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DEPARTMENT @F THE ARMY
-

EECEIV O
M ADIG AN ARMY MEDICAL. CENTER
TACOM A, W ASHINGTON 64431 5000 fg

REnv TO June 29,1987 -b p fp, gg
ATTENTION OF

Radiation Protection Of fice II v

United States Nuclear Regulatory Commission (NRC), Region V
ATTN: Chief, Nuclear Materials Safety and Safeguards Branch
1450 Maria Lane, Suite 210
Walnut Creek, CA 94596

Dear Sir:

The radioactive Cobalt-60 source contained in this medical center's single radiation therapy
unit licensed by your organization was exchanged on June 19,1987. As required by Condition 18
of our NRC Byproduct Material License No. 46-02645-05, a radiation survey of this unit was
performed on 20 and 21 Juno 1987. A copy of this survey is enclosed.

Sincerely,

h Darryl H. Powell, M.D.Enclosure
Brigadier General, U.S. Army
Commanding
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RADIATION SURVEY

Cobalt-60 Teletherapy Source Replacement

1. Name, Address, License Number, and Telephone Number:

Commander
Modigan Army Medical Center
ATTN: Radiation Protection Of fice, Box 2458
Tocomo, WA 98431-5000

NRC BML No. 46-02645-05, expiration date 31 Aug 87

Phone: (206)-967-7973

2. Nome and Address'of Eoch Person Conducting the Survey:

Mo]or David W. Lee, Radiation Protection Officer, oddress as above

Captain Joseph P. Hellman, Medical Physicist, address os above except substitute "ATTN:
Radiation Therapy Clinic, Box 419 Phone (206)-967-6696

3. Reason for Survey: Source Change

4. Date of Source Change: 19 June 1987. NOTE: Source exchange was accornplished by AECL ,

on 19 Jun 87: however, the molntenance/ refurbishment of the Cobalt-60 unit was not completed |
by the AECL NRC-certlfled source handier until 20 Jun 87. I

,

5. Date Radiation Survey Performed: 20 & 21 June 1987
i

6. Rodlotion Measurement Instrumentation Used: |

a. Rodlotion Therapy Instruments Used to Mecsure the Absolute Rodlotion Output

Manufacturer: Victoreen and PTW

Model: Victoreen, Model 500 Electrometer; PTW, Model 23333 Chamber

Serial Number 231 (Elect rometer); 486 (Chamber)

Date Lost Calibrated: 4 March 1987

Calibration Standards / Methods Used: K & S Associates, on Accredited Dosimetry
Calibrotlon Laboratory occredited by the American Association of Physicists in Medicine. This
laboratory provided TG-21 calibration factors for o Cobalt-60 source obtained by

,

Intercomparison with instruments calibrated by or directly traceable to the National Bureau of
|Standards. The Cobolt-60 unit was calibrated using the TG-21 protocol (Medical Physics, Vol. I

10, No. 6,1983, pp. 741-771). |

b. Radiation Protection Of fice Instruments

Manufacturer: Victoreen |

|
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Modeh 470A (Panoramic)

Sertoi Number: 3569

Date Lost Calibrated: 17 July 1986

Calibration Standards / Methods Used: Calibrated by the U.S. Army Calibration and
Repair Center, ATTN: AMXTM-CW-SA, Socromento Army Depot, Socromento, CA 95813-
5035. This center has been licensed by the NRC under BML 4-4279-01 and SNM-507 to perform
RADIAC Instrument calibration / repair using procedures acceptable to the NRC. A copy of the
general RADIAC calibration procedures used by this activity is in the possession of the NRC in
the application for renewal of this medical center's Cobalt-60 teletherapy license. ".his renewal
applicotton was transmitted by this medical center on 12 May 87. Receipt of this application
was ocknowledged by the NRC in a letter dated 9 Jun 87, Docket No. 030-08074, Control No.
70579.

7. Cobolt-60 Unit Name, Model, and Serial Number:

Atomic Energy of Canada Limited (AECL)

Theratron 80

Serial No. 329

8. Cobalt-60 Source Manufacturer and Model

AECL, Type C-146, Source S-4003,2-centimeter active diameter, leak tested by AECL on 3
Jun 87.

