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Introduction

Biogen Research' Corp. currently possesses byproduct

material ~ license no. 20-19800-01. We are requesting an

additional license to possess and use a self-shielded gamma

irradiator for biological studies.

We would like to also report that we have hired a health

physics consultant, Victor Evdokimoff to assist us with our

radiation safety program. Mr. Evdokimoff, a certified

health physicist, is the Director of Radiation Protection-at

Boston University Medical Center. He has over 20 years

experience as an industrial health physicist, as well as

current responsibility for a broad medical license program

that includes a gamma cell Arradiator,

,
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Item 6.'Purnose For Which Licensed Material will be Used,
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.To-.Arradiate blood and blood components as well as other

biological samples.
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|
~

,

r .

y 1.$~ 1. , . the train 1_ng. program ,- a urit ten multiple choice examination: ' M
gd fjp covering all1 aspects ofSthe; training programLwill be"

~

j-

AV' -administered. Each< individual'must achieveia-score off70- ;c
"

- 4
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percent?to be allowed to.use the"irradiator. Each~ N
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4' ciridividual's- test will7 be: maintained as.'s r;ecord to doc'um'ent J f
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3) Tr_aining' will be performed by any. of several-individuals , 4s

g-|g - who'are-qualified in radiatlon''sefetyi These individuals j
'

are Dr. Thomas and the. Radiation'Protectlon' Office. In M__A_ ; e
> - 2 '@ge addition,'we have~ the services of our health physics ,<

1@ ' ' consultant =, Victor Evdokimoff, who has 20 years experience '

in health. physics including training and use of. gamma cell 'M'

y
,

~1rradiators.

- 4) Irradiator on-the-job training will be given to trainees
"

under close supervision.of_Or'. David Thomas, This will
90 ' consist of a minimum of several complete irradiation *

t

+ procedures. This will enable'the trainer to evaluate *

'i -trainee understanding of the various switches, indicator4

c;_ 11'ghtn, tamer procedures, including any emergency of the -;^ g~ '." cM
'T 11rradiatorcmachine.- ,-
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Item 10. Radiation Safety Proatas>

.)

10.1 Personnel Monitoring Equipment

All personnel who use the irrediator will be required

+
-to wear whole body film badges to assess radiation exposure

' doses in accordance with the requirements of 10CFR20,202.

These badges are supplied by R~.S. Landauer Jr. and have been

accredited by NVLAP of the National Bureau of Standards.

These badgesLare changed monthly.

10.2 Radiation Detection Equipment

The facility has available numerous calibrated,
i

operable-survey' meters that can measure exposure rates to

200 milliroentgen per hour.

The instrument will be calibrated so that readings'are

within i 20%-of the exposure rate for Cs-137 over the range

of the instrument. They will be calibrated annually ~,-

checked quarterly and after servicing. Calibration records

will be kent for a minimum of 2 years after eachr

calibration. The geiger counter will be calibrated within

.

the. conditions of our byproduct material license no. 20-

19808-01. We also could calibrate this meter with other

options such as:

1) Returned to Ludlum Measurements Inc., Sweetwater,
Texas.

or

2) Neil Gaeta CHP
35 Grove St. t

Medford, Ma, 02155
NRC license no. 20-20743-01

4
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. 10.3 Leak Testing
_

, ,

' fleak testing of the sealed sources in the'irradiator will be<<

'

performed every six months. The~ measurement of the leek-

test sample must be analyzed on an appropriate instrument to

4) detect'O.005 microcuries of Cestun 137 removeable

contamination. Any source leakage at '005 microcuries or.

above will be reported promptly to Dr. Thomas and Radiation ,
,

t

Protection. The irradiator will be removed from use and the
7

s

source ( s ) shall be repaired in accordance with USNRC

requirements. Leek' test'ing will be performed by individuals

listed under the following 2 options:

a ) Under the- conditions specified for our byproduct material

license 20-19808-01 for leak testing performed by or under

the supervision of the Radiation Safety Of ficer

or

- b)~ Performed and analyzed by Victor Evdokimoff CHP
'

Boston University Medical Center i-

20-02215-01

i
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11824 Operating |andEmergencyProcedures. j
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DAllipersonnel'us$ngtheir,radiatorwill:bepro'videdwith(iNs 7- -

xj'

s m _

v ..
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. . - . .

