
r ~

*p .,

j'px. . ..
,

,
L]C;'CE W! CALLCNCIN 3. J';).. PH. D.

,

AND ABSDCIATES
cowsutvews naciotoSic Pwysics

803 Durono Starrt DEPARTMENT PLANNING
WonTHiNOTON. DHip 43085 COUIPMENT SPECIFICATION

R ADIOLOGIC PHYSICS DIVISION OF SYSTEMS ANALYSIS
; CARTER, SCHwART2 & SCHMIDT,INC. (614) 9 5 E*6157 H AZARD AND QUALITY CONTROL

I

November 23, 1938
,

i

s
"

.

U.S. Nuclear Regulatory Commission
,

E Region III 't ,

Materials Licensing Section ,

799 Ruocevelt Road tl''

i- . Glen Ellyn, I* 60137 "!.

'a 4 i
"

RE: Doctors North Uaspitel
Columbus, OH. .

,

: ,

License No. 34 05488-02 --
.

7
... ... ....... . ....

Centlement
t
,

Enclosed you will find a Sut v6y Rei, ort sumsriting .ny radiation
survey and calculations of the cobalt teletherapy unit following re. [

placement of the Cobalt-60 source at the above referenced hospital.

If you have any questions concerning this survey, do not hesitate [
to contact me by telephoe (614/88-6187) or in writing at the address >

listed above.
t
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RADIATION SURVEY REPORT ;,

+- i
!s

1. LICENSEE: Doctors North Hospital
1087 Dennison Avenue, Columbus, OH. 43201

'

License No.: 34-05488-02~

2. SURVEY CONDUCTED BY: George W. Callendine J r. , Ph.D. |1

Consulting Radiological Physicist >
. -

803 0xford Street, Worthington, OH, 43085 i,

(Certified by the American Board of Radiology) !.
3. -REASON FOR SURVEYr Installation of new Cobalt-60 teletherepy source. |

@ .I..COMPLETIONOFINSTALLATION: October 14, 1989
.,.

y 5. SURVEY CONDUCfED ON ' October 14,19BS j
'

f[ b. RADIAT!ON' DETECTION INSTRUME1TATIONt
#

,

f
- N .1.|$alibra$1onMeter Victcreen Model 550, Electrometer i

#' i Date of Last Calibrat. ions May 11,1987
9; ' Standard Used: ' 60-C o ., ,

3N |
i; 9..

,

.2 Survey Matst. Victoreen Model 470At-

>_ ,
,

i Date' of Last Calir, ration: Jun31,1980 (with a craurce of radium
which had been calibrated traceable to the National Bureau of
Standards.

.3 Bicron Models SURVEYOR-2000,

Date of Last Calibration: July.12, 1998
Standard Used: 137-Ce

m ,

.7. TELETHERAPY UNIT: AECL THERATRON-780 Serial No. 326

8.1 TELETHERAPY SOURCE:- AECL Model C-151; Serial No. S-3585

:9.- SOURCE ACTIVITY: 3594 Curies, as of September 15, 1938

110.. FULL CALIBRATION PERFORMED: October 14, 1998
The-unit was calibrated to have an exposure of 107.54 per minuto at a

'

. source chamber distance of 80 cm for a 10x10 cm field. A full4

calibration was performed on the unit at the time of installation
of the source.

'11.-. SOURCE HEAD SURVEY: The maximum and average radiation levels measured
at 1 meter from the source in the "0FF" position are 0.50 mR per hour
and 0.23 mR per hour respectively.

CONTf!01. NO.8 6 4 8 1
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12. BEAM ORIENTATION LIMITS: The beam will operate in any orientation when
pcsitioned toward the beamstopper. When the head is rotated away from
the beamstopper it can be rotated 95 degrees in the clockwise position
(facing toward the West) and 2 degrees in the counter-clockwise position
(beam facing toward the East). These are electrical stops- The unit
has no movement in the swivel (IN-0UT) position.

13. RADIATION SURVE7 METil0D: Radiation levels in adjacent areas were measured
during radiation of a phantom,

a. Phantom: 30 cm x 30 cm x 30 cm polystrene block

b. Source-to-Phantom Distance: Source axis distance - 65 cm

c. Collimator Size 35 cm x 35 cm
.

