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! N9C FORM 313 U.s teUCLEAR REGULATORT COMuisseDN
$48t APPROVED By OMB*

10 CFR 30. 32. 33. 31640120
3a.n MM Ao APPLICATION FOR MATERIAL LICENSE E s 30 so

.

| INSTRUCTIONS: SEE TME APPROPRIATE LICENSE APPLICATtON GUIDE FOR DETAILED INSTRUCTIONS f OR CowPLETING APPLICATION. EEND TWO COPIES
OF THE ENTIRE CouPLETED APPLcATION TO TME hRC OFFICE SPECIFIED BELOW.

t.PPUCAT50N$ POR DtBTRISUTCW OF EXEMPT PRODUCTS FILE APPuCAftONS WITM. IF YOU ARE LOCATED IN

i U.S. WUCLE AR REGULATORY COMMIE 5 TON ELLINOt1 INDIANA. IOWA, MICMiGAN, MittNE SOT A, MrBSOURI. OMtO. OR
l OrVISION OF fNDUsTRt AL AND MEDsCAL NUCLE AM SAFETY, WMS$ W:SCON$14. SEND APPLtCAT40NS 70
! WA&M6NGTON. DC 20666
| U S WUCLE AR RE GULATOfty COMMISSION, RE GION iil
f ALL OTHER PERSOest FliE APPLICATIONS AE POLLows. IF YOU ARE MATE RIALS LICENs'No SECTION

LOC & TID IN. 799 ROOSE VE LT ROAD
GLEN ELLvh. IL 60137

CONNECTICUT DELAWARE DitTRICT OF COLUMBLA. MAtNE. MARvLAND. >

MA$5ACHUEETTE NEW MAMP$ HIRE. NEW JER$fv. NEW YOROL PENN$v&VANIA. AR K ANEAS COLOR ADO. IDAMO. K ANE AS. LOUISI AkA. MONT ANA, NEsR Ast A.
RHODE 85 LAND. OR WERMONT. SEND APPLICATsONS 70- NEW ME KICO, NORTM DAKOT A, OE LAMOe4A. SOUTH DAKOT A.TE KAS, UT AM.

| OR wv0 MING. SEND APPLICATIONS 70
. U S NUCLEAR REGJLATORv COMMIE $lON. REGION I

NUCLEAR MATER 6ALS EAFETY SECTtDN O U S NUCLE AM REGULATORY COMMi$$ TON. REGION 'V,

476 ALLENDALE ROAD MATERtAL RADIATION PROTECTION EECTION '

I t

| RING OF PRUE14A. PA 1DEIE 611 RY AN PLAZ A ORIVE, $UfTE 1000
; ARLINGTON,T A 76011
i ALASAMA. FLOsttDA. GEOslotA. KENTUCKY. M ssissiPPI, NORTM CAROuhA y

i Putst(O RICO. SOUTM CAmouha TENNES&EE. VIRGINtA. VtRGeN sELANDE. OR AL ASK A. An t2ONA. CALIFORNI A. H AW Alt. eet V ADA. OR E GON. m A$MINGTON. ,
' WEST WIRGINIA. SEND APPUCATeONS TO AND U s. TERRff0 RIES AND PosstasiOWs sN THE PACIFIC, SE WD APPLlCATIONS

U S NUCLEAR ftEGULATORY COMM!$5,04. REGtDN II
6?UCEAR MATER 6ALS SAFETY $ECTION y 3 NUCttAR PEGULATORY COMMtS580N. REGION V
101 MatitETT A STREET, GUITE JuoD NUCLEAP MATER 4ALS SAFETY SECTION
ATLANTA.GA MED 1450 MAmtA LANE. SufTE 210

WALNUT CREEE. CA De5fl6

PEstsONE LOCATED tiu AGREEMENT ST ATES $END APPLacATtDNS TO THE U $ NUCLE AR REGULATORY COasMIS$$O8e ONLV IF TMEV wtSM TO POSSESS AND UEE LICtessED MATER AL ,

ges ST ATES SUBJECT TO U1 NUCLE AR REGULATORv CO88 MIS $ TON JURISOICT80N.

T*"5 45 AN APPLICATION FOR (Chece aserusvem rapm) 2.NAME AND MAlpNG ADDRE$$ OF APPLICANT (sacdusele Cassf

fGE~ Lighting_
A *aa uC'""

.. AMENDMENT TO ucEWu NU""" Nela Park ;

34-00054-05
| T C. RENE.AL OF ueENn NUMum Cleveland, OH 44112

3. ADDRE85tE56 WMERE UCENSED MATEmeAL wtLL BE USED OR PDESESEED.

i

See Attachment
.

e. enAME OF PER$0N TC BE CONT ACTED AB3VT TMt$ APPLICATION TELEPHONE NUMBER

A. M. Zielinski (216) 266-3349 i

EUCMIT ITEMS S THRDUGM 11 ON 816 a 11" P APER THE TYPE AND SCOPE OF INFORMATaON TO BE PROVIDED 15 DESCRitED IN THE LICENSE APPLICATtDN GUIDE, !
4 i

& StADICACTIVE MATERIAL i
S. E asmeet end mses meemiser. b. chemecst ansi!st physace' term. end t. memimum amount 6. PURPOSE ts) FOR WHICM LICENSED MATE 8ti AL WILL SE U$ED. '

s enhech erill be messageod et any one time.

#" ' 8 TRathlNG FOR INDIVIDUAL 5 wCRKikG tN OR FREQUENT NG RESTRICTED ARE AS.AINING N s E C ;

4

t

e F ActLITits AND EQU PMENT. 10. MADeATsON EAFETY PROGRAM

.

12 LICENSE E FEES (See 36 CFR #?seseSection t70 3r>

Fu CATEGORv 3M pcWED s 460"*^''"'''**"5"'-
,

I 13. CE RTIFICAT3DN. (4tust er gempeleF&r aNWeent) TME APPLICANT UNDERST A ND5 THAT ALL 3T ATEMENTS AND REPRESENT ATtONS M ADE sN TMt3 APPLICATION ARE

| BINDING UPON TME APPLtCANT.

( TME APPLICAh* AND ANY OFFIClAL EXECUTINGTHIS CERTIFtCATtDN ON DEMALF OFTHE APPLICANT. NAMED IN ITEM 2.CERTtFv TMAT TMis APPLICATION 85
[ PREFARED IN CONPOPurTV wtTM TITLE 10. CODE OF F EDEMAL REGULATsONS.PART5 30.32.33. 34.35. AND AD AND TM AT ALL INFORMATION CONT AiNED ME REIN.

8 TRUE AND CORRECT TO TME BEST OF TMEift KNDwLEDGE AND SELIEF. ,

mAPthtNC 18 V.E C EECTION 1001 ACT 08 JUNE 25.1948. 62 STAT.7a9 MAKES IT A CRIMINAL OFFEN$f TO MAKE A wtLLFULLY F ALEE STATEMENT OR REPRESENT ATION r

h YO Aaf v DEWWEst? OR AGENCY OF THE UNrTED STATES A5 TO ANY MATTER wtTMit (TS JuniEDICTION,

$tGNATURE-CERV"va- OF FIC TYPED / PRINTED NAME TITLE DATE [

A. M. Zielinski Spec.-Industrial Hygiene e/er g, ;
'

. .

3 e z
.

// 7 FOR NRC USE ONLYf ,

| T F FEE F' LOG FEE CAT G V COMMENTS

I

I 1

f AMDUNT CE tVE D CHECK NUMBE R

I APPROVlD S V |DATE

SMC FORM 313 ID4BI |\ / EsTaukTF5 BURDEen PE R RESPONSE TO COMPLY wrTM TMts INFORMATsON COLLE CTION REQUEST. T.5 MRE. }
'J,MMENTS RE GARDING BURDEN E$ TIM ATE TO THE RE00RDE AN,D, REPORTS MANAGEMENT gm ANCH (P43Dn U.5 NU,CLE AR9303300079 920520 COMM,s.1:RuA wNGwN DC 20s55. AND TO THE OnICE 0 ORManON AND REGULATOR, An Aims.On CE OF -

r

! PDR FOIA - BONTR6L NO. 888*.'O0
!T AND BUDGET.mAEMINGTON. DC 20bC3.

| FRMCESC92-97 PDR
,
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Attachment for Item 3.
GE Lighting

. Nela Park
3 Cleveland, OH 44112 .