__These willsbel
' '

.

%, .. . : written: operating andEomergency procedures. :i'
,

"
lm . - p

. . . . . . L. .
.

,

@' ' ,
'

'
'~

naintainedain the irradiator room.c A? written log also ini q,,

g:pm . >i

' f this room "w111Edocument who used the1 mach 1ne ,;.d' te ~ off use . :-y ;i

~

'
< a

, . . . .N *ips ,

=

-and other pertinent.Informatl'on.- The. emergency proceduren~6 '
'

>
< 2

,

- ,
' q

'

, = Lwill b'e cons'picuous'ly; posted in the area.c.The follosing .
,
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,'j
, ,,

,

! l
~

'

e J' ' stopics!will be covered'1n these procedures;and.will be e '
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. ..

=available pr_ lor to'use'of~the-Arradiator, js

9- ysq ,,

-; r- s ,
.

_

. s , ^00. : '

M a )- Step-by-step proceduresc for operation of the irradiator.
'
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,
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-
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N, .b )= Determination-'and , recording of radiation doses -to:: persons -4

* '"rf operatina the irradiator.'
p, -

_ t
,o,
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tei:MM hodA#to ensure that only authorized persons will:uses '

,

1
,

D. " z1
= ..t he irradiator. ;:
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Ed) . Inspections',ntest procedurgs and, maintenance to ensure .

that allfsafety interlocks, devices;and component _s
7 .

j associated with.;thecirradiator/are functioning properly.
,
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g
_
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,

' ,t ^
-c Itais prohibited to modify the,irradiator, for: example,

- changing the safety control' system oriremoving'the source.
~'

.;
~ ~

m.

'

,

This could be life-threatening. i
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e). Emergency situations.will' require vacating the irradiator- };,
,

-room ifie source should hang up, locking the door and ;^ "'
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'

' notifying- the- person responsible f or the irradiator -(Dr.
"

:4 . =Thoman). --These situations can.be assessed by 6H exposure
~^
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- ' Thomas','_the RPO, the NRC and AECL will'be conspicuously " '

,,

posted. v

s -:<

e
.

Q. 9yr

w!b
' (' '

;
,_ e{

, v ..

1
'" ? I' N I

d'
2 1 ~

>

%

>

w

( g

<1

^ ,. y

-

I -

*



_ -.-- -- . . . .
n''*'5. hj' i]1'9* )4 E ' _. 2 k [[:
- .

3O+e'dI. +$ h_$w%m,n
.-Q~ N 3?i . iM N - Ik Y-[ n a.c h ' Y h I' f

I
1 f t- r.[ 'i v- y y Q-4 ih .,- -Mk

= ,$ f 6,n m'.

-e er . e . - . ,,

.u , W M[w.h %M, w_ u MA-- 4 ,4 W Q M @<='* Wy qV. /m'/> 4
-_

,'" '.n w
a

MM H4 ;/kg t s,%s. ,+* v. ' sS
m t,Men g.v , : t y1 r

i c. ,sr r y
. > -

;;ya m 3 m:e_
n =n

yf qv v= v s-- ,-

y . pn 3#ggs .sa .# w3g.4,g s - . *- q --^1 sc.y s
s

y~
_g

y e.u; w_ w k. w..~ s.n
s. w_

s q#. A,
. . m. -

c %, m
-

,

5 ( 3
,

- n;._ .. r m, w c n
wgw m

v. ygwt k n , n..-,
<

L. -c. z"

= . .~ ; y:,
".A..

'.-
*

- - s.;p- - , 'm-
, x, -

,t me x .m y,so - .y =
.