14 P!4N/ ELEVATION DRAWINGS: Attached are plan viewn of the teletherapy
room and adjacent areas. Each has the beam dirtotion indicated,
along with the expecuro levels teensured at the mexitem Neition
along each wall, overhood or below. '

The beam directions are chosen to indicate the exposure leve14 with
the beam in the most common orientation (0 degrees or down) and also
in thos3 orientations which produce tna muxircum exposure levels at
the various locations.

,

15. PERSONNEL EXPOSURE ESTIMATES: A computation sheet is attached which shows
the calculations for exposure natimates to individuals who might be
located in critical areas. The calculations assume beam "0N" times at
least double those actually experienced in our statistical evaluation
of the clinical practice. Calculations indicate that no individual will
be exposed to more than 10 mR per week.

Eight (8) years experience monitoring the personnel exposure levels
supports these computations.

16. SAFETY SYSTEMS: A report is attached indicating the proper operation of
all safety systems. The method of test is described un3er Procedures

in License No. 34-16779-01.

It is my professional opinion that the unit is operating safely and correctly.

Respect ly submitted,

_2 A DY/ 2__2
'

y,ege W. 'CaTIonefiiti--Fr:T 'Pn.DT ' ' '
consulting Radiological Physicist /
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- -E >- > ' Adjacent . --------- -
,

g e. Direction- Space Use. Stopper Head' Angle. Hr/Wk' ' mR/Hr. - mR/Wk . Factor .mR/ Neck j
"

7 -.. .......................................................................................
3

S-E Contro11 IN O 9- 0.7 6.3' ' '

-. 180 9- 0.7 6.3 ,

.T 90: 1 1.5 1.5" * 270 1 05. 0.5
.

.

' -'' '

303 1 0.5 05 *'

i', g' '!'

m OUT 90 0.25 25 25 ' i,,

!$ 1r
.

.. .

----

hh
c 17.6 1 1.17,6 ,-

b | : SOUTH .Cor idoC IM' 'O 9 03 2.7 '.
k # .. ' ' 100 9 03 2.7 <

"I)C 90 1 2.0 1.0- *

270- 1 0.1 0.1 Jy, 7 ,
.

303 4 0.1 0.1' ;

*
z

~

u .m
,.

, , ;

;My ^g OUT , 90 0.2% -3 0,75
~'

a pe
.

I' e
F

* P -0.35 -0.25 < 2 1'- '

| > .:
|

,

[ J WEST X-Ray- IN' O 9 0.1 ' O .9 .-
nv -Contol 180 9: 0.1 09,

90 1 0.1 0.1
270 1 0.1' 0;1

"i 303 .1 0.1 0.1
?9 ,
6 OUT 90 0.25 ~20. 5

. ..

o
. <~7 1'7 .1 1

4

b(-
.t NORTH- . Corridor IN "O 9; 0 .1 ' O.9

'

180 9 0.1 .09

f .90 1- 0.1 0.1'

> 270 1 . 0 ,1 ' - 0.1
g 303 1. 0.1 0.1

OUT 90 0.25 0.1 0,025o
g, - - . . .

p 2 325 0 25 <0.6'
,

ww
'IN O 9 1.3 11.7[ ' a EAST. Ortho

N
"

Voltage Therapy 180 9 1.3 11.7
~

.

90 1 0.3 0.3,

. y". 270 1 5 5
b 303 1 5 5v
t~

3 OUT- 90 0.25 ' O.3 0.075
jg A: <

1 . . . , .

D , 33.775 0.25 <9-

ns o , -

N $$ ;
.

'{$ \v ? . ; _

IH ,fC " fgy t KWh - '
r .



9" jm4 4.1 WTTW t %% ym ,y.
m , , , c3 = < W.+ .

'

. sic m' e
.

. v - . * ' < +
, e.O J 3,v - n." ,

s
- e m ,

.M m Ad m * N. M _-
1 + T .g,

, - ,
,

,
. +

mJ, g 4 , ^T -

e
.. a" c, a . ' , . :: , -,-~ 1];. ,. n v s. v;. c 'g , <4s

,s
-

, . . ,,

[ m 'f ' 4i y m . . n . ~
1 'l '.Y7.'.* 4 .1 .

, ,
l

n ,s..,
g

< . . *
g

.

4 %: t -'
,,

d%n.g.' < 5v(g.1 ;
j. V ?f > py W %- Y\n - -

bs g. ,., .. p ~,..'f j .5 . g b '_ .?.
.

