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In response to the conditions of Amendment No. 28 rn l i.ce n c a

No. 0 6-0 0 819 -0 3, Docket No. 0 3 0-012 4 4, d a t e d Ma rc h 6, 1985, the
following information is supplied.

On July 25, 198 5 a nominal 10 Cu rie Ir-192 s ou rce was de-
live red to Yale-Ne w Haven Hospital. A survey of the snipping
c ra te was pe rf o rmed using a Kiethley 36100 ion cha mbe r su rvey
m e t e r. The highest e xpo s u re rate me a su red at contact was 5 -

mR/hr, found on the bottom of the shipping c ra te. At 3 feet from
the shipping c rate, the e xpo s u re rate was measu red at 0.8 mR/hr.

The s ou rce was loaded into the GammaMed 111 by Felix W. Mick
of Mick Radio-Nuclea r Ins t ruments, Inc. The s e rial numbe r of the
s ou rce was found to be #055 which ag reed with the se rial number
on the packing slip.

The f ollowing measu re men ts we re made:

Vic to re en
! Kiethley THYAC III
| GammaMed IIi Calibrated: 21-Feb.-85 21-Feb.-85

In the middle at contact 4.5 mR/hr 6.0
Front end at contact 0.1 0.08
Back end at contact 0.1 0.06
In the middle at I me te r <0.1 --

The in te rlock systems we re tested. With the room door open
the s o u rce could not be activated. With the door closed and the

,,

s ou rce activated, opening the door caused the s ou rce to be auto-
matically re t rac ted. All rad ia t ion wa rning lights and " Beam-On"
lights we re checked and f ound ope ra tional. An "e me rgency" in te r-
rupt was done and the em rgency re t ra c t ion moto r was found to be
ope rational. 8 ,,,
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j , An output mea su re me n t was made of the sou rce in the i r-
* . radiate position. The radiation level was found to be 0.910

R/ min. at 30 cm, u3ing a Fa rme r type ion chambe r with a Kigley,
' e le c t ro me t e r. Using this value and the gam ma constant fo r I r,

,

the s ou rce activity was calculated to be 10.5 Cu rie s on August 1, 1

'
1985.-

A su rvey outside the 6 MeV Accele rato r ro o m with the s ou rce
in the exposed position could find no a re a s g reate r than 0.1
mR/hr using the Kiethley Su rvey Meter (See d iag ra m A for su rvey

4
! locations).
1

! A su rvey outside the 4 MeV Accele rato r room showed all a reas
except f o r an a re a nea r the ro o m entrance door to be less than

; 0.1 m R / h r. The a rea nea r the doo r was f ound to have a radiation
level of 0.5 mR/h r which went up to 1.5 mR/ h r du ring etraction
(see diag ram B). It was discove red that the s ou rce was located
such that the maze was not p roviding p rima ry shielding f o r the

! door.

'

In a wo rs e case study, the sou rce was exposed 6 f ee t from
t he doo r. Radiation levels of 2.5 mR/h r at contact to the doo r
( a re a. 4 ) and 13.5 mR/hr at contact with the front edge of the
doo r (area 5) we re m e a s u re d.

Also investigated, was the possiblility of the s ou rce being
used di rectly in line with a cable pipe th rough the wall at the
console a re a (see diag ram). Normally this would not be a p roble m

i as the sou rce would no rmally be exposed obliquely to the hole.
*

If the sou rce was exposed d i re c t ly in front of the pipe at 1
meter, radiation levels of 450 mR/hr could be me a s u red at contact

,

} to the pipe.

. To p re ven t the possibility of e xpo su re s in excess of the
! re qui re me n t s , a reas of the 4 MeV Accele rato r room will be ma rked
I off to p re ven t use of the GammaMed Ili in these a reas. With the
I s ou rce located obliquely to the cable pipe, rad ia tion le vels a t
i the console we re less than 0.01 mR/hr. As an e xt ra p re ca u t ion a

lead shield will be con s t ru c ted to p revent an unshielded beam
from passing th rough the cable pipe. The following calculations
we re made to de te rmine the distance between the s ou rce and a rea 5 '

i needed to keep e xp o s u re s within the guidelines stated in NCRP
| re po rt No. 4 9.
|

| The t rans mis sion factor of the existing shielding was cal-
| culated as follows. Using pythago rean's t h e o re m , the distance be-
[ tween the s ou rce and a rea 5 (du ring the me a s u re men t which re-

| sulted in the 13.5 m R/ h r) was calculated to be 2.41 m. Using the
inve rse squa re relationship the unshielded output of the s ou rce'

| was calculated as follows:

(0.30)2, '

X = --------- X 0.910 R/ min X 60 min /hr X 1000 mR/R(2.41)2,
X = 844 mR/hr

2
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. T h e r'e f o re the shielding f actor can be calculated as follows:
4

13.5 mR/hr (shielded)
0.016B B= ---------------------- =

ug ug
844 mR/hr (unshielded)

The weekly wo rkload factor was estimated. Assuming an out-
put of 5 R/h r/Cu rie @ l meter, 12 Cu rie s and one hou r use in the
4 MeV room pe r day, 5 days pe r we ek = 300 R/ wk @ l meter

Since the a rea adj acen t to a rea 5 is a hallway of low use an
occupancy f acto r of 1/4 was used. Because the Gam maMed III
s ou rce is not columnated a use f ac to r of I was assigned to the
walls. The available data is sum ma rized below.

Distance from radiation s ou rce . . . .d ???"

ra t e . . . . . . . . p r iWeekly design e xposu re 0.1 R..P =

Weekly wo rkload with GammaMed........W 300 R=

Use factor...........................U = 1
1/4Occupancy factor.....................T =

T rans mi s s i o n Factor................B 0.016=
ug

Using this equation f rom NCRP 49:

P (dp ri )
B "
ug

--~~~~~----

WUT

Rea r ranging to solve for d
p ri

B WUTug
d " -~~~~~~--

p ri
P

0.016 X 300 R X 1 X 0.25
( d " ~~~~~~~~--~~~~~--~~~-~~~--

p ri
0.1 R

3.46 me te rsd -
p ri

d 11.4 feet=
p ri

Using these calculations, it was de te rmined tha t if a dis-
tance f rom the door of 12 feet could be maintained the guidelines
in NCRP 49 re ga rd i ng the 100 mR/wk limit would be accomplished.

| Rega rding the 2 mR/h r limit, the following calculations we re
| made. Assuming the maximum activity would be 12 Cu ries in use at

any one time t he calcula ted radiation level a t a rea 5 using the 6

1

3
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be 15.4 nR/hr at 241 cu'eAlso using thefoot test setup*

a s e tt m p t i o n t h a t the Gaaua Med sou rce will only be exposed f or a
' maximum of 15 minutes in any one hour, we can calculate the
distance needed to keep adiation levels at 2 mR/hr in a re a 5
using the inve rse squa re law.

15.4 mR/hr X 0. 2 5 h r X (2.41)2,
D2 mR/hr " ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

2.0 mR/hr

3.34 mD2 mR/h r =
D2 mR/hr = 11.0 ft

The re f o re , by maintaining a dis tance g re a te r than 12 feet
f ro m a rea 5 we can in su re that the 100 mR/wk and 2 mR in any one
hou r guideline s will be followed. Adding an ext ra foot to this
12 feet will allow an additional buf f e r zone to keep e xp os u re s
below the guidelines. To in su re that the GammaMed Ili will not
be u sed close r than 13 f e e t f rom the doo r ma rkings will be placed
on the floo r designating the a re a allowed f o r gammaMed 111 use.

The i r radia to r t re a t me n t timing d evice was found to be in
e tro r a f te r delive ry o f the s ou rce. The main elec t ronic boa rd
was replaced and the timing de vice was f ound to be accurate and
in ag re e men t with th re e o the r timing device s. After the boa rd
was replaced, all inte rlock and wa rning devices we re checked and
found to be ope rating p ro r rly.

Please excuse the lateness of this re p o r t. Because this was
the first delive ry o f the sou rce and because of the subsequent
findings of the 4 MeV shielding p roble ms and ti ming e r ro rs , an
e xte nded pe riod was requi red to tcst and analyze the situa tion.
If you have any questions please feel f ree to contact me at (203)
785-2950.

Since rely,

h MW
/

Michael J. Bohan
Health Physicist

Attachments (2)
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