!

Licensed material will be used at the following locations:

Nela Park, Cleveland, OH
Tungsten Products Plant, 21800 Tungsten Road, Euclid, OH
Ravenna Lamp Plant, 6800 N. Chestnut Street, Ravenna, OH
Circleville Lamp Plant, East Ohio Street, Circleville, OH

1 Licensed material will be stored, incident to distribution, at the
following locations-

:
Ravenna Master Distribution Center, Ravenna, OH :
Kansas City Master Distribution Center, Kansas City, MO '
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Attachment for Item 5.

GE Lighting
Nela Park
Cleveland, OH 44112

The radioactive materials currently covered under this license are as
follows: :

Krypton-85, in starter bottles, containing no more than 25 nanocuries per
starter bottle, total quantity in possession at any one time - 25 mC1.

Promethium-147, in starter bottles, containing no more than 0.5 microcuries
.

per starter bottle, total quantity in possession at any one time - 100 mC1.

Krypton-85, as a gas, in arc tubes, containing no more than 48 nanncuries
per arc tube, total quantity in possession at any one time - 0.5 mci.

Promethium-147, as a solid, in zeolite pellets and introduced into arc
tubes, containing no more than 0.5 microcuries per pellet / arc tube, total
quantity in our possession at any one time - 36 mci.

Tritium (H-3), as a gas, for storage only - 9 curies.

Krypton-85, as a gas, for storage only - 10 curies.

|

!
,

1
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Attachment for Item 6..

GE Lighting
Nela Park
Cleveland, Ohio 44112

:

Promethium-147 Use in Glow Switches

Promethium-147 is contained in. glow starter switches (electron tubes) that
are purchased from Toshiba Corporation of Japan. The units are not
manufactured by General Electric, but are incorporated into a fluorescent lamp
at our Circleville Lamp Plant, which is then distributed by GE Lighting, as an
item exempt from the regulations pursuant to 10CFR30.15 and 10CFR32.14.

The promethium-147 is present in the glow switch to promote starting under i

dark conditions. Each G4 glow switch (used in the 100/50 Circlite and
Toshiba's Compax lamp) contains no more than 0.1 microcuries of Pm-147 in solid
form. The attached drawing shows the details of the construction and design of
the G4 glow switch. The promethium is plated onto one nickel electrode of the
switch to a thickness of 3 microns and is then overplated with additional
nickel . The promethium is thus tightly bound to the electrode, sandwiched ;

between two layers of nickel. Radiation measurements indicate no increase in !
radiation emitted from the surface of the electrode even after being heated in
an open flame (-1500 degrees C).

t
.

The electrodes are hermetically sealed in a glass envelope. The radiation ;
level, measured at a distance of I cr timeter from the surface as per ,

10CFR30.15 is less than 0.1 millirad per hour (same as background)., This
measurement was made though an end window probe with a window thickness of 1.4
mg/sq. cm. Tensile strength measurements on the glow switch indicate that the
glass envelope can withstand up to 30 pounds of pressure, considerably more

,than it would be subjected to in normal use.
;

Every glow switch received from Toshiba Corporation is visually inspected .

for integrity of the glass envelope and is glow tested. Any switch that is not ;
intact and completely sealed will not pass the test and consequently would not i
be used. !

The design of the 100/50 Circ 11te lamp is such that the glow switch is '

encased in a plastic housing as shown in the attachment. For those lamps :
shipped as part of a package including an adapter, the notice concerning the |radioactive material contents is included in the "Use and Care" booklet shipped !
in the package. For replacement lamps shipped in a standard cardboard sleeve, i
the notice is included in the package graphics. The specific statement used is
" Starter within the base arm contains 0.1 microcuries Pm-147". |

In addition to the use of this switch in the 100/50 Circlite lamp, it is f
also licensed for use in a version of our Compax lamp which may be imported as ;

an intact unit from Toshiba. A copy of the lamp design drawing is attached
iindicating the location of the switch. A similar statement, " Starter bottle

within lamp base contains 0.1 microci Pm-147" is used on the packaging of the :
Toshiba Compax. Although we have not distributed this lamp, we ~would like to I
maintain it on our license as an alternate source for this product. ;

i

!
-
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! A slightly different version of the Compax is obtained from Matsushita of
| Japan which uses a similar glow switch also containing Pm-147,. but using 0.33 !

uti of the material. This product uses the statement " Starter bottle within !
'lamp base contains 0.33 microci Pm-147". This is the version of the Compax

lamp that we are currently distributing, and have been since late 1986. '

Finally, another Toshiba glow switch (G4A) which is identical in design to
the G4 described above, but contains < 0.5 uti Pm-147 is used in a version of '

our Double-BIAX (DBX) product which is just being introduced into the U.S. A |
}design drawing and specification sheet of the G4A switch is attached, along

with a drawing of the DBX lamp indicating the location of the switch. The <

packaging for the Toshiba DBX lamp includes the statement " Starter bottle<

within lamp contains < 0.5 uCi Pm-147".

Promethium-147 Use in Zeolite Pellets
'

In addition to the use of promethium-147 in glow switch starters as
described above, it is also used in a zeolite pellet which is incorporated into :

an arc tube manufactured for export to a Japanese lamp manufacturer. The
pellet is introduced, one pellet each, into two different types of arc tubes.
These are tubes are sent to the Japanese manufacturer who in turn assembles
them into lamps. Neither the arc tubes containing the promethium-147 nor the
lamps themselves are marketed in the U.S.

|
The pellets are either manually (using tweezers) or mechanically introduced j

'

into the arc tubes at our Ravenna Lamp Plant. A drawing of the arc tube !exhaust machine showing the personnel locations is attached. Each completed
arc tube is visually inspected and then operated for 15 minutes. Any arc tubes !

'

not successfully completing the 15 minute burn test would be saved for later !
disposal at an approved low-level waste disposal site.

|
|

The arc tubes passing our 100% inspection would be packaged in bulk packs i
of approximately 1000 arc tubes per box. Since these arc tubes are intended !

for incorporation into a lamp product, they will not be individually labeled. i
,

Instead, a statement of "Each arc tube contains 0.1 microci Pm-147" is included
either as an insert with each box or as a label on the box.

Krypton-85 Use in Glow Switches and Arc Tubes !

'

Krypton-85 is contained in glow starter switches (electron tubes) that are
2 purchased from several distributors of the same manufacturer. The units are ;

not manufactured by General Electric, but are incorporated into a fluorescent '

lamp at our Circleville Lamp Plant, which is then distributed by GE Lightir.g, .i
as an item exempt from the regulations pursuant to 10CFR30.15 and 10CFR32.14. '

Each glow switch contains < 25 nanocuries krypton-85 present as part of the
fill gas of the switch.

1

I
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Each glow switch is tested by the manufacturer prior to delivery to GE i

Lighting. Additionally, each is tested at the time of assembly into the lamp. !
I have attached testing information from the manufacturer. These starter
bottles are used in our low-watt (currently 7-13 watt) BIAX lamps. A design .

drawing and specification sheet is attached, along with a drawing of the lamp
.

indication the location of the switch. )

:

Each individual lamp package contains the statement " Starter bottle in lamp :
tcontains < 25 nanocuries Kr-85".
.

Additionally, this glow switch is also used in one version of our !=

Double-BIAX (DBX) lamp. A drawing of the DBX lamp indicating the location of '

the switch is attached. The packaging for this version of the DBX lamp uses
the same statement as on our BIAX lamp, " Starter bottle in lamp contains < 25
nanocuries Kr-85". |

Krypton-85 is also used in the fill gas of another lamp imported from
Ostn. This lamp (MQI/150) is a metal halide lamp manufactured from a
quartz tube to provide significant structural-strength. Each lamp contains <48 :

nanocuries of krypton-85. A drawing of the lamp is attached. Each lamp
package contains the statement " Arc tube filling gas contains Kr-85". :

Storage of Krypton-85 and Tritium ;

Previous activities under this license included the generation of ,

krypton-85 and tritium-doped rare gas mixtures for use as fill gases in i,

specific lamp types. The gas mixing operations were conducted at our Tungsten ;

Products Plant. Although the operations had ceased a number of years ago, a i

small number of gas cylinders of Kr-85 and several ampoules of tritium are
still stored at this location in the vault formerly used for for storage of
larger quantities of the material. This vault is not used for any other .

purpose, and worker access to the area is not required for any reason. We have !
been unsuccessfully trying to dispose of the raw materials to other licensees,

'

but are continuing to look for a means to transfer this material. Until such
! time as transfer or disposal occurs, on-site storage is a requirement. i

i

!
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( GEN ER AL@ ELECTRIC - 2 4 A 51014 87 *

,

-

.h'. o TITLE ' " ' * " " ' " 2 s- . I

SWITCH GLOW

co=v o= s-trv s- ao FIRST P ACE FOR
,. u

'

.