"

,

,
..

y3
-

1

.;
;y. 3,

w -
_s.- . .

iReetD'# * 0.7: ~G
,

w; '
,

< cm ,. . .'
F f 0F

' '*
+

w6r a f u , :a J . w v. -
-~

.
s. J ..

~
j ,i - e z , , ,

. $P R&SWGrf Looker F ,*IN: ' 0: 9 : 0'.3 : 2.7 '
'

'

. z

. , % 1''

moon 130 : 9. o,3 o,94 , ,

,

i[4 @,[[ i ' - 270 fi '0.21 0.2
:1 l o.2 0.2' -

'

?' 3 90'
' * '

-

' -

'

$ 7 '*
. ,

t v 303--
.

- i 'O.3. : 0.3 . -

w. . ,,m
m ,m,u.. + , .,. ..1-. ,

C i f * " > -. _ , ,
3 - e

'0UT - 190_ ~0.25,>;0 24 4.3 .: 0 25~ ' C 1,1'

4

n,w, , ,

E
4: - - '

*

-' 1'
*

f 4,t i f . , f

. j Y - | n: r , .'f-
, ._2

m't + 7 ., ,0;e fi -. .-, \ . 4 t

gp f | ' ;}'}[ <Q' [x ",y'' . . ., e >o_ . . - - t

' '

L, .;'O ' *- ' ^

4 <y-,
,

y am < ,
v

' '

,-
, w :

u,
_

' ' '
+

1 '

,s, -; , y
'

c ,

*_
,

A, F
. _ -,g ;

4 . -]

- M
.

! 'i
. x

-'.s.= y -q _f( g rn 4
.

'y,u
P,.s a u , f' ;' , + ' ,. , ' - .. . . .

t ,
t..-

-

,9'- ;c s; --F.* ' *.;n: 3;p? m
>

s

..+

4,,Q; Mry n .>,,p-.
,

,

.*[

W -t m

4 2 *
s.

.. :.;

u
{ $- a by ---

b i e-- f ' ? .'7,-,

e 't
_ A', . , ,

3 ', , I
, 3",h ,)L z p g

'

. , , - , I Y *i ' I d * ' '
' '#

- v ryx, :
O >0

(b , { K V -'.%. :a* .. '; *
4s

q'.-
C

i

j- at y

s-

y' ,- kh h
.

1
*.W .

=

,E-''s p
b -E,U .-

- ., q E
-. .. '# '9- 1 ~ '^

'

vi-n y? J K .. t,
, ;

w'' 4 7L ' n4 , -
, s

-,r5 ' I'. , , . . .>j 3 _t
- i,

0 A \
g |. , l ,[ ' ,ik.v ><

s . f_4 'y;, 3'.''-y.n,% , '
> e .4

' , h .#;
f f ;.

:4
3r.

n
. A )$ fc- - e

'''"._=,T'.
t

-

f _4q;-

- . $ / .| , , . k . j:
C- \;L "e

-

' >

A..
>

JI' f i.ek: .w-W T): , L

'

[g p., b
'

.'t-

' < . 4

,

Q@h-)I b 4 (Q,;p+'[
, ' j[G c ner 'A V

^Q R ' s- , m ; ;y ' '

^

.cs, v e'
a

:m
-

.

,- w - ,
.,j . '\''

-

'

=
'

yJr4

(
- '

R I

; ; -
;

Y
1 ; } . ;

_. F f) q
' '

J

--..~6 I

w',,'r- - -j ;

'n-, _ '.
' [

' tV ! g , .. #

.

0-
,

r ,

. s

C[ki ,
a =-.y J_a.

f.. 1

& . -
~ * r

a
Q: .'

1mp
V|M 's . .

s

?. ,

,,

%_ y, .

- *
>

'f ' P . . . . , ,
e

,9g*

.''P . .[- 4 ,);

, ?? '

. . _ ' .' - '-6. - 7

.

- -

m. i -- s, .

k-

p
''M "i'- ;-

' '

a

f
' '

,e g-

(# u v.
>

* , s

'

g ;r ~,,
g . -. . ,.

r - - -

_e"*
,~A '-

y

- . u,
m :u t-

i. .

1
. g .3 .,t,' I^

a
.sm ,

- - .,f.<
_

t

. , .1 1e f-'i<
x..

''

b ,

.

y'c' -Ke
,1yr

i. w 6'

\
'' W-

, +

..q-' a7,
> t: s

>

j ,

')
, . - .

g. .,s g -
'

>

7'-1.-''p !.[,- Y ' , '_ Ult.

