ATTACHMENT 3

LioSurface Technoiogy. Inc

One Kendall Square
Bullding 200 617 494 .8454
Cambridge. MA (12139 FAX (617 494 6561

BIOSURFACE
L TECHNOLOGY |

22 February 1991

Mr. John White, Supervisor

Licensing Materiais Section

Nuclear Materials Safety & Safeguards Branch
U.S. Nuciear Regulatory Commission, Region |
475 Aliendale Road

King of Prussia, PA 19406

RE: License Number 20-28072-02
Dear Mr. White:

BioSurtace Technology, Inc. (BTI) hereby requests a one time shipment authorization
using the Type B packaging materials originally used to transport (import) the licensed
material, a Cobalt-60 irradiator, to its current address. By amendment letter of 13
December 1991, BTl requested authorization to change its license address from One
Kendall Square, Cambridge to 64 Sidney Street, Cambridge. This request is supplemental
to that amendment. The expected time for this move is now predicted to be the end of
May 1981. Originally, this move was scheduled for the end of March 1991. (The
byproduct materials subject to license number 20-28072-01 are still scheduled for an end
of March 1992 move and are the subject of a separate license amendment.)

Discussions with Kristen Smith, Research & Special Programs Administration, US DOT,
(202-366-4481) and Charles MacDonald, US NRC, (301-492-3382) have confirmed the
Type B packaging materials used in the initial shipment from NORDION (AECL) in Canada
to the current address at One Kendall Square, Cambridge are not approved for domestic
transport. The US DOT has revalidated Canadian Certificate CDN/2013.B(U)
(USA/6125/B(U)) for import/export purposes. BTl knows of the availability of no other
Type B packing suitable and available for this shipment. Therefore, it is this packaging
that BTl requests authorization to use in a one-time shipment of the irradiator from One
Kendall Square to 64 Sidney Street, Cambridge.

In support of the above petition, the following information is provided.

A BTI will transport the irradiator at time of low road usage; likely to be in the
early morning hours of the day.

B. Roads projected to be used during the transport are noted in Appendix 1.

The route shown traverses a commercial /industrial area having little or no
residential use.
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The shipment will be accompanied by an escort knowledgeable in the use
of radiation survey instrumentation from NORDION (AECL), the original

vendor and shipper.

The escort will be capable of estabiishing a radiation exclusion area if
required.

NORDION (AECL), in addition to providing escort services, will provide all
written emergency procedures. A copy of their emergency response form
is enclosed as Appendix 2.

BTI will be responsible for rigging, shoring and shipping the irradiator in an
exclusive use vehicle. NORDION will be responsible for verifying the Type

B packaging integrity.

City and state officials have been advised of expected shipment. When the
exact date and time of shipment is determined, these officials will be notified
of all particulars. See Appendix 3.

A portion of the Operations Manual including engineering drawings, and the US DOT and
Canadian Atomic Energy Control Board certifications for the import/export packaging, are
provided in Appendices 4 & 5.

If there is any other information you require in processing this amendment, please contact
me at the above address and phone number.

JOB:ac

Sincerely,

a b\/\/\(k
D. Bernardy

irector, Regulatory A

Encl:  Amendment application (2 copies)
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HAZARD INFORMATION . EMERGENCY RISPONSL FORM - For rail 8nd 108d 1r8mporation

' A b \ML} 2
Is
Prlecard Notaton. RADIOACTIVE
I
SHIP TO: | sHippEn:
DATE ORCER NO:
CLASSIFICATION: (7) RADICACTIVE MATERIAL CAR NG

] Momnel Form [ Seeciet Form

AADIONUCLIDE: AOUTING.

CURIE CONTENT:

LABREL: [ RADIQACTIVE | (Whie)
] HADIGACTIVE It (Yeliow)
[ RADIOACTIVE 1 (Y eliow

—e ——

R QRIGIN: Yarata, Ontano, Canais

TAANSPOART INDEX:

O Yype ‘A J Type 2

MOOEL: . BERIAL MO WEIGHT OR VOLUME:

AECH Ceruficats: CON/ USA Cartificats: USA/

RADIO, » € PLACARD SHIPPERTS CERTIFICATION
! IN CANADA: Pacwd rosd wehichen/red aers when tremdortng The i to carufy thet Tw above nemed masnss s roperty

Radiosctrd | (whim) OR Redloactive || (yellow) OR Redoactve 11 clearified, desribed, packaged, maked and lsbeiled, and erw in
’ (ywilow] Latwiled Dachages, proow conditon for Tanporaton soording o e eooicable

IN USA: Placary rosd vehicler/ceil cary when transgporting reguigvone of Traaport Canacda and the Unieed Scrom Depacenent

Aadicactive 1 (yeilow) (ebelied peck ges ondy. of Trenporution,

SHIPPER'S SIANATURE
POTENTIAL HAZARDS
HEALTW Aaflation hatad mey be internel due 1o bragthing vadour or durt of contamington of gin, ogen asn, ex. Fadanon

Natard mey be exwmad (like xepvsl  from conterunanon on i o eXposuTY 0 unituelded materisl Prolonget
CEDORITY gy DE 8 thraet o haolth or lite. Eftecn of redlation may be deleyed.

EMERGENCY ACTION

Faen Unnecesary DecoW ey . Kesp wowind, wolets ot eres (ot lesst 50 memrey - 184 0. Waw i contained Dreeting sopacanes
v fuil prowcuve clothing. Dsley cleenun wnt arrivel of Qualified redietion moni toring ssatwnce .

EiRE Gonall firws: Dry Chamical on GOy
Large flrme Foom or wew
Fight firs from maxwmum distance, Move undemeged peckeges from fire erse i without righ. Do NOT move demeged

Dacka
SPILL ON Do not touch pilled Materia or weking or dumaged peck ges.
LEAK Senall Soills: Take uo with sand, 0arth or 0Ther HGrEOMDUITIDNG SUsOrbeN | Mathei sl

Large Sonlie Dike for lyter decontemineson sd dishosal. Do not enter T 100 @res uness 0oy ol neceuary ©
s Hife. Limit entrien 1o shormst possible e Alernate personm for anuy f possible.

FINGT AID Call phrysiolen. U rtanderd fivt #d sroosdurss. Memove comtemingted Comimg snd thawer wim S0 and wats',
Adhvimn rencue paionesl avd pRysicieny 1T DITION Of SOUENTWINT May be redioacTvely Con temmawd.

