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MAGNy CHEK av

2125 RIGGS STREET -
WARREN, MICHIGAN 48091 (313) 7564070

4

U.S.N.R.C., Region III April 26. 19E3
Materialc Licensing Section
ATTN: John Madera
799 Roosevelt Road<

Glen Ellyn, IL 60137

] SUBJECT: Control Numuer 77973 - Additional information to Amendment to
Licence Number 21-19111-02 per telephone requent bv John Madera.
USNRC. on April 25. 1985.

Gent 1emen:

I

l

|

In response to the above mentioned phone conversation between John Madera,

; and David Cardwell of our office. the detailed radiation surveys of the
external cur-faces af the exposure cell when operatina the Picker Model 590
exposure device are enclosed. Included are sketches showing 13 different
placements of the Picker 590 exposure device and the results of surveyc
conducted during the exposures in those positionc.

The nurveys were conducted by David B. Cardwell, current 1v the Radiation
Safety Of f i cer at Magna Chek. Inc. Two inu' uments were used to obtain
the radiation surveve - an Eberline Model E 12 0--G (ranoo: 0-1000 mR/hr),

last calibrated on 2/6/95, and a 'li c t or een Model 692 ( r an g e : 0-10 R/hr),

1ast cal ibra te d on 3/12/S5.

t
'

The Picker Model 590 expocure device in equiped with a lead collimator
which l i mi t s the pricnary beani to an area of appr ox i ma r.el y 22" 22" at a<

distance of 50". Common ponitinne used are shawn in F i q u r e: s 1 - 7. It :. m

primarily used in the vertical couition with the orimary beam facing the
floor an shown in Fiqure 1. The heiglit of the source from the floor i. s
50" to 105" under normal conditionn when used in the vertical downward
position. When making en posur em other than atra ght down. the cource in
ucually not at an angle exceedina 40 degreen, noc in it located higher
than 40" f ro.n the f l oor . During the test nurvevu cut 1 toed below, the
source uan placed 110" from the floor when in the vertical downward

j position, and placed 60" from the floor when 90 decree anulo e :posures

1g h urce
I were m a d e ., At the time of the survevn. the cabalt h was

calculated to be appr cn:i matel y 217 curien. A factor of 6 war uced to
ntrengg,k i 1, ghurios.derive at cal cul ated r-ocure rates ior source

PDR gN
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Figure i r Surveys -indicated that. radiation l'evel n at' external-x_

' surfaces of the exposure cell did not exceed 2 mR/hr.

Figure-2 - Source positioned cutside of the preferred exposure area.
Surveys. indicated that. radiation l evel s at external
surfaces- of the exposure cell did not exceed 2 'mR/hr,

Eex cep t. at the surface of. the exposure cell door where
radiation levels were 20 mR/hr maximum. When levels of
this intensity.-are present, the restricted area boundary.
it adjusted to' reflect a2 mR/hr- intensity as shown.in
< Figure 114

1 Figure 3 - Surveys indicated that radiation levels at external
surfaces of the exposure cell did not exceed 2 mR/hr when
'the source wau in this position.

Figure 4- - Surveys indicated that radiation l evel s at external
surfaces of the exposure cell did not exceed 2- mR/hr with

,
the exception of the cell door and portions of the west
wall which were 4 mR/hr- and 3. mR/hr respectively.

4Figure 5 - Surveys indicated that radiation levels at extetnal
surfaces of. the exposure cell did not exceed.2 mR/hr' with
the exception of the south wall directly in front of_ the.-
source, which showed an. intensity of 25 .mR/hr. When-
levels of this intensity'are present, the r es tr'i c t ed area
boundary is adjusted to reflect a 2 mR/hr- intensity as
shown in Figure 14.

c Fi gure. 6 - Surveys indicated that radiation levels at. external
surfaces of the exposure cell did not -exceed. 2 'mR/hr.
except for portions of the east. wall, south wall and cell
door. The intensity at the door was'found to be 20 mR/hr,
and the intensity at the south wall was 9 mR/hr. When
levels of this intensity are present, the restricted area
boundary is adjusted to reflect a 2 mR/hr intensity au
shown in Figure 14. The intensity at the east wall was
less than 2 mR/nr except in the area insine the-X-ray
exposure cell shown in Figure id, wherc the intensity.Was
25 mR/hr. Thin eray exposure room is locked and posted
as a radiation area at all times,e

b
'

' Figure 7 -- Surveys indicated that radiation levels at ex ternal

surfaces of the exposure cell did not exceed 2 mR/hr
except f or the exposure cell door which was 35 mR/hr.

L- When l evel s of this intensity are present, the restricted
area boundary is adjunted to reflect a 2 mR/hr intensity
as shown in Figure 14.