'W., G,,._

t. w,
.s......6V ,<. e" ,

-

k@' - i. '' g$ ".s'.%. . i;' m h, .. e.),

uQ x''--; ;} #' 5 ''{ sN,p '. . ..3".|,-... '._w[.[-
" .'e%t -

' ?p , "D'
< " .-

('
,

* ; '5 8_ E' ' -v
h,5.'. '8}} % '1

-

i-~.y N --
J,d.

\ % ._ ..g A 4'
- %

4;.|&. -

' ' " ' ~'
QJ,

%

'&, ,

' '--

.';$m,, , Lyi$, h, t; ^~'&&' ?4
e r

hq.g
-, ry

. "+ n. v 2 - , ' , i.g- _|} ' .4 , f:x[,'.
'i ~ s -~ + c

*
2_

w',' p. n w'!'''-,,-[,
x,-: w' ~--,

_ . ' -1- r g.g.

_ -_ + -
q -* I$ m..-H 1 ,k| "h . - N

I

NY.. . . .i
-

. nx -

''s'}i.,- I #"-

, a.+ <e. .

m, +
_ ,i_ g g -

_

'es < 1 ww
| : p,;... 2 4, " w_f.g. ~ 3, ,, j r-- .,. t i

. . ,. c
3 , > pF .

~, - , s
.j7 . --

>
.

- E ''v( r r, .

'

1 xg y
:r - . . - s r. n. O..%.; 1 q 7,, +- i r .

I L _ } ;} .
, 4:m+ p' rO', " ' J -.p ; *

. - -
m. b y _ .

t. .

.? {: -

.

,('
'"N ''- , , . 'p i ~ * * ~

-_ >

, + ,
Y r "' '

,
-.

p ; . - Fi".y {{ ("
#-~ j f. , ,

4 :e : .;. , + ihg_ >m* ' 'Wn .L .s ; t + _ * ,.. F ,, '.,,
4

a 3 . 4 m, i: >

(n.
v. If'. f j s * , +. ^' ~J-

, ' "',i ,..r 9 '- 'f , * - "l

yL u@L q.m::y c r
-

#
. , i ;

r - q% mu . .,t
.: r

: - - -%. r # .

a-
,w- .., -

..y + Y

-

> - , . c ~, . .
,

,,
~ ^

g

nm y > m. v. , - - .
qv2 -

.fl_S;5; Plans;fo6 Installation?and Cer.tain R,epaire? - >

-
wAJ2_g p M~ W

-.-v.f*t e
i ,

,fe4

%_ y "e "s .Y.p,. . t

.-~ ,

.s [ ' f
- - . i (4-1 #

' ,
,

, y ., .q34nf3
.

m ,'. h_ _ g-4
.

0

'a4,'*- -
V ' Y O );"

x,y. , m: e

'

n

n ; ,

, ,
..

;w y,h b ' ' ' r ' j, j;': .L? .fy . : 7;
,

E ,.O s. , f j ;.R Ns & 3 Y
. "%',a' 0

^'

g g } x,{ , = t
. -% " ' Q'

- ? 3 - 0 - -
g . s

M i ~ . - - t-.-v .- ~~
\;h ' " c...a

y , ,
- LIrr.adiatorr, insta11ation,. p're-operationali checks'iandire' pairs?

' *6~
'

c
-'

R" if r ca' s. eT . :
x... g

. i ~ << D $' . 'm-g,fe m; e
-- +

: - - -

.-

yn , ;/w,,
. . ;. g, r % ..

t 3.: w
, ~

*
. 3- ,g; y , , , . . . . ,

.
. 3.. . .. ..

.._ w, , - ,= .
.

; . . , .

M# . a Q 4y
- - - - -

-mw., % ,o_r alterations 11nvolving:removalLoffshielding:orse'ecessito" ,, . - -ya f Q' s F., -+m , u@ 1 -
- - nm , _

,

_n
- ,

- '.m . w,
. c! ., t.:-m.q i , _

- . . 1 . . .. +ry-w.

m %u w.nMW 1,4 ' St he.- .+!11censedMteria'14111'dperformedbysenAECL. tral'ned2
w-

y - Q._4 '

%-
;g.p zeg i

#
,.

'
y' -.

