1/85 g,

E
1.2s,

Msurvey Me te r ( .j

0.4 | \ 0.1Manufacturers Eberline

Model Not PIC-3 *

|Serial No 235

Calibration Date: Janua ry 3, 19 85

.

Listed values are in 0.6 0.1 ;

cR/hr at one meter |

f**

| -- A ...f ,Ave rage Expos ure 0.4

k
,

|

Maximum Exposure 1.2 %, j

0.7 \ 0.1

|

CHRISTIANA HOSPITAL

Telatherapy Head

Radiation Survey Report - Beam OFF
,

2. !
-

|
._ - . - _ . - - . _ ._ - _ .. - . _ -
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TAB LE 2

ELDORADO - 78

RADI ATION PROTECION SURVEY

Maximum Field Size at 80 cm.

Plastic Phantom

P rimary P ri ma ry AverageLocation Beam Directed Beam Directed Weekly
Down (mR/hr) Toward Outside Wall Expos ure

(mR/h r)
.

Entrance Door 0.5 0.2 0.7

Centrol Wall 0.3 0.1 0.4

Exam. Wall 0.3 0.1 0.4

High Energy Wall 0.0 0 0

Outside (Scatter only) 0.3 0.1 0.4

Outs i de 0.3 0.1 0.4

Roof 0.3 0.1 0.4

The . listed readings are the maximum exposure rate for that location in
mR/hr.

Exposure Condition
S u rvey Ins trument

Plastic Phantom in Primary Beam = W = 25 Cm Mfg: Eberline
-L = 25 cm

Maximum Field Size H = 20 cm Model No. E-530
3Scurce Phantom Distance 80 cm
Ca at on ate: J an .3, 19 85

|

. -- -.- --- . .- . . - . ..
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3. SAFETY DEVICES

A. Signal lights on the control panel and on the
source head support arm indicate the source "0FF"
(green) and the source "0N" (red)~ position. A
light over the entrance door indicates source "0N"
con di ti on. All these lights operate normally.

B. A door interlock switch turns the source "0FF" i f
the treatment room door is opened. The source
remains in the "0FF" position until the door to the
treatment room is closed and control panel reset
button pushed.

C. The emergency procedure to be followed when the
source fails to move into the "0FF" position is
displayed at the cons ole. See APPENDIX 1.

D. A sign with the radiation symbol and the wording
" CAUT I ON HIGH RADI ATION AREA" is posted on the
treatment room door.

E. A sign bearing the conventional radiation symbol
*

and the words -

CAUTION
RADI0 ACTIVE MATERIALS
COB ALT-60 8730 CURIES

8/1/76
Cat.No. NPI 20 9000W
Serial No. T-200

is placed on the unit.

F. Mercury cutout switches allow the primary beam to be
directed no more than 370(degrees) from the vertical
position towards the exam wall and no more than
1020 (degrees) from the vertical towards the
outside wall.

G. Emergency off switches, which de-energize the entire -

unit, are located on the unit's mainframe, hand control,
and cons ole. All these switches operate normally.

H. A wall mounted radiation monitor (with back up power
supply) which flashes red whenever the source is "0N"
is secured to the treatment room wall.

;

I

- . . . _ . _ _ _ . , _ . _ _ _ . _ _ , _ . . _ . . _ _ _ , _ _ . _ _ _ _ _ . _ . _ _ _ , _ _ , _ _ _ . _ _ _ _ _ . _ _ _ - . . _ - _ , . . _ _ _ _ _ , . , . _ . _ _ . _ _ _
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I. Expos ure Timer

The accuracy of the exposure timer was measured
and found to be in error by 0.027 minutes. That
is , exposure time must be reduced by 0.027 minutes.

J. Back-up LED Elapsed Timer has been installed on the
control panel of this teletherapy unit.

K. The five year Inspection Certificate and Teletherapy
Trans fer Form have been completed and can be found
in APPENDIX B. The Teletherapy Trans fer Form
indicates that source has been wipe tested and found
to be leak free.