1:0TES -

A. INSULATING MATERIAL (SILICONE COMPOUND)
S E E N OTE'A" MUST FILL CAVITY BUT NOT EXTEND BEYO!ID

~

EDGE OF GLASS. -

i4 B. COPPER CLAD STEEL WIRE .016 B. -

Q2 C. LEADS WILL BE RECEIVED WITH 1.25 LG -

and 1.13 LG.,. _ .. _

D. G.E. DWG. NO. "24A510148" AND TOSHIBA

'990 PART NO. "FG-5P(W)-G(4 (WITH PM 147)"
_

""

MUST BE ON SHIPPING CONTAINER. -

_ _

1.70 7 .39/ m
^ ~ .- '

-

~

i ".0 6 7 M IN,
SEE [

- -

WIRE SPACIN@ N OTE' B- SWITCH PERFORMANCE --------- F32-05-012

\
-

\*O2
_

- -

O 1.18 '29.97 -

D*o2\ s
B3 ,

1.02 25.90 ( A 0 _i /
,

Ql7* .-

t ;
-

,0 8 M A X , -

~ '

_l . 2 4 _ 2.O -

'

"- --

31.4 9-
.

_

\. /
__

/ _

_

- 3IglMAX. '"
. -

[7.87] -

'

SCALE: IX -

i

UNLESS APPLIED PRACTICES SURFACES 'Mt**=ces c= =ac~inta c4-t=s.ons

+ OTH ERWISE enacticas etcimats .notts

SPEC IED + + + :

REVISIONS PRINTS TO f

1 10CT 16, 1981 W #l CL ,

DIMS .98 MAX DELETED.
ADD MILLIMETRE DIMS.
ADD 1,0 MM & REF ROTE
2 |0CT 16,1981 M/V/
SILICONE OVERFILL WAS

.04 MAX {.@
MAD SY APPeOv4 0

,,,_
'Y't JH A GZ 113-8 0 FLUOR ** "

24 A510148,,

NOV 24, 1980 NELA PARK tocn o. co , o. s-rn 2 s o. I-

'/.,0!! 7.'T. n
g434-

- - - _ . -
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GENERAL @ ELECTRIC 24A510148*g- t
,

*" , 2* *** *" "EST ~

N TITLE*

SWITCH, GLOW
e

con en surn u .a FIRST MADE FCR

REvtslONh

CIRCLITE 100/50 Part No. 24A510148
Sheet 2 of 2

GLOW STARTER PERFORMANCE
AQL REQUIREMENTS

Ref: STD. Notice F32-05-012

AQL or other
Limits Criteria;

Dimensions Per Dwg., Sheet 1 2 55
Electrical Performance Tests:

Dead Time @ 108 volts 0.2 to 3 5 sec. 2.5%
Dead Time i 120 volts 0.2 to 1 5 sec. 2.5%
Breakdown Voltage 92 Y rms min. 2.5%
Non Reclosure Voltage 92 V ras min. 2.5%

Starting Time:
108V on High 15 sec. max. 1.5%
ll6V on Low 20 sec. max. 1.5%
Cumulative 1.5%

_

Mechanical -

Electrode-to-Wall Contact 4.0%

.r AQL Level II:
Total Cumulative 4.0%

Endurance Test: - - - -

No. Starts 6000 Sample of 10. W
e Line Volts 109 rms Lot accept ( 2 failures IN

L *Deactivated Lamp 5 hours Lot reject 2 or more g,
failures. 5g

Deseasoning Test: 24 hr e 65,C Sample of 10 I-' *

Lot Accept: E> jq'
Dead Time @ 108V E jS

Average value 3 5 sec. max. 8 of 10 *E g.

Dead Time 9 110V @ j*

Maximum value 10 sec- 10 of 10 a: 3g1

+ k
Radioactivity:

.
0.1 p curies max. -

Material: PM 147 CL

( Emissivity - Intact Bottle ( 0.2 m rad /hr. max.
Emissivity - Electrodes > 1. 0 t rad /hr. max.

w

+
eh I, PRINTS 1

_

#M7k' [[ .-- FLUORESCENT----------- yj. 24A510148 .S

|- _
-

NOV 24, 198 J NELA PARK > =e. 2 iuw o. con = wen -
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GLOW STARTER BOTTLE
CONSTRUCTION

g r3 A

3 . i
~

' N 0.45 4 .55aa3

,

s
, 4, , ,

/ \ '

[p ss
/ enlarge )p,-

Dia.o. san j o ' *
= ;.

,l . ,/ ,I
'

"'. :

O \ D',s
I

: '

(: ) >r -

/. ''
-

,

e 10 Max. *

N o. PART NAME
1. Glow starter bottle
2. Bi-actal electrode (non-radioactive)
3. Radioactive electrode
4. Fe-Ni alloy aire (non-radioactive )
5. Paldi (Radioactive,[lectroplating)
6. NiS8 (non-radioactive,[lectroplating)

O 7. Dunet aire (non-radioactive)
8. Glass stos

k
- - -

_
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Glow Starter Bottle Specification
-

.

O Fill Gass Argon 22 Torr
'

'

Bimetal
[Gap 0.3mm '

Pre-stress 60 grams i

Flexure Characteristics
Young coeff. 1. 3)(10" ( Kg /am' )

;

Flexure coeff. 2 0 . 0 X,10''/*C
Radioactive Material

Isotope Promethium-147
Radioactivity less 0.5/Ci L

Absorbed Dose Rate 0.0 mrad /h i
(Acuracy10.05 mrad /h)

Activator Barium
P

Capacitor Specification

] Material Polyester film
: Aluminium foil i

Capacitance 0.006 F4

Approved Temperature- 120T 7 (t20%)
;
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Attachment I

Promethium Pellet, Toshiba designation # RMZ-24B
;

,

Zeolite sphere, impregnated with promethium-147, coated
Description:with sintered alumina / silica ceramic, insoluble.

1 ma diameter average, 1.5 mm maximumSize:
|

1.0 gram per 1000 pieces (+/- 20%)Veight:
Zeolite core with coating of alumina / silica ceramicMain components:

0.1 microcuries per pellet (+/- 20%)Radioactivity:

< 1.0 E -4 microcuries per pelletSmear test: .
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Type: GZ 115glow switchdesign GZ 115/3
{

spez.
c,to.: 10/88 ( 91stt: /

09.0-9.3: /
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Technical data for glow-switch

1. Type: GZ 115

1.1 Material : Glass

1.2 Wall thickness in millimeters: 0,5

1.3 Tube volume in cm': 1,0 1 0,1
1.4 Filling gas: 60% Ar + 28% Ne + 12% He with traces of Krypton 85

1.5 Specific activity in MBq/ liter: 18,5

1.6 Filling pressure in millibars: Ig i 1
1.7 Quantity of Kr85 per tube in Bq: 347 1 42

2. Radiation level:

.

Max. energy dose rate of an individual glow switch measured at
1 cm distance from the glow switch surface in millirads per hour:

less than 0,001

3. Application: DULUX D 10W; DULUX D 13W

i
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Attachment to Item 7.

GE Lighting i

Nela Park |

Cleveland, Ohio 44112. |
'

!
:
o

Qualifications Resume for A. M. Zielinski |
,

t

i

1. Industrial Hygienist, General Electric Company, Lighting Business Group I
"

Cleveland, Ohio; 1981 - Present.
,

t

2. Industrial Hygiene Chemist, General Electric Company, Lighting Business ,

Group, Cleveland, Ohio; 1976 - 1981. I
r

3. Education: !

* BS, Chemistry; Cleveland State University, Cleveland, Ohio i

1976. i

i
* Graduate course in Radiological Health Physics, University i

of Lowell, Lowell, Mass.1983. |,

!