Q ';W
2 ar: , ,-

.

.; r+ no r

. : ' - .i
,



. ._ -

,-

|
'

I | M Fe. I Moctol | , Serial s :
+

.

t/No-r A E C L. | T-980 826 0 G | 'l
! *^'

'

HEAD ) ~ F- 3~dotuMAT0X A r 5_:7-
SouRcf Aw. C-l 5'l 6-5585 y \ '|#

Diameterr2.0 em *, WigeTc.sMo.oc5. Ci S t D 8 2 .

Spe:'s: 2) ate 09 1F-BS- -Rhm;E594 Cf ypy,gj ]gC
, ,

'

i P.s. . mR/he |Ns. m R/ hr '

iN3.'suewe i. M eter ino. Jurkee ; s.Mefer i 5 ,

. . . .. .- _. 3_ _ p. 4 ._I 5 8 , 0_ 0.Z . 12. \\ \,t $ 7_ . . . .. .. . . . . . .

/. -. . . . .- .. . . . . . . - - . . . . . .. . - . . - . .

*I E. C 2-L .. ...O A . ..$.L . I5 F l0 e! O* 3. . /. . . . . . - . . . . . . .. .. ..-- .

_2. O.5 p.2 IB b.1 b2
'

5 2 G..f.5 - Le 2.. O P2 o4 s.. . . . .-

6 /.S O ,f. 20 $.5 O. 2.5 - i,

~E . L.E. .30_ ?. ' .E.... .._ _ 21 AT. 625 - ! VmW B :
. .

I
LD f . O _ D.3 22 2. S~ 0 25 5

I7 ;!9 c. 2. O ,2. 2D l.0 C2 18
|,

Y5 5k 5 'Y 2Y d AC . P.. .2 . . ' . . . , . . . . . . ''
. ,..

il _0, $ . 0 ?. . : . .. 15 **5 c2 Ie '
IG

|t.- '
-

.

12 J0 0.2 2G o< Z- 02
I|I is

' ~' ' '

13 "b75 ~i,[2 $7,I'6 05, Tot 4/3 z.o
.,_

I's 2,5 0. 4- 1.45 ' O.t.s Average . s

S.S p Go /Anj g V1Gvd C

[ ONM ENTS ' , . 5. . . .

, , , . . . . . . . .
2'/ 23

|
|

l

25 F 2.2
j

l i-
,

2.(s 21 |
-

| '

|

view D l

.

>

RADIATIONS SURVEY AECL Til780GEORGE W. CALLENDINE. JR., PH. D.
comoutvana nADIOLODlc PHYSICIRT RADIATION Ti!ERAPY - RADIOLOGY Co-60 GNIT

con oxrono synest

wontmwntow. owie 43ces DOCTORS NORTil 110 SPITAL
i

' " '***'''''

( COLUMBUS. 01110 10-14-88
.. . - - - - _ . .



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ -.

|
. .

(
~

<

..

!

,

,,

EEE 25= =
~ E __.D. El E

551G' " -- 3 B R M ~~ .=2 5
g igg =g = = _= g == ~~ ~

s___
}s s= s _ s __ __

=r =

A Division of Atomic Energy of Canada Limited >

INSPECTION CERTIFICATE
'

)
,

TELETHERAPY UNIT MODEL [ bO SERIAL NO. 3;z6

TELETHERAPY SOURCE SERIAL NO.N N CURIE 32EM DATE _ # ~ /WB4
'

:
'

( CUSTOMER b o C To f f N 0 5/'/ t'M ;

| LOCATION 0 *A U" Od5 0N/D
_

<

'

|
'

! A.E.C.L MEDICAL rertifies inni the searce exposure mernanism l)
in the above unit uws fully inspected and serrkcd in oaordance n4th U.S.

( Nuclear Regu'atory Commission Lkense No. 544033044 issewd to Atomic
' Energy of Canada Ltd.

QCYnfet? 14 - I T && bE $w + AA4,

) oate or inspection authorized %.rce naadier!

| \ !
:

. _

,

|

; - ,- - _ - -.
.

.
,

_ -

_ ____________e
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! AECL MEDICAL
a division of.

i Atomic Energy of Canada Limited ;

i

:
4

SOURCE DISPOSAL CERTIFICATE,

:
.

i

*

TO WHOM IT MAY CONCERN: .