9. New Source Activity and Assay Date i

o. Activity: 6168 Curles, assayed by AECL on 22 May 87; I17.5 Rmm +/- 5% |

b. De ayed Value os of 20 Jun 87: 6103.83 Cl on the day the absolute radiction output was
measured assuming 5.2610 years half-life and 365.242 days / year.

10. Intensity of Primary Beam

Date Measurement: 20 Jun 87t

Field Size: 10 cm X 10 cm

Measurement Distance: 80 centimeters source-to-phantom distance. Intensity was !
measured in water at Dmax, i.e. at 80.5 centimeters source-to-chamber distance in water.

R m its 168.8 rods / min @ Dmax,(168.8 cGy/ min)

{ lI. Maximum and Average Rodlotten Exposure Rote One Meter From the Source

j See Figure F-l, Teletherapy Head Survey Attoched
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12. Limits of Beam Orientation -- See Attached Room Sketch

c. Gantry direction is East-West, with head swivel in the North-South direction
mechanically prevented. The Therotron 80 has on integral beam obsorber directly opposing the
source head. For the primary beam directed toward the integral beam absorber, electrical
interlocks are set so that the primary beam must be centered (within plus or minus 5 degrees) on
the integral beam obsorber, and, in that configuration, may be rotated 360 degrees pointing
toward tpe floor, East wall, celling, and West wall. Even using the largest collimator field of 33
x 33 cm , the plus or minus 5 degrees interlock has all of the primary beam attenuated by the
beam absorber with no portion of the primary beam not absorbed by the integral beam obsorber.

b. For the primary beam to be directed away from the integral beam absorber, mercury
switches permit the unottenuated primary beam to be directed in o ||0 degree are from 10
degrees toward the West wall to vertically down toward the floor to 100 degrees toward the
East wall. These angle limits, which allow the source to enter the "ONd position without the
beam absorber in the primary beam, are shown in the below en-foce drawing.

10 Degrees

10rAL
110 Degrees

EAST WALL WEST WALL

10 Degrees
13. Rodlotion Scatter Measurement Results -- See the Attached Room Sketch and Results
Sheet

14. Room Pim -- See Attached Room Sketch

150. Primary beam directed toward the integral beam d>sorber. Rotational position cousing |

maximum rodlation level in each area odjacent to the treatment room, to include above the I

celling. ;

Phantom Used: MDH Model 8101 Mark i SCRAD Calibration Phantom,25 cm X 25 cm X 23'

cm dimensions. The maximum field size obtainable from the Cobalt-60 unit of 33 cm X 33 cm
was used in all of the rodiation scatter measurements. The source-to-top of phantom distance
was 80 cm.

,

Instrument Used: Victoreen, Model 740A (Panoramic), Serial No. 3569

15b. Primary beam directed away from the integral beam absorber. Maximum rodiation levels
,

|

were measured within the arc specified in paragraph 12b, obove, when no phantom was in the |
primary beam os indicated in measurement points 8,9, and 10. Orientotton of the primary beam I
is specified for eoch measurement on the attached rodlotion scatter measurements results
sheet,

j

Phantom Used: None

Instrument Used: Some as in 15a, above

3
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16. Compliance:

o. Assume o "worst case" workload on the Cobalt-60 unit of 20 patient treatments / work

day,4 minutes beam "on" time / treatment, and 5 treatment days / work week; then (20) X (4) X

(5) divided by 60 minutes /hr = 6.7 beam "on" hours / work week. Further, assume 100%

occupancy and use of the presently unused attic area above the ceiling and of the unrestricted

| of fice space odjacent to the West wall of the Cobolt-60 room, i.e. T = 1 and U = | with a quality

f actor for gamma rodlotion of 1, i.e. GF = I rem / rad and taking Roentgens os

! being essentially equivalent to rods; then the integrated dose equivalent were o non-rodlotion

worker to occupy these areas continuously for one work hour would be estimated by:
1
' (Rodlation Exp Rote - mR/ beam "on" hrX6.7 beam "on" hours / work wkXT= lXU= 1XQF= l)
| (40 work hours / work week) )

!

b. Substituting the 5.8 mR/ beam "on" hour measured in the unrestricted office space

|
odjacent to the West wall of the Cobalt-60 treatment room and 4.8 mR/ beam "on" hour