EMERGENCY . TELEPHONE

IN CANADA: 1. Loce Palics AND AOEOa  dart, L.
. 2 Trarwpart Caneda (Cavumc) (813) 998-8688 (24 hour) = Q0 ~U6s - 3666
hNUSA I Sum Polow AN Crhemtrec (200) 4249300 (toll tree)
L OR Coust Guerd Natony Resporse Certre (600) 47488007 (tol! fres! \
NG ADT ' 1987 e O1 : o e

LS o I ]
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BioSurface Tecanology. lne

} One Kenda!l Sausre | ¥ 3
Bullding 200 (617) 494 .8BagA r
Cambridge, MA 02139 FAX (617) 494-6561

SIOSURFACE

20 February 1991

Capt. Jospeh Grainger
Cambridge Police Department
5 Western Avenue
Cambridge, MA 02139

Dear Captain Grainge":

BioSurface Technology, Inc. is in the process of obtaining permission from the Nuclear
Regulatory Commission to move a sealed source irradiator in its import/export certified
Type B packing from our present address at One Kendall Square, Cambridge to our new
facility at 64 Sidney Street, University Park (near Central Square), Cambridge. This
irradiator is used in the manufacturing of cultured epidermis (skin).

We expect the make the move near the end of May 1991. The proposed route for an

. exclusive use truck shipment is marked on the attached map. It lies principally in a
commer . !/industrial area. The proposed move will be scheduled at a time of low road
usage, likely in the early morning hours. A copy of the Type B(U) packaging certifications
for import/export is also attached.

When the exact date and time of transport can be determined, we will again notify your
office. Please advise us if there are any special permitting or transport requirements that
we must satisfy with your office.

If you have any questions or require any futher information, please contact me at the
above address and phone number.

Sincerely,

@D. Bernardy <
irector, Regulatory Affairs
JDB:ac

encl: 2 copies of letter with attachments

. cc:  Mr. L Richard Adams, Department of Labor & Industries
Deputy Chief William Cantwell, Cambridge Fire Department
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BioSurfa~e Technology, Inc.

- Une Kendall Square
Butiding 200 (617) 494 8464
Cambndge, MA 02139 FAX (617) 496561

TECHNOLOGY

20 February 1991

Deputy Chief William Cantwell
Cambridge Fire Department
481 Broadway

Camoridge, MA 02138

Dear Deputy Chief Cantwell:

BioSurface Technology, Inc. is in the process of obtaining permission from the Nuclear
Regulatory Commission to move a sealed source irradiator in its import/export certified
Type B packing from our present address at One Kendall Square, Cambridge to our new
facility at 64 Sidney Street, University Park (near Central Square), Cambridge. This
irradiator is used in the manufacturing of cultured epidermis (skin).

We expect the make the move near the end of May 1991. The proposed route for an
exclusive use truck shipment is marked on the attached map. It lies principally in a
. cemmercial/industrial area. The proposed move will be scheduled at a time of low road
usage, likely in the early morning hours. A copy of the Type B(U) packaging certifications
for import/export is also attached.

When the exact date and time of transport can be determined, we will again notify your
office. Please advise us if there are any special permitting or transport requirements that |
we must satisfy with your office. |

If you have any gquestions or require any further information, please contact me at the
above address and phone number.

Sincerely,

Qu\.) 4
JiD. Bernardy
kdirector, Regulato

JDB:ac
encl: 2 copies of letter with attachments

o Mr. L. Richard Adams, Department of Labor & Industries
. Captain Joseph Grainger, Cambridye Police Department
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BioSurtace Technology, Inc.

One Kendall Square
Buiding 200 (617) 4948484
Cambnidge, MA 02139 FAX (B17) 494.6561

FACE

20 February 1991

Mr. L. Richard Adarrs

Radiation Control Program
Division of Occupational Hygiene
Department of Labor & Industries
1001 Watertown Street

West Newton, MA 02165

Dear Mr. Adams:

BioSurface Technology. Inc. is in the process of obtaining permission from the Nuclear
Regulatory Commission to move a sealed source irradiator in its import/export certified
Type B packing from our present address at One Kendall Square, Cambridge to our new
facility at 64 Sidney Street, University Park (near Central Square), Cambridge. This
irradiator is used in the manufacturing of cultured epidermis (skin).

We expect the make the move near the end of May 1991. The proposed route for an
exclusive use truck shipment is marked on the attached map. It lies principally in a
commercial /industrial area. The proposed move will be scheduled at a time of low road
usage, likely in the early morning hours. A copy of the Type B(U) packaging certifications
for import/export is also attached.

When the exact date and time of transport can be determined, we will again notify your
office. Please advise us if there are any special permitting or transport requirements that
we must satisfy with your office.

If you have any questions or require any further information please contact me at the
above address and phone number.

Sincerely,
% 5 -~
-
/J. . Bernardy /
| Djrector, Regulatory Affair

JOB:ac
encl: 2 copies of letter with attachments

G0 Deputy Chief William Cantwell, Cambridge Fire Department
Captain Joseph Grainger, Cambridge Police Department
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PART 1

DESCRIPTION

GENERAL

The Gammacell 220 is a Cobalt-60 irradiation facility manu-
factured by Atomic Energy of Canada Limited for use in an
unshielded room. Fig. 1-1 illustrates the external features
and Fig. 1-2 the general dimensions of the unit,

Part 6 contains the accessories that are available for use
with the Gammacell 220.

The unit basically consists of an annular source (see
Fig. 1-3) permanently enclosed within a lead shield, a cylin-
drical drawer, and a drive mechanism to move the drawer up or
down along the vertical Source centre~line. The drawer has a
chamber to carry samples to be irradiated from outside the
shield to the source.

Samples up to approximately six inches in diameter and eight
inches in height can be accommodated in the chamber. Liquid,
gasecus, electrical or mechanical connections can be intro-
duced into the sample chamber through an access tube in the
upper portion of the drawer. An electrically powered digital
timer automatically signals the drawer to raise at the termi-
nation of a sample irradiation. Times may be preset between
1 and 9999 seconds or minutes. Manual operation is also pro-
vided for,

ELECTRICAL

The Gammacell 220 operates on a 200V, 3 phase, 50/60 Hz, 15A
supply. The supply is connected through a starter to a
1/2-hp drive motor. A step-down transformer connected across
one phase of the s'pply provides the 115V, 3A control cir-
cuit.

_W_E‘:_I_GHT
Crated 8,500 1b (3856 kg)
Uncrated 8,300 1b (3765 k‘;)

1-1 NGV /84
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HEAD (see Fig. 1-1)

The head (see Fig. 1-1) serves as a cylindrical shield for
the source and as a guide for the moving drawer. It consists
of a leak-proof shaped steel cylinder which contains approxi-
mately six thousand pounds of lead to provide ten-inch tnick
shielding. A stepped, circuleér hole running vertically
through the centre of the head locates the inner head plug.
the source cage assembly and the moving drawer.