L. The depleted Uranium wipes have been performed and4

the swabs sent to ICN Pharmaceuticals for analysis.
The results have not yet been received.

4. Beam Intensity

The intensity of the primary beam was measured on
February 8,1985 using system calibrated by
CNMC Company on March 23, 1984. The measurements
were made at a depth of 5 centimeters in a water
phantom. The field defining collimators were set
for a 10cm x 10cm field at 70 centimeters. The
measured dose rate was then adjusted to a depth of
70.5 centimete rs .

4

Dose Rate = 91.68 rads / min at 70.5 cm. for a

10cm x 10cm field at a source

distance of 70 cm.

.

<

4

_ , - - .. . . - . _ _ _ _ _ .__ . . . . , . . _ _ _ , _ , . , , , , , ,, .._._____,_.~..,,,._m,,,, , _ _ _ , . . . , , _ . _ _ _ _ _ , _ - _ _ , . , . , , , . , . _ _ _ . _ , , _ _ _ . . .
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IMPORTANT :
.

AECL MODN 5 76, 78, 765, 780, AND 780.ETS

TELETH.ERAPY UNITS

I

IF THE DRAWER FAILS TO CLOSE,
;

PROCEED .AS FOLLOWS: !
!-

1. Remove the patient from the treatment room.
|-

A. If the patient is ambulatory, instruct him to get off the |

table and leave the room. :
'

\

B. If the patient is not ambulatory
|

I. Enter the treatment room (avoid exposure to the

useful beam)
.

2. Disconnect wheel locks on treatment table, and
-

3. Push treatment table from the room. . ,,

2. Close the door and secure the room against unauthorized entry.

'- 3. Notify the following individuals:

Chie f Technician: Elisabeth T. Klein
,

Physicians: Carlo A. Cuccia, M.D.
Ekkehard S. Schubert, M.D.

-Donald C. Tilton, D.O.
Viroon Donavanik, M.D.

Radiation Safety Office: 733-1453

4. All remedial action to be taken will be under the supervision
1

of Radiation Safety Office personnel.

.

, - , . - - - - . , . , .- n, , ,..,,,,,,.-..,,---._-.,-.,.,.w-.-_,-.,,,,,,,.,..,-,.-.--,._.-_,,c- - , , , . , - - - ,-,,-,-,--,,y,_.~,-- - -
...,-~-n-
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... ~ .( APPENDIX 2 Q
e

Therapy Services Incorporated
Five Year Inspection Certificate

This is to certify that the A E L. Cobalt-60
teletherapy unit, Model No. EA.bDRAtc ~l f Serial No. I o

located at MEbtCyM t 6) AM c>c h6

NB.0AM, DO ant' was inspected and serviced on
FE800A '/, t Q 76 by JGPAM l .h1 to

'
assure the proper function of the source drive nechanism as
authorized by Maryland Radioactive Materials License Number

MD-21-009-01.

Signed i t . >b Date 2L-7-f5'6
- u

.

Parts Used

Eecommendations for future servic,e

.-

f

I further certify, that Therapy Services Incorporated, Source

Drive Mechanism Servicing Procedure 2001 or 1002 was followed.

Date 2.-7-EbSigned
-

, -

.

|
'

TSI Form 103

_ . _ . . .- . _ _
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Teletherapy Transfer Form -

t

4

-
, ..

This is to certify that the following Cobalt-60 teletherapy source:

Manufacturer NEUNM PRebuc:rS (L)C -
Model Number t091 -7o -9 occ.M
Serial Number T-7OO

,

128 5 has7 S8C curies as of icontaining _ -

been wipe tested and found to be leak freeg has been h4mem the
~

following telethezapy unit: @TM.L.Eb Lu

Manufacturer AEC-(
Model Number E"'LCom -~Tg
Serial Number |- O -

located at Ott945r( AtJA. A-65sS (,T144
.

4755 oGudeo;M-ithuTod R.C.
MEuj APK /, I>ELAuH@C (WOT

and is hereby transferred froa dLPLIA-DIWGt5rA. 9OVN '
| d, , P/KEAMOGk3T" r CAuVbh.k)\ A- Radioactive

Materials' License Number E (o4 ( ~7m to

Me'D'1CA4 CkM-T G)F C)Ct AudADC M EC -
Radioactive Materials License Number 07 1Et 53- 83 .