4. Thirteen years. experience in the collection and analysis of radioactive ;.,

isotope samples. Eight years experience -in the administration of the j
radiation protection program of GE Lighting. j,

.

5. Certified in Comprehensive Practice by the American Board of Industrial !
Hygiene (1986).

~

j

!
|

! i

:

i
!

|

i

,

mot.no. 8 8 813
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. Attachment for Item 8.

GE Lighting
Nela Park
Cleveland, OH 44112'

,

Training for personnel in restricted areas
:

Because of the very low level of radiation from the devices covered under
'

this license, restricted areas to control worker exposure to the radioactive
!material are not needed. However, all personnel involved in the handling of'

the glow switches and the zeolite pellets as described in attachment 6 are
'informed as to the proper procedures for handling these items as well as what

to do in case of damage to either the lamps or the starter bottles.

A copy of the Safe Handling Procedures for Lamps Containing Byproduct
Materials is attached. It is also incorporated into the Radiation Safety |
Manual for Byproduct Materials as Appendix C.

;

i
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SAFE HANDLING PROCEDURES FOR LAMPS CONTAINING BYPRODUCT MATERIAL.
,

1.0. PURPOSE

The purpose of this notice is to instruct GE employees' who handle lamps
containing small quantities of radioactive material, either in
manufacturing or distribution activities, regarding applicable Government |

'

regulations. .

{1.1. BACKGROUND

Several models of lamps manufactured and/or distributed by GE Lighting are
designed to include a very small amount of radioactive material in each
lamp. This radioactive material is contained either as a solid material

'in a sealed glow switch starter-bottle or as a fill gas in the glow switch
or in the arc tube. r

The 100/50 circlite and the Compax lamp both use a starter bottle in which
is sealed a glow switch. This glow switch has a small amount of ,

promethium-147 plated onto one of its electrodes. The radiation (beta ;

rays) cannot penetrate the glass walls of the glow switch and therefore
pose no radiation risk in storage or use. '

:
The Toshiba #RMZ-248 pellets used in the Toshiba are tubes also contain a
small amount of promethium-147. In this case, it is in a zeolite sphere,-

which is then coated with sintered alumina / silica ceramic. Again, these
spheres pose no radiation risk in storage or use. |

i :
!The glow switch in low-wattage BIAX lamps (7, 9, & 13 watt) and the

MQI-150 lamp arc tube contains a very small amount of krypton-85 as a part !

of its fill gas. The krypton-85 is also a low-energy radiation emitter
and poses no risk in storage or use.

| Double-BIAX uses either a promethium-147 glow switch or one using .

krypton-85, depending on the lamp type. All of the T5 lamps (13,18, & 27 '

watt) incorporate a promethium-147 glow switch while the T4 lamps (13, 18, ;

& 26 watt) use a krypton-85 glow switch.
'

Appropriate notice of the presence of the radioactive material is required ,

with all of these lamps. In the case of the 100/50 Circlite, the notice
is included in the "Use and Care" booklet for the lamp system and on the
package sleeve for the replacement lamps. For the other lamps, the
appropriate notice is located on the packaging.

All GE Lighting employees who handle these products should be aware of
these contents and avoid any situation which could result.in breakage of
the glow switches and/or arc tubes.

,

- , , 7, - y. -.,7--- - <y . . - . , .-,..g-y.,e , , _ , . . ,,.,,-..a , ., , , , . . , , .
--



_ __ -._ .. ~ . _ . . ._. _ _

s

,/ 1

( J !
'

. .

;
-

.

2.0. SAFETY PROCEDURES
,

!
2.1. CIRCLITE AND COMPAX LAMPS

:

For the 100/50 Circlite and the Compax lamps, the following applies: !
>

o If the lamp is damaged so that the starter bottle is broken and the |
glow switch is exposed, handle the switch gently with a set of tweezers ;
and store the switch in a glass bottle with a cover. SUCH PANDLING |

'PROCEDURES MUST BE EMPLOYED, TO PREVENT CHRONIC EXPOSURE OF ANYONE TO
THE LOW-LEVEL BETA RADIATION EMITTED BY THE RADI0 ACTIVE PROMETHIUM-147 i

ON THE GLOW SWITCH.

o OUR LICENSE REQUIRES THAT DAMAGED AND DEFECTIVE 100/50 CIRCLITE AND |
COMPAX LAMPS NOT BE DISCARDED IN THE REGULAR TRASH. Therefore, do not !
discard any part of .the' damaged lamp. Call me (8*346-3349) or Art |

Kaplan (8*346-8618) for appropriate instructions concerning the
shipment of the damaged lamp (parts) to Lighting Environmental
Operation for appropriate disposal.

!2.2. Toshiba pellets and arc tubes
|

For the Toshiba arc tubes and the pellets used in the arc tubes, the |

following applies: |

o If the are tube is damaged so that the tube is broken and the pellet is |
exposed, handle tra pellet gently with a set of tweezers and store the j
pellet in a glass bottle with a cover. SUCH HANDLING PROCEDURES MUST ;

BE EMPLOYED, TO PREVENT CHRONIC EXPOSURE OF ANYONE TO THE LOW-LEVEL ;

BETA RADIATION EMITTED BY THE RADI0 ACTIVE PROMETHIUM-147 IN THE PELLET. '

o OUR i.ICENSE REQUIRES THAT DAMAGED AND DEFECTIVE ARC TUBES CONTAINING }
THE TOSHIBA PELLETS NOT BE DISCARDED IN THE REGULAR TRASH. Therefore, )
do not discard any part of the damaged lamp. Call me (8*34G-3349) or
Art Kaplan (8*346-8618) for appropriate instructions concerning the i
shipment .of the damaged lamp (parts) to Lighting Environmental i

Operation for appropriate disposal. I

2.3. LOW WATTAGE BIAX AND MQI-150 LAMPS

For the low wattage BIAX lamps (7, 9, and 13 watt) and MQI-150 lamps, the;

'

following applies:

| o If the lamp is damaged such that the low watt BIAX glow switch or the
'

MQI-150 arc tube is broken, the small amount of gas present would
j immediately dissipate into the air resulting in an insignificant
i concentration, posing no risk to anyone,
i

o OUR LICENSE REQUIRES' THAT DAMAGED AND DEFECTIVE' LOW WATT BIAX AND
MQI-150 LAMPS NOT BE DISCARDED IN THE REGULAR TRASH. The low watt BIAX .
glow switch must be removed and saved for proper disposal. Once this i
has been done, the remaining lamp parts may be discarded in the normal '

manner. Scrap, intact MQI-150 lamps must also be saved for proper
disposal. Call me (8*346-3349) or Art Kaplan (8*346-8618) for
appropriate instructions concerning the shipment of the damaged lamp
(parts) to Lighting Environmental Operation for appropriate disposal.

|
L 1
|
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2.4 DOUBLE-BIAX LAMPS
,

. For the T5 Double-BI AX lamps, the safety procedures described above for
use with the 100/50 Circlites and Compax lamps should be followed. For
the T4 Double-BI AX lamps, the safety procedures described above for the
BIAX lamps should be followes.

'

o OUR LICENSE REQUIRES THAT DAMAGED AND DEFECTIVE DOUBLE-BIAX LAMPS NOT
BE DISCARDED IN THE REGULAR TRASH. The Double-BIAX glow switch must be
removed and saved for proper disposal. Once this has been done, the
remaining lamp parts may be discarded in the normal manner. Call me
(8*346-3349) or Art Kaplan (8*346-8618) for appropriate instructions
concerning the shipment of the damagea lamp (parts) to Lighting
Environmental Operation for appropriate disposal.

The procedures outlined above are mandatory as a condition of our licenses
with the U.S. Nuclear Regulatory Commission and with various individual State
agencies. Customers are exempt from any such requirements.