COLLAR (see Fig. 1-4)

Mounted on top of the head is a 6-1/2 inch (16.51 cm) deep
lead filled annular steel collar. The collar provides
shielding for the transient beam occurring when the relative-~
ly unshielded volume of the sample chamber moves through the
inner plug. The rear, semi-circular portion of the collar is
attached to the head. The front portion opens as two doors,
each hinged to the rear portion of collar,. Pressure on a
lever behind the handle on the right door raises a latch and
permits the overlapping doors to be opened, The doors can be
opened only when the drawer 1is raised, when access 1is
required to the sample chamber.

INNER HEAD PLUG (s @& Fig. 1-2)

The iuner head plug is a lead-filled stainless-steel cyliader
which fits into the head above the source cage. It forms
part of the shielding and also houses the upper drawer
quides. The plug must not be removed except for source
changing procedures supervised by AECL staff in a hot cell.

SOURCE CAGE ASSEMBLY (see Fig. 1-3)

The source cage is located in the centre of tne head directly
beneath the inner head plug. The stainless-steel cage con-
tains torty-eight pencil positions. The source cage contains
a minimum of eight double-sealed source pencils, each 8.3)
in. (21.11 em) long, set in an annular formation on an 8.32
in. (21.13 cm) pitch circle diameter (see Fig. 1-3). Each
tubular pencil contains seven Cobalt-60 slugs completely
sealed in by welded and caps.

{=2 NOV /84
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: TOP SHIELDING PLUG \%‘ﬁ

1 SAMPLE CHAMBER

M
El ,l —y SHIELDING COLLARS
MAIN SHIELDING

e CONTROL PANEL

DRAWER TOP (DRAWCR BOTTOM
BELOW SAMPLE CHAMBER)

DRIVE MECHANISM
ACCESS PANELS (2)

PLATFORM

Figv l"l.- Ove

rall vView of Gammacell 220

1 3() 1~ 3 NOV /B4
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Dimensions

TGP SHIELD PLuG

ORAWER TOP

SAFETY INTERLOCK MICROSWITCHES
SAMPLE CHAMBLR

SHILLD COLLAR

COLLAR DOOR KANDLE & LATCH
COLLAR GOOR WINGE

INNER KEAD PLUC

HEMOVABLE LIFTING LUGS

COMTROL PANEL (SEE DETAN)
SOURCE PENCR ASSEMBLY (SEE DETAIY
ORAWER ROTTOM

ACCESS PANELS (1)

ORAWER MANUAL CRANK
FLECTRICAL CARLE

SHIELDING HEAD

DIGITAL TIMER

TIME MEDIA SELECTOR SWITCH
ORAWER UF - DOWN SWITCH

fust

. KEY SWITCH

SAMPMLE CHAMSER DOOR

SLIOING DOOR LATCH

LEAD SHIELDING

ACCESS TUSE STAINLESS STREL
INTERNAL DIAMETER 1.2% (n. 13,17 em )
SPIRAL DARZIN TUBEL STAIMLESS STEEL
INTEANAL OVAMETER B 4) wm (109 om )
DOOR INTERLGEX

TOP MUGC REST AND SAFETY COLUMN
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SOURCE CAGE .

4 PENCILS IN POSISTION

PENCIL

COBALT 60 SLUG

Q (H——END cap

Flg. 1-3, Source Pencils and Cage

. C=2i i~ NOV 784
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TOP SHIELD PLUG INTERLOCK
MICROSWITCH (S14)

TOP SHIELOING PLUG

ACCESSORY TUBES AND

CABLE ENTRY PORT
THREADED SOCKET FOR g £ ~ SAFETY COLUMN
ACCESSORY SUPPORT POST S
N o DRAWER TP
SAMPLE CHAMBER AND A
COLLAR INTERLOCK -
W'
SHIELDING weeee y
COLLAR .
(3 SECTIONS)
o )
W)
e LOCKING RING
Yo
,/ - SAMPLE CHAMBER
U
&

/~—SHIELDING HEAD ((’:)

\ LATCH COLLAR INTERLOCK
SAMPLE CHAMBER DOOR
COLLAR HANDLE AND LATCH
Fig. 1-4. Collar and Sample Chamber
GC=220 -6 NOV /84
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1.8

GC=220

DRAWER ASSEMBLY (see Fig. 1-2)

The drawer moves vertically through the centre of the head,
inner plug and source Cage assembly. It is 59.0 in. (149.86
cm) long and 6-1/2 in. (16.51 cm) in diameter, and is con-
structed from four distinct components; the top shielding
plug, the drawer top, the sample chamber and the drawer
bottom. The top shielding plug is hinged to the drawer top.
The other three components are spigotted together and secured
with screws. The drawer is guided in the head and inner head
plug by four bronze bearings.

TOP SHIELDING PLUG (see Fig. 1-5)

The lead-filled closed steel cylindrical plug is 4 in. (10.16
cm) in diameter and 5-1/4 in. (13.34 cm) long. 1It is hinged
to a steel casting on the drawer top and provides a radiation
shield over the drawer top access tube. When the drawer is
raised, the top plug may be tilted back to permit the intro-
duction of accessories into  the sample chamber (see
Fig. 1-5), Electrical interlocks prevent the drawer being
lowered with the plug in the open position. During a sample
irradiation procedure the plug cannot be opened.

DRAWER TOP (see Fig. 1-4)

The 6~1/2 in. (16.51 c¢m) diameter, 14-3/8 in. (36.51 em) long
closed stainless-steel ¢ylinder has a 1-1/4 in., (3.17 cm)
inside diameter access tube through its centre. The space
bDetween the stainless-steel outer casing and the stainless-
steel access tube is filled with lead. wWelded to the drawer
top is a steel casting onto which the top shielding plug is
hinged. The casting is shaped to provide indirect entry to
the access tube; it also provides two sockets tapped 1/2 -~ 20
UNF - 2B, 3/4 in. (1.91 c¢m) deep to accommodate accessory
mounting posts. The access tube is designed to accept the
tube insert accessory assembly.

SAMPLE CHAMBER (see Fig. 1-4)

The chamber is a thin wall closed, non-corrosive metal cylin-
der with a lift out full width door. The inside dimensions
of the chamber are 6.10 in. (15.49 cm) diameter and 8.06 in.

fa'? NOV /8 4
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(20.47 cm) high. The access port is 7.91 in. (20.07 cm) high
and 6.00 in, (15.24 cm) wide. A step on the bottom of the
door and a locking ring at the top of the chamber retain the
door in place, see Fig. 1-4. An opening is provided in the
top and bottom of the chamber for the access and drain
tubes, Electrical interlocks prevent drawer movement when
the door or door latch is improperly closed,

DRAWER BOTTOM (see Fig. 1-2)

The drawer bottom is formed from a 6.5 in. (16.51 cm) diame-
ter, 30.5 in. (77.47 cm) long stainless-steel tube, lead-
filled, and closed at both ends. A spiral stainless-steel
drain tube, 7/16 in. (1.11 ¢m) internal diameter, runs the
length of the drawer bottom to facilitate drainage of liquid
spills in the sample chamber. The drawer bottom is suffi-
ciently long to provide irradiation shielding beneath the
unit when the drawer is up.