.

%

Signed hb _ kod35ni
e : i . v j

Date 2 - 7 -- E $ J'7-fI

company /
Institution ALPM-CAAEGxA %;dumL 81A p/ [Mh'

S E E V A T , 1 M C.
.

9

*

O

O $

.-- , . . - - - - - - - .
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Telethezaw Transfer Form
* $

7
-

u
- \

This is to certify that the following Cobalt-60 teletherapy source: {
'

Manufacturer M M APM W IW.
'

Model Number . N Pt -2.o - 9 coo w . .

Serial Number T- 7 O O

containing _ curies as of [ l - | -- 8 6 has'2. E WO
been wipe tested and found to be leak freeg has been removed from the
following teletherapy unit

Manufacturer A- E C L ,
Model Number tE t t>e 62tA D o 7 g
Serial Number io

located at to it Au lag toc.3 Ov\EBcA.t CeM

bHtSTMLTT TIbP4cOdikCt:23 5-
Lui2nAiMGiroO , DiemIAM t 9 rros

and is hereby transferred from tu i Lw umbu AAGh cA4 CWf

\rJ i LM iMGrTOAh , b E'L , NRC Radioactive-

Materials License Number 07- t 2t 5 3- o3 to,

A<._fitA -OMEGA S,69M LCtES , | L.X' . PM3%C\ACO h57, CA .

Radioactive Itatorials License Number 2 (a Ql ~7 b .

.

|

1

Signed bi1 . . b. . .
-

. . . . . . . . . . . . . . . . . . . . ~ff/ dd & h d..i

{
Date z-S-45

-
'J

'

U ': v '

\

a-745 -

Company /
' '

Institution AI.PH-A-oOAt:CrA w 1Llatl O W D 0 #1 $ /It4444.,
.. _

MGLCE'S ,1 bdR .
. .

e

i

.

9

- - . . - - ~' ~: . . . . - - . .-- . - , - . ,. - . - , . - . - . .. . . . - - - . . - , . . . - -

*
-

-
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RADI ATION SURVEY AND CALIBRATION

MEDICAL CENTER OF DELAWARE, INC.

CHRISTI ANA HOSPITAL
,

4755 Ogletown-Stanton Road

P.O. Box 6001
J'

Newark, Delaware 19718

THERATRON-80

Serial No. T 438

|

|
|

|

. |

Y d'E'(.
Edward Torvik , Sc.D. Physicist

Feb rua ry '26', 19 85

. . _ _ _ _ _ _ . . . _ _ _ _ _ _ _ . . . _ _ _ _ _ _ _ _ _ _ - _ _ . _ . - - . - _ _ - _ - - _ __i-____-_. . _ . - _ - . - . -.
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THERATRON-80 TELETHERAPY UNIT

This. report covers the source housing protection survey with l

the beam "0FF", room protection survey with the beam "0N" and !
direct primary beam calibration of the AECL, Theratron-80,

~|Cobalt-60 teletherapy unit. This Cobalt-60 source was installed i

J anua ry 29, 1985 by Therapy Services Inc. at the Christiana '

Hospital, a Division of the Medical Center of Delaware. Au th ori -
zation for this Cobalt-60 source was granted by the USNRC in
license #07-12153-03, Amendment No. 02.

Survey of Source Head, Beam "0FF":

A survey of the source housing was made with the source in the
"0FF" position on a sphere one meter from the source. All 17
data points were used to compute maximum and average exposure
rates. The results are tabulated on Table 1. The measured
maximum and average exposure ratas are less than 10 mR/hr and
2 mR/h r.

Room Protection Survey, Beam "0N"

The radiation protection survey was made of the areas adjacent to
the Theratron-80 room. A survey meter was used to measure dose
ra te values *or radiation transmitted through protective walls
and ceiling of the treatment room. All survey meter readings
were made with the collimator wide open, plastic phantom in primary
beam at a distance of 80 centimeters from the source. The maximum
instrument readings for 0, 90,180, and 270 degrees with beam
stopper in primary beam and weekly exposure doses are tabulated
in Table 2.