*4, -- s f ,

'$(- ga
'

t , y gi -
-_.,x - _, ' _

'

3
,

' f _e4 yy*._-

w - N 2,'4 *.

y a representativ, er :

7#.$ N.,f ' ' ,i j
e

d
, . :. 1 .

b
, = m'J' ' .

. l4
, , . u -m.'

(
4"

.. } 1- y
.

t
'

-. -
. - ,2'-(h-

, ,.

_

,

-s'*.''* ' j :

..,5--sp. .xc
1 t--: -

_4

. 2 3,: >
.i

_,.

wm -

'.-~ [ ~- ,.n}..-.'o , o 4'h
'

-

"4'
,.'t.'. V

3' t
j

1

,U-y O 'f y > ! -

.:L,/ -| . ' ' ''
w; y- n 3 "r ' ' *

@y.3 TK.. ',* ,_'r
4 4 + C \

.
e ., 4

' ]$ '.;[ f]'$ y n ,*ra ~ir g r

; :. . , s 4,.,-

:-

. - + . , -
'

b q_ I

i-'*' 4''
,- , 1 e + . w -,

g 3 _,_ r Qi
* f L g

I
, _} <'

y.ij
1., ' f

#[,[ y -9 f -p a

,
b.[ #

9 s.w,
'

t -
, ,

uv,y--
. ,

-

. + ,
e e

*' I -,'n y,
7"

4g , .,7 {q ', , . _-
,[,I

-' ,e
'-

r-.
,.s

.'.W.--L
+ W h, ..

. p m'm.b . _
; t

.- c s %,[ -^, D- Y
;: . u . q . ,v. n:' .s ,

I

, ;; - ,,
h' [ t , s

,
5 --f .~ 5 6

' t, - ,s ,

, '-, , . s,.w , .w o
' '

Yh
WU V' t:,-. &b W> 4

< y- '%
y'

;e>
e wu , ,

. _

7 - e ,-- W agr , r- &
-

. i, ,1 ; nw. . c-.

,

. *,-..'U."a,f,,.
. g

*
,

.v. p 3 - .
a tp.'"

d.i W 4 , |a
*,+ ;: ,

,k L. s yt z. k< ., ,

3 ; r r. w( ''

3 % yy @., ' 7,1 u .$ 1'9 =7i

FQ . ., . d %q, ' ' '
s i,;,

d' i- N ' +y..
_T[E.3,p - 'm ' #

' - -js ,r ;
< _5 % - e
;QMD.)t.s4 . y .3fm~*'i

-

1 - '''5. *
g

,
i. . - = ,V: , t, .;-. a

, .

*y* d @l4
*d

,up ,
-

s.

* . . g. -

y . n.w- _. -

L
~

q4 . y.
' % + ~

_S
..

$ 5 %
-

l.' h -
'

r
:' b

g . , e .-~ ;, s s y s > ,-' "'- y,,, t

'

- . ~ f K p '' _fy ,

< ~
. L .

,
-

;h '-
_

w . nf . , , ,

e : s;, ' '- 1 s2 i

' w'':- , . s_ ,_('.-;
I'f r ,fm

%' L[. , ' ' . -r t ' y '? .< ;
; .: < ?fa. .-

h -Q' ' %,-
~' '

'[,
-

7 i * 7

ha vA .4,< y
r

>- gy
.

,

;e .x p. =
t- Y- t

g - <..,2,,j, .;d 8./. .

'q '-mC.-., ;w a, g :,9
,

i ~

'y q(q.
-

n :4 ,y '-'_4---

4
,

f , 3 , , -

te'',..--.
-- - F%

i

~J i s s
, hf|. - .