A rectangular bracket on the base of the drawer provides a
pin joint connection to the drive mechanism.

DRIVE MECHANISM (see Fig, 1-6)

The drawer assembly is raised or lowered by a chain and
sprocket system. The system motive power is provided by a
/2 hp, 220V, 3 phase motor; the output speed of which is
reduced initially through a V-belt and pulley connection to a
worm and gear reducer. Further speed reduction is obtained
through a chain and sprocket drive to a shaft. A sprocket at
each end of the shaft transmits the shaft rotation to the
smaller of double~head sprockets mounted each side of the
head base. The head sprockets rotate less than one revolu-
tion each complete up or down movement of the drawer. Two
roller chains are pinned at one end to each of the larger of
the double~head sprockets and at the other end to each end of
a full width lift-bar. The lift-bar is pin jointed to a
bracket on the bottom of the drawer. With the partial rota-
tion of the head sprockets on upward drawer movement the 1i€e
chains wrap around the sprockets and raise the lift-bar.

1-8 NOV/8B4
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TOP SHIELD PLUG INTERLOCK

ACCESSORY TUBES AND
CABLE ENTRY PORT

THREADED SOCKET FOR e
ACCESSORY SUPPORT POST

Fig. 1-

220

.(‘;i“ LA A

c
<

, e MICROSWITCH (S14)

Top Shielding Plug
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STARTER
RELAY (K1)

| : | | | <® N [ﬂ; TIMER ASSEMBLY

i :
HEAD \/
SPROCKET

DRIVESHAFT -

< o et ~ DRAWER BOTTOM

AL L ; DRIVE TRAIN
MOTOR .

- SLIP CLUTCH
' TRANSIFORMER

ovaonroon REDUCER
) V-BELT

BASEPLATE
ADJUSTING SCREWS

Fig. 1=-6. Rear of Unit

. GC=220 1=10 NOV/84
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DRAWER MOVEMENT (see Fig. 1-7)

Drawer movement is electrically governed from the control

panel. Microswitches mounted on the head sprockets are cam
actuated at the end of drawer travel, disconnecting the elec-
trical supply to the motor (see Fig. 1-7). The drawer trav-

els 19.72 in. (50.02 cm) in approximately seven seconds.
Microswitches S10 and §1¢ provide a back~up to these
cam-operated microswitches.

Mechanical stops are provided at the limits of the drawer
movement. The upper stop is formed from an adjustable bolt,
mounted on the underside of the shield head, which stops
against a nylon pad inserted in the top side of the lift-
bar. The lower stop is formed from a ny lon-tipped adjustable
bolt, mounted on a fixed bracket (see Fig. 1-7), which stops
against the underside of the drawer when it reaches the
lowest point of its movement .,

A hénd crank is provided to enable the drawer to be operated
manually in the event of a power supply failure. Hand crank
operation is made easier if the V-belt is removed from the
drive as the motor is equipped with a brake.

CONTROL PANEL (see Fig. 1-8)

The unit controls are grouped on one panel situated at the
top right of the head, as illustrated in Fig. 1=1. From the
top uf the panel the controls are:

(1) Digital timer = to provide irradiation time set-
tings between 1 and 9999 seconds wr minutes, A
reset button returns the timer to its original set-
ting. The time setting is changed by holding in
the reset button and pressing the individual digit
buttons as required., The timer commences operation
when the drawer reaches the irradiation position.

(2) Selector switch = to provide for manual operation
Or selecc.un of time settings in seconds or min-
utes.

(3) Movement switeh - to select up or down drawer move-
ment,

(4) Keyswitch - to control the electrical supply to the
unit control circuit.

=11 NOV /B4
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HEAD SPROCKETS

MICROSWITCHES

CAM

MICROSWITCHES

(516A AND 5158) \

SOLENOID — -—-——§

AND RAM /Px\;t

ROLLER

CHAIN i
:
]
DRAWER -—-«————‘f/ ,
BOTTOM B

5 |
MICROSWITCHES =t
(89 AND 510) |

Fige.

{58 AND S11)

\
— GREASE NIPPLE

MICROSWITCH (57)

I}\\\\‘ \ MICROSWITCH POSITION

WX, | ADJUSTING SCREW
- \\ \ SEALED BEARINGS

l\ \.\ GREASE NIPPLE
DRAWER SUPPORT BAR

>

LOWER STOP BRACKET

"

1-7. Drive Mechanism

1=12 NO\//84
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TIMER

TIME MODE
SELECTOR SWITCH

DRAWER MOVEMENT
CONTROL SWITCH

FUSE

KEYSWITCH
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GC~220

SAFETY FEATURES

For the protection of the operator several safety features
have been incorporated in the unit.

Three microswitches are mounted on the collar door (Fig. 3-1)

to ensure that:
(a) the sample chamber door is properly located.

(b) the locking ring is in position.
(c) both collar doors are closed.

A fourth microswitch is located on the top shielding plug to
ensure that the plug is closed. Unless all four microswitch-

€s are actuated, the drive motor will not start.

The self-locking feature of the worm gear reducer prevents
the drawer moving down under its own weight from rest,

A solenoid-operated bar, mounted on the underside of the
head, actuates when the drawer stops in the raised position.
The bar locates under the drawer bottom and prevents the
drawer moving down in the event of a drive system mechanical

failure.

Drawer movement can be arrested by switching off the electri-
cal supply keyswitch.

A solenoid-operated door interlock ensures that the collar
doors can only be opened with the drawer in the fully up

position.

The top plug rest and safety column ensures that the top plug
can only opened with the drawer in the fully up position.

:’ 1 1 N()\/‘/R4
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Table 4-1. Component Locations

ITEM DESCRIPTION ITEM DESCRIPTION
i Worm Gear Reducer 13, Rocker Switch - §2
I Reducer Output Chain 14, J-amp Fuse - Fl
. Head Sprocket Chain 15. Keyswitch - S1
i. Collar Microswitches - S4, S5, 56 16. Up Coasting Microswitches - S8,
S1l, sisa
¥ Roller Chain
17. Down Coasting Microswitches - 57
6. V-Belt
18. Sealed Bearing
o Shaft
19, Sclenoid and Ram - L1}
8. Head Sprocket
20. Drive Motor - M1
. Shielding Plug Microswitch - S14
2% Digital Timer Microswitch - sg
10. Door L.atch
22, Bottom Stop Microswitches - 310
3 Digital Timer
23. Door Interlock Microswitch - S158
12, Rotary Selector Switch - S3
24. Door Interlock
GC-220 4~-2 NOV,/84
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. Fig. 4-1. Component Location
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Gammcell 220

High Dose Rate Research Irradiator

THE GAMMACELL 220

Features of the
Gammacell 220

¢ Self shielded

* High dose rate

¢ Simple to operate

* Reliable

irge radiation chamber
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Gammacell 220

High Dose Rate Research Irradiator

THE GAMMACELL 220

Features of the
Gammacell 220

* Self shielded

* High dose rate
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ACCESS TUBE e
3.5 cm (1.375 in) Dia

e,
—

3 MICROSWITCHES
(A} (B) & (C) o M

. SAMPLE CHAMBER DOOR_ i
Door Opening: - .
Height = 20 cm (7.875in) N\

Width

SAMPLE CHAMBER
Height: 20.6 cm (8.125 in)
Diameter: 15.2 cm (6 in)

n——————

ORAIN ———""

SHIELDING PLUG
(Steel Encased Lead)

e s

RADIOACTIVE SOURCE ="~
{See figure 4, Page 4)

RADIATION SHIELD

—
.