From the data in Table 2, it can be concluded that the shielding
around the Theratron-80 unit more than meets the requirements
of Titie 10. Part 20, Code of Federal Regulations Chapter I,
Standarcs for Protection Against Radiation.

The weekly exposure was calculated using the following assumptions:

1. Beam "0N TIME" would be 10 hours per week

2. The primary beam would be directed at the various
locations for the following times during the week:

~

Beam Angle Hours per week Location

| 0 10 h rs Floor0

j 90 2.5 h rs Outside wall
0

1 800 1. 3 h rs Ceiling,

i 2700 2.5 h rs Corridor wall

,

_ _ _ _ . _ - _ _ _ . . _ _ _ _ _ . _.__.._.____..___ _ _ ___ _ __
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sorial No: T-438
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Survey Meter -
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1.1 0.2,, ,N;

e
,

Lioted values are in
CR/hr at one meter

.

Avorage Exposure 0.8

1.5 0.1Maximum Exposure ~3. 6

y r N .

| -- A . . , ,

| %

1.6 0.1

'

CHRISTIANA HOSPITAL

Telesherapy Head

Radiation Survey Report - Beam OFF
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Beam Intensity

The -intensity of the primary beam was measured on January 31.1985
using system calibrated by CNMC Company on March 23, 1984. The
measurements were made at a depth of 5 centimeters in a water
ph ant om . The field defining collimators were set for a 10cm x 10cm
field at 80 centimeters. The measured dose rate was then adj usted
to a depth of 80.5 centimeters.

Dose Rate '= 135. 4 rads / min at 80.5 cm. for a

10cm x 10 cm field at a sourcei

distance of 80 cm.

The previous dose rate value . corrected for physical decay yielded
a value of 135.0 rads per minute at 0.5 cm depth in water for a,

field size of 10cm x 10cm at source distance of 80 cm.

Safety Devices Include the Following:
,

1. Signal lights on the control panel and on the source head
support arm indicate the source "0FF" (green) and the source
"0N" (red) position. A red light over the entrance door,

indicates source "0N" condition. All these lights operate
'

normally.

2. A wall mounted radiation monitor (with back up power supply)
which flashes red when the source is "0N" is secured to the
treatment room wall.

3. A door interlock switch turns the source "0FF" if the
treatment room door is opened. The source remains in the
"0FF" position until the door to the treatment room is
closed and control panel reset button pushed.

4. The emergency procedure to be followed when the source fails
to move into the "0FF" position is displayed in APPENDIX A.

5. A sign with the radiation symbol and the wording " Caution,
High Radiation Area" is posted on the treatment room door.

;-
' 6. Mercury cutout switches allow the primary beam to be directed

towards the walls and ceiling only when the beam stopper is,

interposed in the primary beam.~

7. A sign bearing the conventional radi ation symbol and the words :

__. - . - - . - . _ - _ - . - . - . _ _ _ - - - . - _ - . - . - _ . . - - -
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7. ( con t ' d)

CAUTION
RADIOACTIVE MATERI ALS
C08 ALT-60 8470 ' Curies

9/1/ 80
'

Cat. No. 20-9000W
Serial No. - T438

has been attached to the head of the Theratron-80 unit.

8. Exposure Timer

The accuracy of the exposure timer was measured and found to
be in error by 0.027 minutes. Th at is , exposure time mus t
be reduced by 0.027 minutes.

9. The five year Inspection Certificate and Teletherapy Transfer
Form have been completed and can be found in APPENDIX 8.
The Teletherapy Transfer Form indicates that source has
been wipe tested and found to be leak free.

10. The depleted Uranium wipes have been performed and the swabs
sent to ICN Pharmaceuticals for analysis. The results have
not yet been received.
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A.E.C.L. !AODELS 6, B, 60 AND 80

TELETHERAPY UNITS

IF THE DRAWER FAILS TO CLOSE,

PROCEED AS FOLLOWS:

-

. . . .