!

/ Figure 8 - With the sour ce positioned in the downward posi tion only 5
'

feet from the expanure cell docr, r adiati on l evel s wer e

found not to exceed 200 n.R / h r at the daar due to the'

L effects of the collimater. The source is not used in thin
h ponition.

~~
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'Fiqure19 With.the source positioned directly at the east wall at a-

,

'

distance of- 4. feet. surveys indicated .that radiation
levels at- external' surfaces of- the exposure cell'did not-

~

. exceed 3;mR/hr.except at the' east wall where the intensity .;
'

,

-was 250.mR/hr. ~The source is not used in this position.

^ Figure.10 - . With the source positioned directly.at the north wall at a7
- distance. of '31 feet, survevs indicated that- radiation-

1evel s at' external surfaces of the enposure col 1- did not
ei< c eed 3- mR/hr except oat the . north' wall where the-
intensity | Was generally-15 .mR/hr to 35 mR/hr,- with- one
area measuring .23" -u 6" showing an: intensity of 2OOJ
mR/hr. The source is- not used in this. position. . Note:
the Padiation intensity at .31 feet inside the exposure
cell- was '3.5- R/hr,- indicating a' source strength of.

-approximately 235 curies.
*

,

l-
Figure 11 - With the source positioned directly at the north wall at a='

distance of- .19 feet, surveys indicated that radiation
levels.at . external surfaces of t h o.. exposure. cell did'not-
. exceed 2 mR/hr except at the -north wall where. the
intensity was generally 15 mR/hr to 20 mR/hr, with one
area measuring .25" _x 6" showing 'an intensity of 100~
mR/hr. The source is not used in this position. Note:-
the rad GET6n intensity at 19 feet inside- the exposure
cell was in excess of 10 R/hr.

Figure 12 -~ With the source posi tioned directly at the east wal'l at a
-distance- of 3 feet, surveys . indicated that radiation
l evel s at external surfaces of the exposure cell did not
exceed 2 mR/hr except at the east wall where the

'

intensity was 2 R/hr maximum inside the x-ray- exposure .

cell, and 60 mR/hr at the door to the x-ray expocure cell.
The source'is not used in this position.

Figure 13 - With the cource positioned directly at the south wall at a
distance of 3 feet, surveys indicated that radiation
levels at external surfaces of the onposure cell did not
exceed 2 mR/hr except at~ the south wall where the
intensity was generally 15 mR/hr to 50 mR/hr, with one

,

area measuring .25" x 6" uhowing an intensity of 150
mR/hr. The source is not used in this pouition.

Radiation levcis above thu roof of the building directly over the exposure
devico.were 10 mR/hr on all vertical downward exposurou and 50 mR/hr on'

all 90 degree exposures. The roof is posted in accordance with Section IV
of the Radiation Safety Program Manual. The max i mum radiation intensity

found in Positions 1 - 7 was 35 mR/hr, the intensity at the coli dacr in
;. Figure 7. This calculates to be 161 mR/hr when using a source strenth of

1,000 curies. The maximum worst case shown was 2 R/hr in Figure 12, which
-calculates-to 9.2 R/hr with 1,000 curies. -

:
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The following orecautions have been taken to keep the Picker Madel 570
exponure device in poci ti con deemed acceptable to the managenent at Mcgna
Chek. Inc.:

1. The hoist on which the exposure device is mounted has been chained
and locked so that the exposure device cannot be raiced more than 110''

from the floor of the exposure cell. eaccqdffj t/,p [/ Jf - /d/ pp 6 y[/ f3{
2. The exposure device has been chained and locked no that it cannot

be operated at any position except in the vertical downward ponition.
When neconcary to perform radiographic operationn that require angled
expecures, the R.a d i a t i on Safety Officer will supervine the operations to
ensure that safe radiation levels are maintained oatnide the exposure
cell.

|3iJe
gi. The expecure device han been chained and l oc h:ed to that it cannot
be operated at any angle higher than 90 degrees horizontally.

4. The Radiation Safet.v Training Program at Magna Chek, Inc.. will
reflect the policy of only operating the Pi c ker Model 590 oupocure device
in the positions indicated in Figurea 1 - 7.

5. The policy of maintaining conntant survie11ance of radiation areac
and restricted boundariaa, and performing surveys of the entire exposure
cell boundary circumference will be continued an in the pant.

It in the opinion of manaqament at Magna Chek, Enc., that , ia ce

precautions will prevent the occurrence cf ex cenni ve radiation . avel s
outnido the exposure coll.

If I can be of forther assistance ur if additional infarmation ia
required, please contact me at your earlie:t convenience.

Sincerelv,

David D. CardueL1
Radiation Safety Officer

i
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