COLLAR & SAMPLE CHAMBER INT'("RL\(\)CKS\‘“‘*N\_

15.2 em (6 )

™

{Steel encased lead)

DRAWER, UP -
(Loading Position)

MICROSWITCH —
(Drawer Up)

“\“:\\\‘{&1\

2 MICROSWITCHES
{Drawer Down)

-

Safety Features
For the protection of the operator
several safety features have been
incorporated in the unit

Three microswitches are mounted on
the collar door to ensure that

A) the sample chamber door 1s
properly located
the locking ring is in position

both collar doors are closed

1)
C

A fourth microswiich s located on the
top shielding plug to ensure that the
plug is closed. Unless all four micro
swiches are

wtuated the drive maotor

wWill NOt sLar!

I X
A
N\N\B
‘iQ\\‘%l%\‘bX&

N N N .\\
oy \\?\:\\\-\‘\‘ \ WO\
N,

N

A solenoid operated ram, mounted on
the underside of the head, actuates
when the drawer stops in the raised
position. In this position the ram pre
vents the drawer from falling should
any part of the drnive mechanism fail

A
A solenoid operated door interioch

ensures the collar doors can o1

opened with the drawer in (the

POSItion
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N e e MICROSWITCH

(Top Shielding Plug)

.

TS TOP SHIELDING PLUG

e SAFETY COLUMN

LEAD SHIELDING COLLAR
(Or:ened for loading)

MICROSWITCH
/(Door Intariock)

Il

FIGURE 1
GAMMACELL 220
IN LOAD POSITION

BACK-UP MICROSWITCHES
(For Drawer-up & Drawer-down)

fop plug rest and safety column
ensure the top piug can only be
opened with the drawer in the full up

poOsIiton




WEIGHTS & DIMENSIONS CONTROL PANEL @ (i 6
Dimensions Centimeters Inches i Timgegrgwgith a“;ange of 0.1 i L ]
Overall Width 103.5 40.75 rr_m te. aﬁ:' rateddm Phe s [ﬁ
Overall Length  152.4 0.0 is'aSto;atiuTIOC?en est'itivee :rnmit bl
Qverall Height : ¥ hoas P L
idrawer up) 212.4 83.6 ting continuous experiments of .
O ‘ £ W . the same time intervals to be
verall Height - i MAN
(deawer down} 187.8 622 compieted by pressing the reset ;
Weight 4,005 kg (8,830 Ib) button. sec_ @ -
Fi fs - 4 kg/m? 519 Ibh/fe? :
00f Louding 4/854 kg/m 8 . * Mode Selector Switch which /
enables the operator to select ue
E;EZCUKQLCN:ENPT%WE“ time units desired, or manual
. ontrol.
220 Voits — 3 phase — 50 or SR '
60 Hz ~ 0.75 kVA ﬂ * Drawer Up-Down Switch for -ais- 0OWN
motor) ing or lowering the sample "
The drawer can be operated drawer under manual contfoi,,————/’__'.;?'v'u
manually by means of a crank in Control Circuit Fuse/ it -
the event of power failure
K‘ev Operated Master Switch pro// ?
o b viding power supply to the unit and ® @
&f’/‘ J control panel.
TOP SHIELDING PLUG = FIGURE 3
(Clased) e 2 CONTROL
o PANEL

SHIELDING COLLAR ~
(Closed)

ELECTRICAL PANELS
24~ CONTROL PANEL (see figure 3)

SAMPLE CHAMBER
(Now within the source rack)

|~ DRAWER
(Down, in irradiate position)

OPERATOR'S PLATFORM

L -

f~

HAND CRA Nx//
/

WORM GEAR /

=g Y R

DRIVE MOTOR

FIGURE 2 GAMMACELL 220 IN IRRADIATE POSITION.
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/. RADIOACTIVE SOURCE -

The Cobalt 60 source is doubly
encapsulated in up to 48 stainless
steel source pencils (Model C198).
The pencils are equally spaced in
an annular source rack which sur-
rounds the irradiation chamber,

The active volume of each pen-
cil is 196.3 mm (7.73 in) long
x 6.35 mm (0.25 in) diameter.
Cobalt 60 has a half-life of

5.3 years.

B, EXTERNAL RADIATION
LEVELS — At 5 cm (2 in) from
the surface of the unit the aver-
age exposure rate will not
exceed 20 mR/h, and the maxi-
mum exposure rate will not
exceaed 100 mR/h.

At 100 cm (39.4 in) from the
centre of the source the average
exposure rate will not exceed

2 mR/h, and the maximum
exposure rate will not exceed
10 mR/h

Vertical axis

iy chamber
- R T . g
} 1 + . ’ 1 p
* ot Y R
4 » | {
\ v A/
f\ . A‘ Aty e s e -r—wd
AR | / { [ |
R I e
| I 4y
tf = " - { -]
| " { I\
KA. AR AES 4 $oy k—\:
l ! T 0. 1 AN
i T
oA T R IS
& g 4 3
FIGURE 5

Gammacell 220
Sample Chamber lsodose Curves

. SHIPPING AND HANDLING

The Gammacell 220, complete
with Cobalt 60 source, is shipped
in one package without additional
radiation shielding. The package
can be handled by a standard fork
lift, or a platform truck, or an over-
head hoisting device, It is licensed
for shipment in the U.S.A. by the
U.S Dept. of Transport, and in
Canada by the AECH
found accept
able tor licensing in the USA by
the USNRC, and in Canada by the
AECB. When applymg for a U.S
Radicactive Maternals