_

Remove the patient from the treatment room.i 1.

If the patient is ambulatory, instruct him to get offA.
the table and leave the room.

If the patient is not ambulatory:B.

, treatment room (avoid exposure to the ,
,

Enter the1.
useful beam) and close field collimators to minimum
field size.

s

i,
'

Rotate the treatment table so that patient is out2. andof the useful treatment beam, s

Transfer the patient to stretcher and remove from3.
the room.() .

Close the door and secure the room against unauthorized entry.2.

Notify the following individuals:3.

Chief Technician: _ E. Klein

Dr. C. CucciaPhysicians: Dr. E. Schubert
Dr. D. Tilton
Dr. V. Donavanik

Radiation Safety Office: 733-1453 or.1458

All remedial action to be taken will be under the supervision
4. of Radiation Safety' Office Personnel.

s

*

/** s

b %

I

7.

. _ _ ._ .. .
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2 APPENDIX B
,~

O>..
.

b rapy Services Incorporated
Five Year Inspection Certificate

.

u

This is to certify that the A . E .C. L , Cobalt-60
'

teletherapy unit, Model No. h gh Serial No. Z67.

-located at C 64RASTINA 9404PCTAL .,, , _

MEWARKi CHh.A* LLA*C -waa inspected and serviced ons.
.

umuQ2M 29, )9 85 by .Ic@AM Le % F to

assure the proper function of the source drive mechanism as
^

authorized by Maryland Radioactive Materials License Number
MD-21-009-01.

'

.

Signed %211 u ( _ Date ! -2.9 - 86
% . c, -.

v
.

*,~,*
'

Parts Used 2 TET: lok 1 C. O g DES
,s -

-

,

1-. ,-
1

|
^

m
t

_

4%

.-
|
|

Recommendations for future service
s

|

-

-
. -;

' e' i

I further certify, that Therapy Services Incorporated, Source
Drive Mechanism Servicing Procedure 1001 or 1002 was followed.

y

Sign#

v.A Date t - 29-85
"s } V

Lf
N

s

|^

TSI Form 103-
,

-
_ . _ - - _ _ _ _ _ .
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Teletherapy Transfer Form

This is to certify that the following Cobalt-60 teletherapy source:

Manufacturer ME W e 4 Peob0 m iMC.,
'

Model Number . M 9 t - to 0)000 v/.
Serial Number T-433

containing H~l S 6 curies as of i - I-3 5 has
been wipe tested and found to be leak frees has been W the
following teletherapy unit 45TM.UiG lt4

Manufacturer A EF C (_,

Model Number TMEV%TRoki&O
Serial Number ~2. 67

located at C tt PA ST a AM A H-o39tTrC k.r
1

'475S oGu=touaN-srhuvou eOAb |

Nan 2AR14| baAujAP-C tCl7LT |

l

and is hereby transferred from A t Pita -o'AEG A SEeu tces , t K
PA2 A CM co NT, CALLE6RMiA Radioactive I

Materials License Number 2(o tt-t 70 to I

Ct-letSTI AM A (-toS9(T/tL i M EbjAK, bewACE. - M ec
Radioactive Materials License Number 07- |2. I 53 -os I

.

% .: b [[[ Add 3h1MSigned
v v s.

Date l'7 -SS l ~ 3D-$$

Company / ',
"

1 v><t. (I M u_ / de/tuckt44 -Institution /R 944 A-ObAEGA f,

#S E E G tC_E S , i M C..
,

,
.

* 4

e

9.