This is to certify that the fo!!owing source has been removed from the t; nit described herein, and returned to
AECL MEDICAL. Kanata. Ontario. Canada for d.sposal:.< .

AL W $EmALNO DEPLETED tPANeuw , pert UNsT SEstsat 's0

2,no 739a *4j. J.e t |sE AaD sotm;
I

tOCATtON OF UNET>

b 00Yo | N o 8 // YAf.

OnLuhfUS DY/ (J

! i
!

i

M. - MCDate:dd / Y- /% A Signed:

I

CftE OTTAWA test
CANAR OTTAWA tSOTOPELAM

#AEDM1-2 - Perest fiEG80NAL OFFICE

'
i

|

*
, , , _ _ - ,. . . . . . . - - , .m. . . -_ . . -. . . - - - - - , . , . - _ - . . _ _ _ . - , . ._ . - . . - . . _ . . . . . . , , , , , , .
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CECRGE W. CALLENDINC JR., PH. D.

C3N3WLT6N$ CfsDl3bO:28c PHvoictet I

e 803 Duomo Statet
wonTHINSTON, QMlQ eaQSs

s

t st43 ses.sna

4

CERTIFICATION OF TELETHER APY PERFORMANCE !
t

# MM W YMJRoom [O DateI O"NLocation:

48#/ M b4 Unit:,

MS W~7OModelMfg.

b Emergency Procedures._Signs Posted: AEC Form 3
ea, Radioactive Matericis V '

Caution, High Radiatlop64Door:
Radioactive Mt,terials - iHead:

Other: Af~ '

M MPatient Monitoring: Vie indow- Mirror W Aural '

Other /IB/3- |CCTV _./ -- .

/fbk Other _Door Interlock (s): Door to Room -

O/< AK MTimer On/Off KeyMachine interlocks: Pcwer On/Off
Emergency Bar DK Other W/4.

Warning Lights: Control Door Room Head Other
Green V V V
Red V ' #
White

Beam Limiting Stops: Ad
Electrical Mk u#je W-f Mechanical , M b/ML

a
'

Treatment Timing Devlos: Terminate Exp. @ Zero Accuracy '/*NI'O /D

Source Head Survey: @ Surface 4 mR/Hr ; @ One Meter $ M mRhm

Wipe Test: Source Area 4 O'M uCi; Collimator ( 8<O0 Ci; Housingsi; O'CONCI'

MArea Survey:

Output Calibration: / O I' RiMin @ SCD = b cm & WxH = /0 /O-cm x cm

Comments:

This unit conforms with presently accepted performance standards of radiation hazard control: Yes

% mewon opeares vsvek currwr R no

kggr gqppynaJ GwGtrosevc6 U MU2**c
?

Respectful y submitted, ,

ID , ,Y $U ',
-.

-- .-. . - .. . _. _
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GEORGE W. CALLENDINE, JR., PH. D. ;
,

i CONSULTING RADIOLOGIC PHYSICIST f
.

'

803 0XFORD STREET

WORTHIN GTON. OHIO 43085 \*

(614) 885 6187

'

STATEMENT OF LEAK TEST RESULTS
;

Doctors North Hospital Date: October 14, 1988 :
Location. -

T. Anderson. D.O.Columbus OH. Physician:
,

CO-60 Teletherapy
Device. .

t

:

Radionuclida Manufacturer ilodel tJr. Serir.1 No.
-

Unit AECL TH-780 321 :

| Source CO-60 AECL C-151 3585
., ,

Source Specifications:

34-05488-02 .

Authorization Number _

10-14-88Specification Date"
'

3594 CurieSpecified Strength Rhem OR -

Test Procedure: ,

#
Wipe Test Immersion Test Gaseous Leak Test

,

DATA:
SAMPLE -

.

Background Standard 1 2 k64 4 5 6
062 063

gepm 248 55667 650 257 238

uCI -0- 0.02 BG BG BG

.

RECOMMENDATIONS:
r . , ,. , . .

f'|s' i*

l2
n - 4 h..f .

- -

.

y
__ - .. - _ .-

-

.
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RADIATIONS SURVEYGEORGE W. CALLENDINE. JR., PH. D. _ ggg

,

cowou6 Town naciotonic Pwynicist RADIATION THERAPY - RADIOLOGY
B03 Durosto BTREET g
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