The unit has bee

License, or a

209 9 M 18 285 N MAX

198 3 MM (7 730 N ACTIVE LENGTH

sl

WA TIvE
FUTKON
wELDS

OUTER CAPSULE END CAP

INNER CAPSULE END CAP

8l Co 60 PELLE TS MICKEL PLATED
1 OMM DIA. « 1.0 MM. LONG or

bl Co.B80 GLUG {7y ~ 6.35 MM =
25.4 MM (0250 IN = 1 IN) LONG
TYPE AC231 or AC240

SPACERS (2) 5 35 MM 10 250 i) DIA
« 9.27 MM 10 365 IN) LONG

~ LOCATED EACH END OF

CENTRE SLUCG

INOT REQUIRED WITH PELLETS)

B D

-

DUTER CAPSULE

1120 M
0 441 W

 FIGURE 4
CAMMACELL 220 PENCIL
{Paliet or Slug Type)
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Canadian AECE License, the cus-
tomer should apply for 10% more
Cobalt 60 than ordered to allow for
the £10% loading tolerance,

The customer should send a
copy of the license to AECL-RCC
at least 6 weeks prior to the esti-
mated shipping date. Receipt of
the licance by AECL-RCC will ini-
tiate the loading of the Cobalt-60
into the unit,

Prior to shipment of the unit AECL-
RCC’s installation branch will con-
tact the customer to make arrange-
ments for a smoath installation by
AECL technicians. However, the
following points are relevant:

1) Local riggers (movers of heavy
equipment), with appropriate
equipment, must be hired by the
customer to move the unit from
the customers unioading dock
into the room where installation
will be done. This move must be
supervised by AECL Technicians.
In order to install the unit there
is a requirement for the follow-
ing minimum wall clearances
(when facing the unit);

2

Rear Wail 36 cm (14 in)
Right Wall 36 ¢m (14 in)
Crated Weight. - 4400 kg (9,700 It
Crated Dimensions: -
Height 17001 em (67 in)
Width 1084 cm (42,75 in
Length 156.2 cm  (61.5 in)

D. CERTIFICATION &
DOCUMENTATION

A set of i1sodose curves s supplied

with each unit showing the dis-

tribution of the dose rate in the |

sample chamber. See figure 5.

Actual dose rate values are 1
normially within 5% of those indi- |
cated by the isodose chart.

The dose rate at the mid-point of

the sample chamber s measured

by ferrous chemical dosimetry, the |
accuracy being *+3.5%. A Certifi-
cate of Measurement which certi-
fies curie content and Central Dose
Rate is supplied with each unit,

The Cobalt 60 pencils in the source
are individually tested for leakage
and contaminatuon, A certificate
describing the tests performed 1S
supplied with each umit

An Operation and Maintenance
Manual is shipped with each unit
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US Deportment h S, B.W.
of Fonsporfation Nastinuion, 6.2, 40800
Research and COMPETENT AUTHORITY CERTIFICATION

Special Programs FOR A TYPE B(U)

Administration RADIOACTIVE MATERIALS PACKACE DESICN

CERTIFICATE USA/6125/8B(U), REVISION 7

ENDORSEMENT OF CANADIAN CCMPETENT AUTHORITX:CERTIFICATE CON/2013/E(U)

This cectifies that the radiosctive materfals package design described below
i3 hereby approved for use within the United States for import end export
shipments only, Shipments must D¢ made 15 accordance with the applicable
International Atomic Energy Agency and USA™ regulations.

1. Package Identificstion - Cammacell 220,

2. Paokaging Description and Authorized Radioactive Contents - as
described in Canadien Certificate of Competent Authority
CON/2013/B(U), Issue 7,

3. GENERAL CONDITIONS -

8, Each user of this certificate must have in his possession 2
copy of this certificats and 2all documents necesssry to
properly prepare the package for trensportation in accordence
with the endorsed certificate.

b, Each user of this certificate, other then the origirsl
petitioner, shall register his identity {n writing to the
Office of Hazardous Materials Regulation, Research eand
Spectal Progrens Administration i - 79 Department of
Transportetion, Washington D,C. 20560, -

¢, This certificste does not relieve any consignor or carrier
frem compliance with any requirement of the Government of any
country through or {nto which the package {8 to be
transported,

"Safety Series No, €, Regulztions for the Safe Transport of Radicactive
Materials, 1973 Revised Editi{on (As Amended)" published by the International
Atomic Energy Mgercy (TAZAD, Viennz, Austria.

b~ ]
“"Title 4G, Coda of Federal Ragulations, Parts 100 « 169, USE,™
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CERTIFICATE USA/6125/B(U), REVISION 7
d. This certificate is i{ssued only to authorize transport from
point of entry to final destination within ihe United States

and from point of origin in the United States to point of
exit.

L, The package shall bezr the marking USA/6125/B/U) in addition to
other required merkings end lsbeling.

§. This certificate, unless renewed, expires on Cctober 31, 1991,

Certified by:

\l /) /I C". / ; ,
7’1 (4'— Qj& "—QC/J ) ~,",~\~,K'~\ Novemter 25, 1986

Michael E, Wangler {

Chief, Red{osctive Mate 1115 Brznch

Of fice of Hazardous Mat rials Tronsportation

Revision 7 - issued to incorpcrate revision 7 of CDN/2013/B(U) and to extend
the date of expiration.
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Certificz*i~n

trol Board  de l'énergie atomique

. * éi)onm«c Energy  Commission de contrdle

RADIOACTIVE MATERIAL TYPE B(U) PACKAGE DESIGN APPROVAL CERTIFICATE
NO. CDN/2013/B(U), (REV. 7) o

30~-A2~93-0 October 10, 1986

The Atomic Energy Control Board hereby certifies that the package, as
described below, has been demonstrated to meet the regulatory el
requirements prescribed for Type B(U) packages as described ia the
Canadian Transport Packaging of Radicactive Materials Regulations and
in the IAEA Regulatione*, subiect to the following provisf{ons. =~
Each shipper under thig certificate shall posseas the necassary . ..
instructions for preparation of the package for shipment prier to the
use of the package.

This certificate does not relieve the shipper from any requirement of

the goevernment of any country through or into which the package will be
transported.

PACKAGE IDENTIFICATION

Atomic Energy of Canada Limi{red Gammacell 220 Irradiator.

PACKACING DESCRIPTION

The Atomic Energy of Canada Limited (AECL) Cammacell 220 Irradiator, as
shown on AECL Drawing No. AO1885, (Revisions § and T), consists of a

760 mm diameter cylindrical ateel-encased lead radiation shield which is
welded to & support frame and {¢ partially covered with gheet metal
covers. A cevity in the radiation shield containe a cylindrical source
caga, a draver and a plug. A steel shippiog vover, 57.1 mm thick with a
11.1 mm recess, registers on the plug and retains £t {n place. The
drawer i¢ retained on the top by the shipping cover and on the bottom by
# shipping bracket. The radfation shield is wrapped in thermal
insulation wvhich {¢ held {n place by wire mesh on the iront, the top and
the back and by chicken wire on the sides and the bottom. The chicken
vire on the sides and bottom {s further protected by sheet metal panals.
4 steel energy absorber ({mpact limiter) {e mounted on top of the
radfation shield and the aseexhly 1e placed ineide a plywood ehipping
Crate. The crate dimensions are 1700 mm high by 1090 om wide by 1560 mm
long ard the gross weight of the package (s 4400 kgz.

faga 1 of 2
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Canadi

Page 31 of 33



s

CDN/2013/8(U), (REV. 7) Page 2 of/de 2 Canad'i

The package ghall bear the competent authority i{dentificati{on mark
"CDN/2013/B(V)".