- \
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Teletherapy Transfer Form

. $
This is to certify that the following Cobalt-60 teletherapy source: ]

Manufacturer MEUT1209 9f4DM i MC., j
Model Number .)JPt_2,o_c3oco W'. 7
Serial Number ~T- Q 3g

-
'

| containing 147TG curies as of I- I- 8 b has $
been wipe tested and found to be leak free has been removed from the -

following teletherapy units e

Manufacturer A EC L
Model Number EO

-

Serial Number 7 67 I
located at (A> a L.M i L5C;:U30 WCAL.CE%tTh7 5

CMSTMUT~c1 Nb.5 hk N -

LuiLM iWCahk bEu1W/RE'. MOS g
_

and is hereby transferred from tual.Mi MGTO@ MiED(CAL Ct%~TLT , '

'
has t M i uccTbM i CG'LM , M R C. Radioactive

Materials License Number o'7 ' l'2. I 53 - o 3 to
:

:

As.Pm-cuBxA. steheiES. IL3C , PAEA94catTr, cA . , CAuE -

'

Radioactive Materials License Number - 2.(o Q l - 7 0
'

.
.

_

_

A~
. . . . . . . . . . . . . .

Signed Q1 s t AA
.

6 (a n M[|| ~/?$lL% b
<' ': u ' )

! - 7 5| - 35 , ,

/ - 30 - fr $ aDate

Company /
. 3

3

Institution N.M-OMGkA M W M- [ h chD M'/[h/a d d R _- ]
M LCOEi M. h

=
. 5,

E.
- :

E
"

i
5

- . #
.

_ _ . _ . .
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RADI ATION SURVEY AND CALIBRATION

MEDICAL CENTER OF DELAWARE, INC.

CHRISTI ANA HOSPITAL

4755 Ogletown-Stanton Road

P.O. Box 6001

Newark. Delaware 19718

TH E RATRON-80

Serial No. 231
i

|

|

. 5$ fx
Edward forvik , Sc.6. .khysicist

February 26 19 85

|
, ,

. .

. _ _-- _ J. . .
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THERATRON-80 TELETHERAPY UNIT

This report covers the source housing protection survey with
the beam "0FF", room protection survey with the beam "0N", and
direct. primary beam calibration of the AECL, Theratron-80,
Cobalt-60 teletherapy unit. This Cobalt-60 source was installed
Octobe r 10, 1984 by AECL LTD at the Christiana Hospital, a Division
of the Medical Center of Delaware. Authorization for this
Cobalt-60 source was granted by the USNRC in license #07-12153-03
Amendment No. 03.

Survey of Source Head, Beam "0FF":

A survey of the source housing was made with the source in the
"0FF" position on a sphere one meter from the source. All 17
data points were used to compute maximum and average exposure
rates. The results are tabulated on Table 1. The measured
maximum and average exposure rates are less than 10 mR/hr and
2 mR/hr.

'

Room Protection Survey, Beam "0N"

A radiation protection survey was made of the areas adjacent to
the Theratron-80 room. A survey meter was used to measure dose

'

rate values for radiation transmitted through protective walls
and ceiling of the treatment room. All survey meter readings
were made with the collimator wide open, water phantom in primary
beam at a distance of 80 centimeters from the source. The maximum
instrument readings for 0, 90,180, and 270 degrees with beam
stopper in primary beam and weekly exposure doses are tabulated
- in Table 2.

From the data in Table 2 it can be concluded that the shielding
around -the Theratron-80 unit more th an -meets the requi rements
of Title 10, Part 20 Code of Federal Regulations Chapter I,
Standards for Protection Agains t Radiation.

The weekly exposure was calculated using the following assumptions :

1. Beam "0N TIME" would be 10 hours per week

2. The primary beam would be directed at the various
locations for the following times during the week:

Beam Angle Hours per week Loca tion
,

0 0 10 h rs Floor

090 2.5 h rs Outside wall

1800 1.3 h rs Ceiling

270 0 2.5 h rs Corridor wall

.

--um_ - _ - - - , , . . . . ~.___v _,__._.,-___,,_.___m--, . ..- . , - . . . _ - - . . - - - , - - - - - , _ _ . . ___..m,- #--
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* Td19thornpy Unit

|Manu facturer AECL 3,.

1.2Hodel No: The ra tron-80 1.0 j -
,

, .

Se rial No. 234 3e* I ;

!

.0.9 1,o

... g

Source Data

Manu f ac tu re r : AECL

Model No t C-146

Serial No: S-3623

1.6Actirity: 5985 Ci on 1/1/85 .23

[.