If you have any questions related to this matter, please contact me.
,

A. M. Zielinski
Lighting Environmental, Health
and Safety Department

r

I

i

i
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Attachment for Item 9.-

GE Lighting
Nela Park
Cleveland, Ohio 44112 -

Radiation Detection Instruments
._

Type of Number Radiation Sensitivity
Instrument Available Detected Range Use

--------- .= ---

,

Victoreen
Survey Meter
Model 493 1 0-30,000 cpm
v/491-40 1 beta, gamma general survey
& 489-35 probes 1 alpha, beta, general survey

gamma

Victoreen
Survey Meter
Model 440 1 alpha, beta, 0-300 mR/h general survey

gamma

Eberline <

Survey Heter
!Model ESP-2 2

vith AC-3 2 alpha 0-50 K cts /see alpha survey <

& HP-270 probes 2 beta, gamma Bkg - 3 K mR/h general survey

Eberline
Survey Heter
Model ESP-1 6

6vith AC-3 probe 6 alpha 0-50 K cts /see alpha survey

Eberline Model MS-2 i

Scalar & Voltage
!Supply 1 '

(used with FC-2)

Eberline Model FC-2 Leak test &
Gas Flov Propor- sample
tional Counter 1 alpha, beta 0-1,000,nn0 etn. nnniycin
(used with MS-2 Scalar)

!Ludlum Model 2929 alpha, beta, Leak test & iDual Chan. Scaler 2 gamma 0-1,000,000 ets sample analysis

Eberline Model MP-2 CalibrationMini-Pulser 1 of meters

Pocket
>

Dosimeters 4 gamma 0-200 mR general use
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' GE Lighting
Nela Park
Cleveland, Ohio 44112

- c

Radiation Detection Instruments (Cont.)
_.

The Eberline Mini-Pulser is used to checkout, troubleshoot and
calibrate both the ESP-2 survey meter and the Mini-Scaler. As a pulse
generator, it can both verify the operation of the meter, and if there is a
problem, help to identify either the meter or the probe as a possible source
of trouble.

,

G-M Survey meters are calibrated with a Victoreen Gamma Survey
Instrument Calib'ator (Model 773) either annually, or at a minimum, prior tor
use. This calibrator is a sealed source containing 141 millicuries Cesium-137
and is specifically designed for the calibration of survey meters. The
manufacturer's instructions are followed in performing the calibrations. Also
available is a pocket dosimeter calibrator containing an 8 uCi Cesium-137
source.

In addition, a number of small calibration sources (Cobalt-60, Bismuth-
210, Promethium-147, Strontium-90, Nickel-63, Cesium-137, Americium-241) are
maintained. These calibration sources are accurate to +/- 5% and are
traceable to NBS, with the exception of the Nickel-63. A set of 3 Thorium-230
calibration sources are used to determine the efficiency of the Ludlum 2929
and also that of the alpha survey instruments.

Where used, air sampling instruments are calibrated before and after
each use.

i

, _ _ _ _ _- ,_
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Attachment for Item 11. !

GE Lighting
Neia Park
Cleveland, OH 44112

:
'

|

|
Waste management

Waste disposal of scrap material is done by transfer of the waste material !
to the Chem-Nuclear. Systems, Inc site at Barnwell, South Carolina. Waste ;

4

material is generally produced only in very small quantities since all of the ;

individual starter bottles are individually tested by both the manufacturer and <

during assembly into lamps. The small numbers of defective starter bottles are '

saved in boxes and later consolidated into DOT spec 17H drums. All such waste
,

transfers to Barnwell are coordinated through Nela Park and are done under the
direction of the RSO.

.

Scrap lamps that fail for reasons other than the starter bottles are
disassembled to recover and reuse the starter.

Arc tubes containing promethium-147 that fail the 15 minute burn test are }collected intact in boxes and saved for disposal at Barnwell in a manner
similar to that for scrap starter bottles.

j
.

Additional information on waste disposal can be found in Chapter 8 of the |
Radiation Safety Manual for Byproduct Material. *

!

-

.

,

!

i

;

i

?

!

l
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CHAPTER 1
!

INTRODUCTION
:

GE Lighting currently uses radioactive materials in a number of
,

'

different applications including sealed source level controls, as
an emission mix in several lamp types, as a component in its NF '

and 2TH wire, and in starter bottles in several of its lamps.

'
This Radiation Safety Manual is designed as a guide to the plant
or Master Warehouse Radiation Safety Officer. It is intended to
provide information and procedures which are to be used in the
normal conduct of his responsibilities. The specific
instructions included in this Manual are based on the regulations
of the Nuclear Regulatory Commission, information submitted as
part of our license applications, or current good practice ;

guides.
~

4
i

U

l.1 SEALED SOURCE BYPRODUCT MATERIALS PROGRAM

Currently, many of our glass plants as well as several 'other 4

locations operate under a byproduct materials license which
regulates our use of. sealed sources, typically cesium-137 or
cobalt-60. Under this license, the plants are permitted to use
sealed sources from manufacturers licensed to distribute such ;

devices to specific or general licensees. These sources are used :

to measure or control either the level of glass in the furnace or r

the thickness of material in other processes. Also, under this
;

license, are several other sealed sources containing either ;

tritium or nickel-63, that are used y s detectors in gas ,

chromatography equipment. All these op rati ns are governed by ,

'
our Byproduct Materials License 34-0005 -06. __ ?

Another, different use of sealed source byproduct material is the i

use of starter bottles containing radioactive mat.ciini. Those '

starter bottles are used as a component part of certain inmp
products, notably our 100/50 Circlite, BIAX,' Double-BIAX, rompax
and MQI/150 lamps. The 100/50 Circlite starter bottle contains a4

small amount (0.1 uCi) of promethium-147 (Pm-147) plated onto one
of its wires and then over-plated with nickel. The BIAX lamps
(7, 9, 11, and 13 W) have a starter bottle that contains
krypton-85 (Kr-85) as part of the fill gas (< 25 nci). The

|

|

COBOL NO. 8881$
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Compax lamps are currently sourced and contain a starter bottle
similar to that in the Circlite but with slightly more
radioactive material (0.33 uC1). The MOI /150 lamps contain
krypton-85 (< 48 nCi) as part of the fill gas mixture.
Double-BIAX (DBX) lamps contain either promethium-147 (< 0.5 uci)
or krypton-85 (< 25 nci), depending on source. The T4 DBX lamps, -

sourced from Osram, contains the same starter bottle as that used i

in the low-watt BIAX lamps and uses krypton-85. The T5 DBX lamp,
sourced from Toshiba, contains a starter bottle similar to that
used in the 100/50 circlite and the Compax and uses
promethium-147. The possession and use of these starter bottles
and lamps is governed by our Byproduct Materials License
34-00054-05. Distribution of these materials to the general
public is governed under Byproduct Materials License
34-00054-07E.

,

In addition to these federal licenses, several plants and Master
Warehouses located in what are called " Agreement States" operate
under local licensing programs (California, Georgia, Illinois,
Kentucky, Maryland, and Texas).

1.2 SOURCE MATERIALS PROGRAM

We also use naturally occurring source material, thorium, in
several of our processes. Two of our wire products NF and 2TH
wire contain respectively 1 or 2% thorium. These wires are used
either as electrodes or shanks in several of our lamp products. :

In addition, one of our emission mixes that is used as a coating
on our mercury discharge lamp electrodes contains thorium.
Thorium may also be used in some of the are tube doses. The
manufacturing of the wire, emission mix, and the lamps are
governed under our source Materials License SMB-191.

A companion Radiation Safety Manual for Thorium Use covers the
RSO's responsibilities under this license.

1.3 GROUP-LEVEL RESPONSIBILITIES

The Lighting Environmental Operation (LEO) at Nela Park is
responsible for the overall direction and guidance under these
licenses. Contacts with the Nuclear Regulatory Commission
concerning the program, our licenses, and applications for
renewal or modification of these licenses will be done by LEO.
For those licenses where the licensee is the Group and which
operate under NRC jurisdiction, the Radiation Safety Officer
(RSO) will be the Group Industrial Hygienist. Licenses for those

,

plants in Agreement States will have the industrial hygienist '

listed as RSO with the plant's RSO listed as the authorized user ;

of the material.