AUTHORIZED RADIQACTIVE CONTENTS

This peckage {3 authorized to contain not more than 963 TBq (26,000 C1)
of cobalt~60 in the form of metal pellets or slugs. Pellete and
unsheathed slugs are doubly encapsulated in C198 stainless steel capsule
zssemblies. The aluminum-sheathed slugs are encapsulated in C185
atainleas steel capsule assemblies. All capsules are mounted {n &
cylindrical source cage. The decay heat output for this materfal ig not
gredter than 400 W.

The containment system consiste of the capsule sssemblles.
SHIPMENT

This package shall be prepared for shipment {n accordance with AECL
Engineering Spec. DS~0766, (Rev. B) "Preparation fur Shipment, Cammacell
220", the Canadian Transport Packaging of Radiosctive Materials
Regulations and the IAEA Regulationa*.

The average surface heat flux of this package with 963 TBq (26,000 Ci)
of cobalt=60 {s 32 W/m“. For heat fluxes exceeding 15 W/
gupplementary arrangements must be made with the carrier to ensure
adequate heat dissivation.

EXPIRY DATE

This cert{ficate expires 31 October, 1991.

Badiolsotopes and Traneportaticn
Division

REFERENCE

» Internatlional Atomic Energy Agency sa:ety Series No. 6, Regulations
for the Safe Transport of Radioactive Materials, 1973 Revised
Edition (as amended).

NOTES

l. AECL Drawing Nos. DS~0284, (Rev. H and J) sttached.

2, Ravision 0: February 3, 1976. Original cercificace.

3. Revislon l: April 24, 1979, Certificste renewed.

“. Ravision 2: May 27, 1980. Packaging Description and Shipment

sections revised. Cartificare renewesd.

5. Revision 3: Marech 2, 1981. Packaging Description revised.
5. Revislon 4: COcrtober 30, 1981. Certificacte renaved.

7. Revision S5: September 23, 1982. Certificate reasved.

§. Revision 6: November 21, 1983. Ceartificate reneved.

9. Revisioa 7: Occober 10, 1986, Certificate ranawad.
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, Wi, 10 x 2210, LG SOCKET HEAD SCREWS (4)

. SHIPPING COVER ~ STEEL PLATE 1.75 ln. (4.4 em,) THICK

. LOWER DRAWER

. LEAD SHIELOING

. STAINLESS SYEEL SOURCE RACK 8.8 In. DIA (22.3 ¢m,) ¥ 8.3 In.

. RADIATION CAUTION PLATE WITH SPECIFIED COKTENT (1)

. AECL IDENTIFICATION PLATE(1)=AECL~CP BPEG DGO0SY
. NRAWER BOTTOM BRACKET

. ELEVATING BAR

. SHIPPING BRACKET ASSEMBLY

. KADWOOL = 0.5 in. (1.27 em.) THICK. POLYETHELENE (4 MIL)

. PACKING MATERIAL

'+, HOIST SLING

. UPPER DRAWER (END USE ONLY)
. RADIATION CAUTION PLATE (2) — AECL CP SPEC DG00SS

. Yain. -13 x 9 In. LO §Q HO BOLTS (3)
. SHIPPING BRACKET (2) WITH S/ 1i. « 11 1 1-Va In. LQ HEX MO

T e o s < e

PARTS Li3)

(21 em.) WITH STAINLESS STEEL WELDED CAPSULES CONTAINING
COBALT 60

AECL CP SPEC 0GOO"S

WIRE MESH 1 in. (2.54 em.) STANDARD STEEL PACKING STRAPS

0.5In. (1,27 cm.) WIDE, AECL CP SPLC PO121

SHIELD COLLAR (END USE ONLY)

SHOULDER EYELET (2)
0.6 In. {1.27 cm.) THICK PLYWDOD CRATE
SHIELDING PLUG (END USE ONLY)

AECL IDENTIFICATION PLATE(2) AECL-CP SPEC 0G00&7?

SCREWS (8)
RADIQACTIVE [ or 11 or 111 LABEL (2)
CRUSH SHIELD ASSEMBLY

WIRE SEAL & TAG — DO NOT OPEN
/440 = 20 in 1S, SOCKET ND. SCREWNS (4)
J/4=-10X3 In .5 20CKET MD SCREWG(4) )

NOTES
AEA. ~ TYPE B(u)

CAPACITY — 28,000 Ci 80 Co
AECB CERT CON/2013/8 (U) T

81.8in(16dem) 42.78in(10Pam)

GROSS WEIGHT §700 ib. {4400 ¥Q.)
PROJECTED FLOOR LOAODING 531 19/sq f1. (0.28 kg/sq em)

RACK.

[ -
I
sourct |
\

S80URLCE

RACK.

BIDE VIEW

ATOMIC ENERGY OF CANADA LIMITED

411 MARCH ROAD, »0 BOX 12800,
KAH‘.'A. C‘ernh), CANLDS KK TXxn
Telsa: 0504982 Cabie: NEMOTA
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END vifw
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=
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For unit numbers
195 and up
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
REGION |
478 ALLENDALE ROAD
KING OF PRUSSIA, PENNSYLVANIA 19406

MAR 22 1991

lLicense No. 20-28072-02
Docket No. 030-30125%
Control No. 114039

Biosurface Technology, Incorporated
ATTN: J. D. Bernardy

Director, Regulatory Affairs
University Park
64 Sidney Street
One Kendall Square
Cambridge, Massachusetts 02139

Gentlemen:
Please find enclosed an amendment to your NRC Material License.

‘lease review the enclosed document carefully and be sure that you understand
all conditions. If there are any errors or questions, please notify the
Region I Material Licensing Section, (215) 337-5093, so that we can provide
appropriate corrections and answers.

Please be advised that you must conduct your program involving licensed
radicactive materials in accordance with the conditions of your NRC license,
representations made in your license application, and NRC regulations. In
particular, please note the items in the enclosed, "Reguirements for Materials
Licensees ™

Since serious concegquences to employees and the public can result from failure
to comply with NRC requirements, the NRC expects licensees to pay meticulous
attention to detail and to achieve the high standard of compliance which the
NRC expects of its licensees.