4 4..< .s.
- ,< '' ,

y
sL. F

1

'9'K \ s s -

s * uW y.' s c, ,
s -

, .. > ,,

V:e:r 1 :y e

: 4< +t - A

= s

,. .g - .
p. ,3 3, s- se t,. ._ j

' ' .?V
.

,

a - O

df b # ' 'g pp$6 > W
.,

e, +* - a 7, 1, ,
a. g. ? , 7 m , ,4

,

Y ' - - a ' . -gf
;(-" , * 'N (

'

#
,

f,-
, , ' ( ,j y"

,

'7 ' '

\ s ~
'~

W|4 s -; * - . ~ +

.' ,W h 4;h y [9 ?-.
. G g. ayt

U i 1 J_ D .ry;

.b.-.
.; ..s . a

' y.
'

..'h ' t
-

1

* ~''
:, H ''.,y _

[

' n p'' #w; o.r;#.y 4,n.x;
_

t 1 ~.t- ~'n:

-

. , .
=-

g ,

;q.
.I m

u'. 5 7.-:.

- v-

^7t-;. ,6,. m ? -'-an ' -
I v

|p,%,_ ';W
. : s i

[h
/g 3.w ; r- ,v - iwe, a-

.

< a!.sa-
y ,'ww

^%:Y% YR j ;-

5 gy 7+ 3 ~ >
:(;; i

Tv 1 #

y'
. .

.

4 .#. 2-;

s .
$,

1h,- { 'f c
g

h 3 g. ./ [[~ e'
..

lk' 'i y -- 1i .kN
M'',,. i

-

J :- 4:y r n i,t
h< ?b'-:I N' , 'L

'

r
s_ a: v ,:c .s

r
-

f %p 7 q'
t a

-m
sQ7u. ,

t:-
,

' 94
1

i g(2-
. .. i r: < f

'h? ?
% .,,{_'#' i,,y.A

^9 hy2.4'. a.:

' ~ s,( :'.E

d.v.<yg3, w" a
-

__

.
e i ,

_n :. ;

9=' -r

,t y{ c<
;-

.3 +
s' .. - t

t
: p ; .q

- .- s']i%; a 3

d n p' yr i' s j -

. . - .
N''1 ~.4g -

. ,

. - , ,

d|f;..W CnW ::
w' \ b .' %, ', ..

~!

Mv =
m
2 8 - ww ay;' u9.~f b 2. ' ? W_g;- y,_m,s-4... _.__.

-

m .

_____'ym_m._.-
e- w----*.r=,w,r *.o=n 13 ew- =h- -se.

a
, i

+ -

1

.._4m *.<hce_a--- -, , .



Yif

7
,, .: o o-

.

11am 11. Waste

i<
11.1 Disposal

The Cesium -137. sealed sources , should they need .to be

disposed as radioactive weste, will be transferred only to
b

the original supplier of the irradiator source or a

commercial firm licensed by the USNRC or an Agreement State

to accept this radioactive waste.

11.2 Transportation

Should this irradiator need to be transported to another

location, we will seek guidance from the USNRC on the proper

packaging and other pertinent regulations.
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February 17, 1989

!

f John Glenn, Ph. D.
p Chief, Section A Region I
'

U.S. Nuclear Regulatory Commission
475 Allendale Road-
King of Prussia, PA 19406

Dear Dr. Glennt

Attached you vill find portion of our first floor existing drav-
ing depicting the location of the room in which the Gammacell
1000 blood irradiator vill be located. The floor in that room is
6" poured concrete on grade which vill certainly satisfy the
floor loading of 675 lbs/sq. ft. of the irradiator. The vall
construction is of 10" concrete block floor to ceiling. We are
installing a suspended ceiling of standard acoustical tile laid
into metal track. In addition we are also installing two
sprinkler heads and a smoke detector for this room. The door has
a one hour fire rating and it opens into a hallway. If you
require any further details, please contact me at (617) 864-8900

-extension 274.

. Sincerely,

I'l% < iy
Edvard A. Dondero

./ Project Manager

Attachment-
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