-- _ . .
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The Group Hygienist will be responsible for the maintenance of
this Manual and for assuring that it reflects the current
authorizations and restrictions of our licenses, as well as the
application of current good practice in maintaining exposures to
levels as low as reasonably achievable.

All waste shipments, purchase of new gauges, and transfers of
gauges between facilities must be coordinated with LEO. Specific |
contracts for waste disposal with the low-level disposal site
have been arranged and the appropriate transport permits have
been obtained. Because of the detailed disposal and
transportation regulations covering these activities, as well as
the stiff penalties involved, these operations are best handled
at the Group level.

The analysis of all leak tests, air samples, and surface
'

contamination wipe tests will be done at Nela Park, under the
direction of the Group Industrial Hygienist. In addition to the
necessary analytical equipment and calibration standards, a
selection of appropriate field testing equipment, such as
Gieger-Mueller meters, ionization chamber meters, alpha survey
meters and pocket dosimeters will be maintained at LEO, along
with the appropriate calibration devices and sources.

1.4 PLANT RESPONSIBILITIES

The plant Radiation Safety Officer, as appointed by the plant
manager, has the overall responsibility for the radiation safety
program at the plant. The later chapters in this manual provide
a detailed description of these duties, including the training of
local plant personnel, the maintenance of the plant inventory of
radioactive materials, leak testing and limited servicing of
gauges, and disposal of radioactive materials.

1.5 RESPONSIBILITIES OF MASTER WAREHOUSES

The on-site Radiation Safety Officer (RSO) has overall
responsibility for the radiation safety program at the Master
Warehouse. Later chapters in this manual provide a detailed
description of these duties including the training of personnel,
control of the lamps containing radioactive materials, and the
disposal of broken lamps.

1.6 ADMINISTRATIVE RESPONSIBILITIES

Regardless of whether the plant or warehouse is regulated under
the- NRC or an Agreement State, copies of the pertinent
regulations must be maintained at the site. Additionally, the

,
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.

NRC and most states require that a posting be permanently
displayed in an area available to plant personnel, notifying them
that the site operates under a license, that copies of that
license, applications, and regulations are available for review,
and who at the state or NRC may be contacted for complaints, j

. *1
Sample copies of the appropriate notice and the posting form used
by the NRC are included in Appendix A. Copies of the NRC
regulation 10 CFR Parts 19, 20, 21, 30, and 32 are included in i

Appendix B. Copies of the applicable Agreement State regulations
should by obtained by the plant RSO. ,

i

1.7 ENFORCEMENT
,j

bnould an area of non-compliance with licensing requirements be i

identified at the facility, both the plant RSO and the Lighting ;

Environmental Operation shall independently have the authority to
.

halt or suspend any and all activities involving the use of !

radioactive materials until such time as the non-compliance has :
been corrected and appropriate actions taken to assure continued
compliance.

-

,

'
Personnel working with radioactive materials or having assigned
responsibilities concerning the material shall be subject to
normal company disciplinary procedures. Non-conmpliance with ,

their duties shall result in diciplinary actions ranging from
written warnings through dismissal.

.
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CHAPTER 2

TRAINING

2.1 TRAINING REQUIREMENTS - GAUGE LICENSE RSO'S j
,

Nuclear Regulatory Commission regulations specify that Radiation ,

Safety Officers must be qualified by training and experience to !
use the material for the purposes covered under the license in !

such a manner as to protect health and minimize hazard to life
and prcperty. For those locations where operations such as '

installation, gauge relocation, and radiation surveys are !
performed, the plant RSO who will be responsible for such i

activities must have received training in the following areas: !

1. The principles and fundauentals of radiation protection and
good safety practices related to the use of radioactive
materials.

2. Radioactivity measurements, the use of radiation detection
instruments, and monitoring techniques. '

,

3. Biological effects of radiation.

4. Procedures for performing services.

5. Actual practice in performing the services. >

i6. NRC regulations pertinent to the safe use of devices,
;

including the maintenance of records of receipt, surveys, 1

leak and shutter tests, and training.

7. Required notices and signs such as " Notice to Employees"
(Form NRC-3).

8. Training of plant employees.

!9. Safety practices applicable to protection from radiation.
.

Because of the strictly limited scope of the servicing operations
allowed under our license, this training need not be formal nor >

conducted in a classroom setting. The training of plant RSO's
will be done by the Lighting Environmental Operation, prior to or

,

k
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in conjunction with the installation of the first gauge at the
facility. Training specific to each individual gauge will be
provided by the manufacturer of the gauge. Typically, the
training will be conducted over a period of 1-2 days, covering
8-16 hours. The competency of the plant RSO to carry out his ~ ~~~~
duties under our license will be determined by direct observation -

of the RSO during the training and by periodic checks throughout
the future, conducted by the Group RSO. Training must be
accompanied by the use of up-to-date manuals and instruction
sheets provided by the source and device manufacturers.

For facilities where there will be no servicing done, such as
those where the material is part of a gas chromatograph, the
training required is similar to that given above, with the
exception that it will not cover the servicing of the device.

,

Typically, the servicing operations are performed only during
repair of the furnace. Because of the non-routine and infrequent
nature of these operations, the Group RSO will be available to
the plants for assistance during the servicing.

2.2 TRAINING PEQUIREMENTS - GAUGE LICENSE PLANT PERSONNEL

Typically, a r"-ber of employees will be working under the
direction of *he plant RSO either routinely or during servicing
operations. As a minimum, these employees should receive
training and instructions in the operation and use of the gauges
at the plant. If a gauge installation is being done by the
supplier, these employees should attend the training and
instruction given by the supplier at the time of. the
installation. Alternatively, these employees must be trained
either by the plant or Group RSO.

This training should cover, in addition to the above information
provided by the supplier, the following topics:

1. The basic principles of radiation safety and good safety
practices related to the plant's use of radioactive materials

2. The purpose for which radiation detection instruments will be
used

3. A review of the appropriate emergency and operating
procedures, including safety procedures, use of the shutter
mechanism, shutter lock procedures during maintenance,
control of access

4. Specific instructions in procedures to be used to minimize
exposure to radiation
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In addition to employees working under the direction of the plant
'

RSO during servicing of the gauges, other plant personnel will
normally be working in the same general area as the gauges, but
will have no actual or potential exposure to the radiation.
These employees might, for example, be operators of the glass
furnace on which the gauge has been located. Although not -

required by NRC regulations, some training in basic radiation
safety should be provided to these employees along with
information on the plant's radiation program. This will help to
acquaint the employees with the materials used and provide
accurate information on the potential for exposure to the
radiation.

Records of the training provided to the employees working under
the direction of the plant RSO or to other plant employees must
be maintained for possible review by the NRC or by LEO. Such '

records must include the topics covered during the training, the
date, and information on who received the training and by whom
the training was provided.

Training materials and outlines, as well as the training itself
is available from the Lighting Environmental Operation. Many
manufacturers and suppliers of gauges also provide training
courses.

2.3 TRAINING REQUIREMENTS - NON-GAUGE LICENSES

Training requirements for non-gauge licensees are basically
similar to that for gauge licensees with the obvious deletion of
the information pertaining to the use and servicing o f. the
gauges. The training required for the RSO includes:

1. The principles and fundamentals of radiation protection and
good safety practices related to the use of radioactive
materials.

2. Radioactivity measurements, the use of radiation detection
instruments, and monitoring techniques.

3. Biological effects of radiation.

4. Required notices and signs such as " Notice to Employees"
(Form NRC-3). !

5. Training of plant employees.

Training for plant personnel working directly with the licensed
material shall include the following topics:

I

i

!

. _ _ .
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'
.

1. The basic principles of radiation safety and good safety
practices related to the plant's use of radioactive materials

2. The purpose for which radiation detection instruments will be
used

%

3. Specific instructions in procedures to be used to minimize
exposure to radiation

In addition to the employees working directly with the licensed
material, other plant personnel will normally be working in the
same area, but will have no actual or potential exposure to the
radiation. Although not required by the NRC regulations, some
training in basic radiation protection may be provided to these
employees at the plant's discretion. This will help to acquaint "

the employees with the materials used and provide accurate
information on the potential for exposure to the radiation.