You will be periodically inspected by NRC. A fee may be charged for
inspections in accordance with 10 CFR Part 170. Failure to conduct your
program safely and in accordance with NRC regulations, license conditions, and

representations made in your license application and supplemental correspondence

with NRC will result in prompt and vigorous enforcement action against you.
This could include issuance of a notice of violation, or in case of serious
violations, an imposition of a civil penalty or an order suspending, modifying
or revoking your license as specified in the General Policy and Procedures for
NRC Enforcement Actions, 10 CFR Part 2, Appendix C.

i]@'EE;Zj//}‘ Page 1 of 5
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(10-89) U.S. NUCLEAR REGULATORY COMMISSION PAGE

MAT' ALS LICENSE Amendment No. 02

Pursuant to the Atomic Energy Act of 1954, as amended, the . gy Reorganization Act of 1974 (Public Law 93-438), and Title 10,
Code of Federal Regulations, Chapter [, Parts 30, 31, 32, 33, 34, 35, 39, 40 and 70, and in religace on statements and representations heretofore
made by the licensee, a license is hereby issued authorizing the licensee to receive, acquire, possess, and transfer byproduct, source, and special
nuclear material designated below; to use such matertal for the purposeis) and at the place(s) designated below; to deliver or transfer such material
to persons “wthorized w receive it in accordance with the regulations of the aphicable Partis). Ths license shall be deemed to contain the conditions
specitr o v Section 183 of the Atomic Energy Act of 1954, as amended, and s subject to all applicable rules, regulations and orders of the Nuclear
Regulatory Commission now or hereafter in effect and to any conditions specified below

—1— -

, In accordance with letters dated

| December 13, 1990 and February 22, 1991,
I Biosurface Technology, Inc. ' 3 License number  20-28072-02 is amended in

. its entirety to read as follows:

Licensee

University Park

2. 64 Sidney Street %““‘“*“—' E -

One Kendall Square ' 4 Expirstion date  September 30, 1992
5 | X (- k] (TSpapetancnaapiym
Cambridge, Massahusetts 02139 5 Docket or e
..... - | ReferenceNo  030-30125
6. Byproduct, source, and/ot 7. Chemical and/or physical 8. Maximum amount that licensee
special nuclear matenal form may possess at any one tume
under this license
A. Cobalt 60 A. Sealed source (AECL A. 10,000 curies

i Model C-166, C-167,
C-185, or C-198)

9. Authorized use

A.  For use in an AECL Model Gammacell 220, self-shielded irradiator for irradiating
samp les, '

CONDITTONS

10. Licensed material shall be used enly at Building 200, One Kendall Square,
Cambridge, Massachusetts or at University Park, 64 Sidney Street, One Kendall
Square, Cambridge, Massachusetts.

11. A, Licensed material shall be used by Olaniyi Kehinde or individuals who have
been trained as specified in application dated July 14, 1987. The licensee
shall maintain records of each individual trained as a user.

B. The Radiation Safety Officer is Olaniyi Kehinde.

12. Sealea sources or detector cells containing licensed material shall not be opened or
sources removed from source holders or detector cells by the licensee.

13: . K, Sealed sources and detector cells shall be tested for leakage and/or
contamination at intervals not to exceed 6 months or at such other intervals
as are specified by the certificate of registration referred to in
10 CFR 32.210, not to exceed 3 years.

8. Notwithstanding Paragraph A of this Condition, sealed sources designed to emit
alpha particles shall be tested for leakage and/or contamination at intervals
nogt to exceed 3 months,
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U.S. NUCLEAR REGULATORY COMMISSION

License number

MATERIALS LICENSE 20-28072-02

Docket or Relerence number
SUPPLEMEMTARY SHEET
_030-30125

.

Amendment No. 02

(13. continued) CONDITIONS

14,

(11) they contaim dﬂly a gas; or <:>
‘\
(111) the half- }lfe of the isotope is 30 days or less;

(iv) they contain not ok

In the absence of a certificate from a transferor indicating that a test has
been made within six months prior to the transfer, a sealed source or detector
cell received from another person shall not be put into use until tested.

Each sealed source fabricated by tie licensee shall be inspected and tested for
construction defects, leakage, and ¢untamination prior to any use or transfer
as a sealed source.

Sealed sources and detector ce!is need- not be leak tested if:

(1) they contain on[? ‘hydrogen 3; or (..q

—{;

-

than 100 m1crocurfe;?of beta and/or gamna emitting

materiaT or not moFé' .a? 10 mfcrocuri i;of alpha em1tt1ng material; or

o e i:ﬁalth_p cﬂes, are in~storage, and are not
e oyed from s:ggfge for use or

3 ot” been’ tested _within the required
*,tested befgre us transfer. No

pbe stored for.a period of more than
¥ aqﬁ nd/or qpntamrnation.

being us®d. Howéver—'
transferto another pe

10 years ‘Withou

o 3 wu.-
The test shall L. capable of detecting;theagfésence 0 005 microcurie of
radioactive materf{% on the test sample. Records Qf\ eak test results shall be
kept in units of mi uries and shall be maint d for inspection by the
Commission. [f the teSt reveals the presence of '0.005 microcurie or more of
removable contamination, psgx‘QSg e fhled with the U.5. Nuclear
Regulatory Commission and the Soburce sh&1l be removed from service and
decontaminatec, repaired, or disposed of in accordance with Commission
regulations. The report shall be filed within § days of the date the leak test
result 1s known with the U.S. Nuclear Regulatory Commission, Region I, ATTN:
Chief, Nuclear Materials Safety Branch, 475 Allendale Road, King of Prussia,
Pennsylvania 19406. The report shall specify the source involved, the test
results, and corrective action taken.

The licensee is authorized to collect leak test samples for analysis by Robert
Johnson, Alternatively, tests for leakage and/or contamination may be
performed by persons specifically licensed by the Commission or an Agreement
State to perform such services.

The licensee shall not perform repairs or alterations of the irradiator involving
removal of shielding or access to the licensed material. Removal, replacement, and
disposal of sealed sources in the irradiator shall be performed by a person
specifically licensed by the Commission or an Agreement State to perform such
services.

©
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Application dated July 14, 1987

Letter dated August 19, 1987a TR

Letter dated February 22,%1997°
- 'v -
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CONDITIONS

Except as specifically provided otherwise in this license, the licensee shall
conduct its program in accordance with the statements, representations, and
procedures contained in the documents including any enclosures, listed below.

The Nuclear Regulatory Commission's regulations shall govern unless the statements,
representations andi procedures in the licensee’s application and correspondence are
more restrictive than the regulations.

or the U.S.

o 2 [k
 (hen M, Liﬁhﬁaﬂg?

Nuclear Materials safety Branch
Region |
King of Prus

License number
L 20-28072-02
Docket or Reference number

030-30125

Amendment No. 02

| P ——

Nuclear Reqgulatory Commission

. sia, Penn§ylvaniq>
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