<- %
Survey Me te r r *

t
- 4.1g

Manu fac ture r : Eberline N,

#
Model No: PIC-3 / ,

1.2 b ! 0.1 l
Serial No: . 135 es* a

e

Calibra tion Date: Jan. 3, 1985

.

' Listed values are in
MR/hr at one me te r 1.2

. y f* * '
F '

Ave rage Exposure 1.08 -

J~~ r IMaximum Exposure : 4 .1 -

%

L*

1. o.1

.

Christiana Hospital

Teletherapy Head

Radiation Survey Report- Beam OFF

2. i

J
j
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Beam Intensity

The intensity of the primary beam was measured on January 31,1986
using system calibrated by CNMC Company on March 23, 1984. The
measurements were made at a depth of 5 centimeters in a water
phantom. The field defining collimators were set for a 10cm x 10cm
field at 80 centimeters . The measured dose rate was then adjusted
to a depth of 80.5 centimeters.

Dose Rate 146.9 rads / min at 80.5 cm for a=

10cm x 10cm field at a source
,

i

distance of 80 cm.
i

Safety Devices Include the Followino:

1. Signal lights on the control panel and on the source head
support arm indicate the source "0FF" (green) and the
source "0N" (red) position. A light over the entrance i

door indicates source "0N" condition. All these lights '

operate normally. i

|
2. A wall mounted radiation monitor (with back up power I

supply) which flashes red when the source is "0N" is '

secured to the treatment room wall .
3. A door interlock switch turns the source "0FF" if the

treatment room door is opened. The source remains in the
"0FF" position until the door to the treatment room is
closed and control panel reset button pushed.

4. The emergency procedure to be followed when the source
f ails to move into the "0FF" position is displayed in
APPENDIX A.

5. A sign with the radiation symbol and the wording " CAUTION,
HIGH RADI ATION AREA" is pos ted on the treatment room door.

6. Mercury cutout switches allow the primary beam to be
directed towards the walls and ceiling only when the beam
stopper is interposed in the primary beam.

7. A sign bearing the conventional radiation symbol and the
words :

CAUTION
RADI0 ACTIVE MATERI ALS
COBALT-60 6464 Curies

June 4,1984

has been attached to the head of the Theratron-80 unit.

!

, - . . . ...._- . _ . . . - . - - . - - . . - _ . - . - _ - - - - - . _ _ - - . . - - . - . - - . . - , - - - - - . - - -
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8. Exposure Timer

The accuracy of the exposure timer was measured and found to
be in error by 0.008 minutes. That is , exposure time must
be reduced by 0.008 minutes.

9. A dry wipe test was performed by AECL on 10/10/84 - res ul ts '

ne g a ti ve .

A dry wipe test was performed by Medical Center of Delaware
on 2/7/85 - results negative.

10. The depleted Uranium wipes have been performed and the swabs
sent to ICN Pharmaceuticals for analysis. The results have
not yet been received.
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A.E.C.L. MODELS 6, 8, 60 AND 80

TELETHERAPY UNITS

IF THE DRAWER FAILS 'TO CLOSE,

PROCEED AS FOLLOWS:

.

. . ..

b' Remove the patient from the treatment room.1.

If the patient is ambulatory, instnact him to get offA.
the table and leave the room. .

B. If the patient is not ambulatory:
Enter the .t.reatment room (avoid exposure to the1.
useful beam) and close field collimators to minimum

C. '} field size.

Rotate the treatment table so that patient is out
4

2.'

of the useful treatment beam, and

Transfer the patient to stretcher and remove from3.

hl the room.

Close the door and secure the room against unauthorized entry.2.

3. Notify the following individuals:
.

Chief . Technician: . ._ R._ Klein

Physicians: Dr. C. Cuccia
Dr. E. Schubert
Dr. D. Tilton
Dr. Y. Donavanik

Radiation Safety Office: 733-1453 or 1458

All remedial action to be taken will be under the supervision4.
of Radiation Safety Office Personnel.
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APPENDIX A
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