I measured in the attic space above the ceiling yleids 0.97 mrem, and 0.80 mrem in any one work

hour, respectively. Assuming 8 hours / work day yields 7.7 mrem and 6.4 mrem in any one work

day, respectively. Assuming 5 work days / work week, yields 38.5 mrem and 32 mrem in any one
|
| work week, respectively. if the Cobalt-60 unit was utilized for 7 consecutive work days, the

total beam "on" time would be 9.33 beam "on" hours / week. In this cose, the maximum weekly

unrestricted office space and above-celling attic space rodlotion dose equivalent to a non-

rodiction worker occupying these areas 100% of the time would be 54 mrem and 45 mrem in any
|

7 consecutive days, respectively.

| c. Since the integrated scotter rodlation dose equivalents to non-rodiotion workers
,

occupying the unrestricted of fice space and the above-celling attic space are less than 2 mrem

j in any one hour and less than 100 mrem in any seven consecutive days, the NRC "unrestricted" )
crea criteria for these creas which are odjacent to the Cobalt-60 room are fulfilled. |

|

| 17. Safety System Tests and Results: i
|

| |
| a. Teletherapy treatment door interlock: With the beam "on" os indicated by the control j

ponel lights, the red illuminated light on the unit gentry, and the room radiation monitor

odjocent to the control panel, the room entrance door was opened. Opening the entrance door

caused the alarm at the control console to sound and the source to return to the "of f" position. |

to turn of f. The door was then reclosed and the beam control time turned back on again. The

| 4

|

|

I |
'

!
-

.



-
.

.

.

beam did not come back on. For the beam to come on, the door must be closed, the timer must

be monvolly turned off, and the reset button depressed which causes the reset button on the

control console to go of f. Opening the room entrance door otso caused the source to retract ,

into the "sofe,""source off" position as evidenced by:

(1) The source indicator rod retracting into the beod.

(2) The room rodiation monitor returning to the normol, bockground rodlotion
condition.

(3) The illumination light on the gantry, console, and door glowed green.

b. Teletherapy "on-of f" indicators:

(1) Beam "On" -- With the beam "on" as indicated by the room rodlotion monitors

(a) The source indicotor rod protruded from the heod.

(b) The room rodiation monitor analog needle pegged to maximum.

(c) The gantry, door, and console warning lights glowed red.

(2) Beam "Of f"- With the beam "off" as indicated by the room radiation monitor

(a) The source indicator rod was fully retracted into the head.

(b) The room rodlotion monitor indicator needle returned to the bockground
rodlotion position.

(c) The gantry, door, and console warning lights glowed green,

c. Stops installed to limit use of primary beam: With the beorn obsorber rotated out of the
primary beam and the head positioned at the angles indicated in paragraph 12, obove, the unit
was octivated at the control console. For angles greater than those specified, above, the source
did not come to the "on" position as indicated by the zero reading on the room rodlotion monitor
and by the green illumination of the gantry, console, and door interlock source condition lights.

d. Teletherapy treatment timing devices

(1) The occuracy of the timer was checked using a stop watch and a Veri-Timer for
j

times between 0.5 and 5 minutes. The timer was found to be occurate to within plus or minus
0.02 minutes, j

(2) When the timer terminated the rodlotion exposure, the source fully retracted into
'the heod.

(3) The source did not come to the "on" postilon until the console reset button was
depressed and the timer reset.

i,

1
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18. Source Removal--(See attoched removal cerfificate) |
'

Date of Removal: 19 June 1987

Remover: AECL, Commercial Products, Ottawa, Ontario, Conodo, License #54-00300-04

19. Recommended Changes to Source Change Report Format or Content - No changes
recommended,

g K "

David W. Lee Joseph P. Hellman
Major, U.S. Army Captain, U.S. Army
Rodiation Protection Of ficer Medical Physicist

:
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RADIATION SCATTER MEASUREMENT RESULTS

1. Measurement Conditions:

o. When the head was directed directly toward the floor, this head position was considered

to be the 0 degree position. When the head was rotated clockwlse os viewed through the

viewing window until the primary beam pointed directly toward the East wall, this head position

was considered to be 90 degrees. When the head was rotated to the upside down position with

the beam / beam absorber pointing directly toward the ceiling, this position was considered to be

the 180 degree position. When the head was rotated toward the West wall with the beam / beam

obsorber pointing directly toward the West wall, this position was considered to be the 270

degree position.

b. The maximum field size obtolnoble from the Cobalt-60 unit was used, i.e. 33 cm X 33
cm.

c. An MDH, Model 8101 Mark i SCRAD calibration phantom was used whose dimensions

were 25 cm X 25 cm X 23 cm. This top surface of the phantom was placed 80 cm from the

source. Since the field size used was greater in area than the phantom, some primary beam

photons were not intercepted by the phontom. These unattenuated primary photons were

intercepted by the beam absorber. For measurements #8, #9, and #10, the beam obsorber was

rotated out of the primary beam and the head directed 90 degrees clockwise toward the East

wall (primary borrler) without a phantom since this configuation produced the greatest (worst

case) rodlotion exposure rate. Given these measurement conditions, the rodlation scatter

measurement results are considered to be "worst case."