Specific handling procedures have been developed concerning the
lamps and starter bottles which contain byproduct material. All
personnel handling either the starter bottles or the finished
lamps should be instructed in these handling procedures, and the
specific instructions should be carefully followed. A copy of
the handling procedures is included in Appendix C.

Records of the training provided to the employees working under
the direction of the plant RSO or to other plant employees must
be maintained for possible review by the NRC or by LEO. Such
records must include the topics covered during the training, the
date, and information on who received the training and by whom
the training was provided.

Training materials and outlines, as well as the training itself
is available from the Lighting Environmental Operation. Many
manufacturers and suppliers of gauges also provide training
courses.

2.4 TRAINING REQUIREMENTS - MASTER WAREHOUSE RSO'S

Because of the limited scope of the operations at our Master
Warehouses, the training requirements for the RSO's are also
limited. RSO's should be knowledgeable about which lamps contain
licensed radioactive material, the regulations of their
particular state that apply to their operations, and the location
of the licensed lamps within their warehouse.

Specific handling procedures have been developed concerning the
lamps and the starter bottles which contain byproduct material.

;

All personnel handling either the starter bottles or the finished
ilamps should be instructed in these handling procedures, and the
'

specific instructions should be carefully followed. A copy of

|

! l

|
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the handling procedures is included in Appendix C.
,

<
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CHAPTER 3 :

FACILITIES AND EQUIPMENT

;

In order to safely use, operate,.and service sealed source gauges i,

containing radioactive materials, there are certain required :

items that must be either on-site or available. Primarily these t

are concerned with having adequate facilities and equipment to
assure the integrity of the device and the measurement equipment
to determine the operational characteristics of the device.
Because of the specific isotopes involved (Promethium-147 and
Krypton-85), the non-gauge licensees, with the exception of the
Toshiba Pm-147 arc tube manufacturin, do not require G-M type
devices for area monitoring. The main facility requirements are'

for appropriate storage of the material and any waste. ;

The Pm-147 zeolite pellets.used in the manufacture of the Toshiba
are tubes requires monitoring for control of potential
contamination, using either a thin end-window or pancake detector
sensitive to low-energy beta particles.

.

3.1 FACILITIES

Any radioactive device not under immediate supervision, must be
secured to prevent unauthorized removal of the device from the |

facility. In the case of a level or thickness gauge, during
normal use, this is accomplished by securely attaching the device :
to the furnace or other equipment. Other portable devices are "

secure in that they are under the direct supervision of a i

responsible individual, or when not in use, are locked in a '

secure area. In either case, the gauge must be used in such a j

way that exposure to the radiation from the gauge, under normal
i ,

conditions, is-minimized to the extent feasible. While a device
is in storage, such as when it has been removed from the furnace '

while the furnace is being rebuilt, it must still be secured to i
'

prevent removal from the facility. This must be done by
physically securing the device in such a way that it cannot be ;

removed, either by storing it in a locked room or by chaining the ;

device to an immovable object such as an I-beam. ;
.

i

F
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!
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Because the physical containment of the radioactive material
depends on the structural integrity of the device, all devices'

must be used only in areas where the temperature does not exceed
the maximum operating temperature as specified by the
manufacturer of the device.

%

3.2 MAINTENANCE OF GAUGES

Although no actual repair of the sealed source gauges at our
facilities is to be done by plant personnel, a number of routine
operational checks need to be done periodically. Typically,

,

these can be done at the time of the leak test (every 6 months).
The gauge must be checked to ensure the proper operation of the

'

shutter mechanism, whether it is a mechanical or an electrical
shutter. Also, all labels as to the identity of the gauge and
the type and quantity of the radioactive material present in the
gauge must be visible and legible. The integrity of the gauge
should also be checked to ensure that no corrosion or other
damage has occurred as a result of high temperatures or other ,

ambient conditions. Should any of these checks identify a
possible problem, the Group RSO should be notified immediately.

3.3 EQUIPMENT

Because of the nature of radioactive materials, special equipment
is needed on-site to effectively monitor the ezposure to the
material as well as to monitor for possible contamination.

3.3.1 Survey Meters

Survey meters capable of measuring the radiation from the
radioactive material must either be on-hand routinely at the
facility, or alternatively, borrowed from another facility or
from LEO for use during the removal and re-installation of the
gauge. These meters must be properly calibrated, prior to use,
either by an outside company or by LEO. In the event that the
facility does not have a meter, arrange to borrow one from LEO.
This should be done sufficiently far enough in advance so that
scheduling difficulties do not interfere.

3.3.1.1 G-M Meters -

The G-M type survey meters must be calibrated either annually or,
at a minimum, if the meter is not used routinely, prior to use.
A record of the calibration shall be kept at the plant, and a
copy of the calibration sent to LEO. This calibration is a

-
--
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requirement of the NRC and records of the calibration are
reviewed during their periodic inspections of GE Lighting*

operations. LEO has a device for calibration of survey meters |
should you want to have your meter calibrated in-house. Repair j

of survey meters should be done by the manufacturer.
<!

Specific recommendations for gauges can be made by LEO. j

Typically, a unit similar to a victoreen Model 493 is acceptable.
Such a meter should have several switch-selectable scales ranging
from 1 to 50 mR/hr full scale and be equipped with an appropriate
probe. For a gauge licensee, a probe such as the 491-40
beta-gamma probe is acceptable. For the Ravenna promethium-147
pellet operations, a more sensitive, pancake probe for
contamination monitoring, such as the Eberline HP-260 is

required. This probe is compatible with the ESP-2 scaler already
'

at the plant. ,

t

Also, it may be necessary to have some type of material handling
equipment available, such as a crane, forklift, etc. available
at locations using gauges, due to the weight of the gauge.

Although not required because of the low level and short duration
of the exposures during removal, relocation, and reinstallation
of the gauges, should the plant wish, it may borrow several
pocket dosimeters from LEO for use during the operations. These
devices can be worn to measure the individual's exposure to the
radiation. Instructions on the use of these dosimeters are
available from LEO.

3.4 MAINTENANCE ACTIVITIES

Any maintenance work which is done on the arc tube dosing
equipment while the promethium-147 pellets are being used must be
done under detailsed standard operating procedures designed to
properly evaluate and limit personnel exposure.

Appropriate protective equipment shall be used whenever
maintenance is done. For those activities involving potential
dust exposure where the extent of the exposure is unknown,
protective coveralls coveralls and gloves shall be used.

The use of respirators should not be needed since the pellets do
not readily generate significant amounts of dust. However, air
sampling shall be conducted to allow for the measurement of
actual exposure.

All equipment and protective clothing used in the maintenance
activity shall be decontaminated after use or saved for
appropriate later disposal. No equipment shall be removed from
the site until inspected for proper decontamination. Any
equipment which cannot be decontaminated shall be saved for later
disposal.
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CHAPTER 4

SERVICE OPERATIONS

The possible service operations permitted under our license are
'

strictly limited. No dismantling or repair of the sealed source
gauges which may involve the potential release of the radioactive
material is permitted. The only service operations that may be
done are the periodic leak testing and inspections of the gauges,
and the installation, removal, relocation and reinstallation of
the entire gauge.

Specific step-by-step operating procedures must be written,
specific to the plant site. At a minimum the procedures must
include the items in the following model operating procedures.
In addition, any instructions for the installation, removal,
relocation, and reinstallation of the gauges that may be
available from the gauge supplier should be included in the
procedures.

4.1 MODEL OPERATING PROCEDURES

1. The plant RSO is to be the sole possessor of the keys to the
shutter padlock and will be the only individual authorized to
turn the shutter to the "on" position. (In the event that
the plant RSO will be absent from the plant, he may designate
one other individual on a temporary basis only.)

2. The shutter mechanism must be kept padlocked in the closed
position at all times when the process is to be down for an
extended length of time, or when repairs are to be done in
the vicinity of the gauge or the detector.

3. The gauge may not be removed without the express consent of
the plant RSO, nor may it be relocated within the plant (to
another tank, etc.) or shipped from the plant without the
prior consent of the Lighting environmental Operation.

4. Prior to any installation, removal, relocation, or
reinstallation of the gauge, the gauge must be locked in the
" store" or "off" position. After the shutter has been closed
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and locked in place, the gauge must be surveyed with a meter
to verify that the shutter is indeed in the off position.
The survey must be done on all accessible sides of the gauge
and must meet the manufacturer's specifications or the
information provided at the time of the installation. Any
significant deviation from these conditions must be reported w

to LEO prior to moving the gauge.