2. Rodiation Measurement Results:

Exposure Rate
Measurement Point (mR/hr) Head Position

#I 0.0 Zero degrees with phontom/ beam obsorber

#2 0.0 Zero degrees with phantom / beam absorber

#3 2.0 245 degrees with phantom / beam absorber

#4 5.8 245 degrees with phantom / beam absorber

05 0.2 245 degrees with phantom / beam obsorber4

#6 0.2 245 degrees with phantom / beam obsorber

#7 0.0 Zero degrees with phantom / beam absorber
|

7
j
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Exposure Rote
Measurement Point (mR/hr) Head Position

#8 0.4 90 degrees--No phontom or beam obsorber i

#9 0.0 90 degrees--No phontom or beam absorber

#10 0.0 90 degrees--No phontom or beom obsorber

#11 0.0 Zero degrees with phontom/ beam obsorber
*

#12 0.0 Zero degrees with phontom/ beam obsorber

#14 0.0 Zero degrees with phantom / beam obsorber

#15 0.0 Zero degrees with phantom / beam obsorber

! #16 (Attic) 4.8 205 degrees with phantom / beam obsorber
j
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DATE
OCPARTMINT -

,

Raduti n nerm Clinic*

RADIATI0tf SURVLY LOCATION fBldg 9909C *

SURVEYORTYPE or SURVEY
PRINCIPAL USER Dr. Kull gyg m

$URVEY INSTRUMINT SERIAL nut 3ER CALIBRATICN DUE QC CHECX
OK7 Y N

VISUAL INSFECTION/RI. ARKS Y N NAv

ROOM SXETCH
M PC ro rn 3 Pos t e d
Rad Warting Signs Properly Posted
Dos ime te rs se tag Warn.

Adequate isotope Storage

Adequate Rad waste storage
na tating/saoking 1.n Radiation Area
t63 rood in Radiation Re fergrator
Niiv survey Beine Perform d

$0P Poeted/Available
EENAL2RT togs Seing Maintained
sink Lage Being Matatained Properly

Clean-up & Pasurvey Necessary

SUSPECT ISOTOPES

Cobalt-60

L ING IX3TRUNZWT COWT!HG TIME (MIN)
fuEoganma 1.0 min
3ActCA3WD CFM MDA (* p KG/I me )

See Below
' KIN SENSITIVITY (CPM)

CCCId'.'5.!7 !rCRco-60K

'0 nSon
#

C NET DPM i 2 f"
ITEM / LOCATION NET DPM * 26" ITEM / LOCATION , 7

m r

,0utside of M s Source cont ainnr(Fire Shiel D.
~

3, Background = 31 3 cpn (601 3rzn) 19 .hm A7 17* -

Top less than Rwkemma is.
3,

Right Side Irss than Backnound l'-,

Back 2.6 X 10-5 microcuri ns zo.y

._s
Left Side 4.3 X 10-6 microcuries 21.

Front less than hteknrcarnd 22.g,
23.

t _- '

Source Irak Te 3t--21 Jun H7 24.y
_

dpn), eff = 0.5: 25.
_

Background = 307 cpn (590
10-
it, Upper Collimator--Irss th .n h,ckground 26.

__

, Source Traverso Tube--4.85 X 10-5 microci 27.
,

2s.
11

29.
_14.

20.
. 3 LECEND

NOTIFICATIONS

3, g$o cgy/looc ,2 E DPM = (CFM - DEC) F,

A. 21000PM/10ccmI M 450CCPM/100cm2 t i fSasusvey sagwired 2I* * 2 }dCPM + BEG)/ Time(Eff>> mesvrver
MME CATE Ting M DAtt TIME

_.
M Ak C F orm 1474
SJun J1

.
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Figure F 1

g TELETHERAPY HEAD SURVEY"

,) 3>

'(Source in "OFF" position. Top Vlow Showlseg
Measurements taken one meter orientation
from source) of Views A through 0

l

l

_ REAR j

Radiation
Level

Position No. ImR/hr)

View A 1 1.9
2 0.4 #

A tiert side) :

3 44 { c'4 2.5
g, g,

B Ceft front) :

View B 5 C (front) g, tj

7 1.0
1

0.0
f8 View A Vertical View B. Vertical

from left side from left front i

View C 9 2.0 1

10 2.5 5
'

7
I h "*M View D 11 0.2

13
- "

,

14 1.4 g,
REAR FRONTREAR ' FRONT'

' '
Average value 1.76 (Sum 1-14/14) j
Maximum value 9.5 (Pt 4) \ / \ f |

_

oste of suryn 20 & 21 Jun 87
View C. Vertical View 0. Vertical

Instrument used Viet. Mod 470A from front from right front
SN 3569

34
11Manufacturer's

E*dheYy*'.E.'An.TypeC-146 "'

S-4003 w 45'
cate of hstart. tion 14 hm R7 h h a

e. W
4s'

OWPUT .117.5 O RHM FRONT REAR

S RMM \ '

D * ',*, , ,',W 22 May 87 by AIIL

'

NOTE: Installed Absolute Radiation Output: 168.8 cGy/ minute @ 80.5 cm ( % )
in water measured by the medical physicist on 20 Jun 87

F-7
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*
* *

Cobalt-60 Treatment Room
Building 9909. *

-

Madigan Anny Medical Center.

.

*
.

.'.

.. ., ,

- ..
- *

.,
.

.

8" of brick Ra=p 2 corridor 'N- -and cinder

v> .
Unrestricte g ea

. -..*.*2'-4"v=.... . . . c.. = *'
-

**
* * restricted '

.- -

Area @.

Unrestricted , , _
' ,

.

OfficeArea ,* ,
,

' .

'

t'y'-@ @ (_)- ,+.
,

nato : : v.. 3.Corridor . 3..g. .

Corridor. '

.

.'
-

Cobalt Room
(UnrestrictedArea)

, *

' , * (RestrictedArea) *

h ,*|
.

* -

M "2'-O'"$'' ~
.

. . m. .

Q2/Con rol, .. . .. .. _,

@ Treatment
*

'

Unrestricted Area
'

h Planning )
.

.

p=
(Computer

,$1'-6"*******
,

..

b es g Ro ._s ()~' *

\ '

.- s

** Unrestricted*
'

Jsoeenter to c'onereteArea -

Toilet
'Mechanical O r--- North Wall 12 0"Room - 8( l ' East Wa11 97"

-

'

" . .
-)( {| South Wa11 96"

{

;-

V West Wall 97" '

Toilet Mechanical Room 274"
ie Ceiling Concrete' j

Slab 79" '

1/8" approximates l' '

i

Floor = Concrete slab on fill, no basement
Ceiling = 24-inch concrete slab with secured craw.1 space above slab, ,* .,
Plane of otati = East-West, , .

= Concreta Asnr to be 2.35 2/cm3) p#1h =CRP Raoort "" ' 35
*, ** g. N.* * NOTE: Ra ation atter measurement Geiling

Belcw Floor = No Occupancy I
|

|

I
.
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Atomic Energy of Canada Limited

; SOURCE DISPOSAL CERTIFICATE
. . . .:.

} :::): ..y. -; , .b
..'

.:
' ?., .'~ g j;,' 4. - 1., .f 'x}. :.7,;'-{ n.: Q,

,

.

, * % y '; s . . t . -f *

,, ; . . .... , .

TO WHOM IT MAY CONCERN:

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

COSAtT to OR St RIAL NO DEPLETED URANsuu useT uset SEmAL seo
L'L'EY".ECs Co 60 S-3490 m TilERATRON 80 329

'

LOCATsON OF UmT

MADICAN ARMY MEDICAL CENTER
,

-

-

TACOMt., WASilINGTON
.

,

n n

Date: 20 June 1987 Signed: - #/

,

wHsTE CUSTOMER ON $tTE
c n E f re: OTT Avv A - OMT HISTORY # st t

'

UE SO21 1 *ps eeks E OS F sCE
GOLDEN ROD. E stinA COPY

*
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