5. While wearing gloves, remove the gauge from the furnace by
un-bolting any restraining bolts or other means of
attachment. Since the gauge is heavy, you may need the use4 -

of a crane or other lifting equipment. Be sure to keep your
hands away from the beam area of the gauge.

6. If it is necessary to store the device while work is being
done, it must be placed in a lockable area not frequented by *

personnel. If a lockable area is not available, the gauge
must be secured from unauthorized removal by chaining the
gauge to an immovable object such as an I-beam. Post the
area with a " Caution Radiation Area" sign.

7. Once the work had been completed or the new location
prepared, the gauge may be installed. First verify that the
shutter is still in the closed position and locked in place.
While wearing gloves, mount the gauge on the furnace by means
of bolts or other devices. Be sure to keep your hands away
from the beam area of the gauge.

8. Once the gauge has been mounted, survey the meter in a manner
similar to that done previously. The results of the survey,
with the shutter still in the closed position, must agree
with those of the manufacturer's specifications.

9. After visually ensuring that the gauge has been properly 1

installed, the plant RSO may unlock the gauge and place the
shutter in the "open" position. The gauge must again be
surveyed, this time with the shutter in the open position.
The results of the survey must agree with those of the
manufacturer's specifications.

10. The results of the above surveys must be kept on file for
possible inspection by the NRC.

Typically, the surveys mentioned above are done at a distance of
12 inches in all directions from the gauge. The readings at this
point should be < 5 mR/hr. The manufacturer or supplier of the
gauge should be able to supply the plant RSO with a diagram of
the gauge and their recommended profile readings.

1

1Because of the potential for severe injury in the event of an
exposure to the radiation beam from the open shutter of the
gauge, the gauge MUST NOT be on the furnace at any time when work
is done inside the furnace (such as re-bricking or rebuilding).

!

:
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To provide for the safe repair of the furnace, the removal of the
gauge must be the first operation done, and must be completed
prior to the beginning of any furnace repair. Also, the
reinstallation of the gauge must be the last thing done, and
begun only after the repairs are completed and no possibility
exists for exposure to the beam. -

.
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CHAPTER 5

PERSONNEL MONITORING

Personnel monitoring is required-by the NRC whenever employees
may receive or are likely to receive an exposure in excess of 25%
of the dose specified in 10 CFR 20.101(a). The specified doses
per calendar quarter are 1-1/4 rems to the whole body, head and

,

{

trunk, active blood forming organs, or gonads; 18-3/4 rems to the ;

hands and forearms or feet and ankles; and 7-1/2 rems to the skin
of the whole body. Individuals under the age of 18 years of age
need such personnel monitoring equipment if their exposure may
reach 5% of these doses.

The radiation level at the surface of a 4000 millicurie gauge, at
any point, would not be in excess of 10 millirem per hour
(mR/hr). If an individual was in contact with the gauge for an
hour each for removal from the furnace and for reinstallation,
his exposure to the hands would not exceed 20 mrem. This is

'
,

approximately 1/1000 of the permitted calendar quarter limit of
18-3/4 and well below the 25% of that limit which would require ;

the use of personnel monitoring. Similarly, the 20 mrems is also
~

well below the limit for the whole body (1-1/4) and its 25% level
of approximately 300 mrem. Even if the individual were in
contact with the gauge for a full eight-hour shift, his exposure
would not require monitoring.

Because of the very small quantity of radioactive material
present in our lamp products, no personnel monitoring is required
at the Master Warehouses or at the manufacturing locations using
Pm-147 or Kr-85. i

!

5.1 POCKET DOSIMETER USAGE

Although not required due to the low exposure involved, pocket [
dosimeters can be used to measure the actual exposure of the
individuals during servicing of the gauges. These. dosimeters are
available for loan from the Lighting Environmental Operation. ,

The pocket dosimeters are preferred since they can be read at the
end of the operations and provide immediate information. i

!

i

.
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,

!
The proper procedures must be used to ensure accurate information !
from the dosimeters. The dosimeters to be used should cover the ;

range from 0-200 mR. Loan of the dosimeters should be requested ,

in advance to allow for the calibration of the units at LEO.
These units are calibrated either annually or prior to use to an
accuracy of +/- 30% using a calibrator containing a cesium-137 *

source of approximately 10 uci. The calibration includes a test
for both accuracy and drift per the calibrator manufacturer's
recommendation.

The dosimeters are used as follows:

1. First recharge the dosimeter using the charger, and adjust
the reading to zero.

*

2. Clip the dosimeter to the shirt pocket and wear it during all
operations with the gauge.

3. At the end of the day or at the end of the job (whichever
comes first) read the dosimeter by looking through the
dosimeter at a bright light or by using the light in the
charger.

4. Record the reading and keep the results with the results of
the gauge survey.

Because the dosimeters are sensitive to physical shock or damage,
they may read incorrectly if they are dropped or subject to
abuse.

The results of any personnel monitoring must be reviewed with LEO
at the end of the servicing.

CONTROL NO. 8881$



. - . . . - . . - . . . ~ -

t. D~

. .

.
,

,

.

%

CHAPTER 6

LEAK TESTING

Periodic leak testing of sealed sources is a requirement of our
,

NRC and Agreement State licenses. This leak testing must be
conducted every six months to ensure that the gauges in use are
intact and not contaminating the surrounding areas or personnel.
Unless otherwise specified by the gauge manufacturer, leak tests
must be conducted every six months.

Leak test kits will be supplied on a regular basis by Lighting
Environmental Operation. These kits will include a series of
adhesive-backed wipes that are to be used to wipe the gauge.
Also included in the kit is a form indicating the gauge to be
wiped and the areas of the gauge covered by each wipe.

6.1 LEAK TEST PROCEDURES

The following operating procedures should be followed when
conducting a leak test:

1. If there has been any apparent damage to the gauge, either
through impact or through temperature, the gauge must be ,

'
surveyed using a survey meter to determine if there has been

'

any gross contamination of the area. Contact LEO immediately
with the results of the survey before proceeding with the
test. Depending on the extent of the damage, further steps
may be delayed until such time as appropriate personnel (such
as the manufacturer's representative) can get to the plant.

|

2. If there has been no apparent damage, turn the shutter to the |

"off" or " closed" position. I
i

3. While holding the wipe, rub the listed areas of the gauge
with the non-adhesive side of the wipe per the included form
using moderate pressure.

4. Be sure to complete the identification information required
on the wipe.

1

!

I

i
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;

5. When all wipes on the gauge have been taken, return the
shutter to the "on" or "open" position.

6. Mail the complete leak test kit to LEO.

s

The cover letter included with the kits will contain a time frame
in which the leak testing must be completed. Included with this
manual is a copy of the leak test form for the plant as an
example of a typical kit.

A leaking gauge is one in which > 0.005 microcuries is found on
the leak test wipes. In the event that a gauge is found to be
leaking, the spread of the contamination must be prevented and
controlled. If such a gauge is found, it will be necessary to

*
restrict access to the area of the gauge. The gauge manufacturer
must be contacted for advice on specific actions to be taken.
Since the analysis of the leak test kits is being done by LEO,
there is no need to notify them, LEO will contact the plant RSO
in the event such leakage is found. LEO will, if necessary,
notify the NRC. Any handling, packaging for shipment, or repair
of the gauge must be done by the gauge manufacturer's
representative or under his direction.

6.2 TRAINING

Leak testing of the gauges must be done by personnel who have
received at least some minimal training in the basic principles
and practices of radiation protection. Typically this can be
accomplished either by the manufacturer of the gauges at the time
of the initial installation, or by training such as that provided
by either LEO or the plant RSO. Specifically, the individual
must be trained in the proper procedures to be used to take the
test, including that the gauge must be in the "off" or " closed"
position, and what steps to take to prevent or minimize exposure
during the tests.

Typically, either the plant RSO or someone working under his
direction will take the tests and return them to LEO. Regardless
of who actually takes the test, the plant RSO is responsible for
seeing that the tests are taken correctly, on time, and that the
individual taking them is properly trained.
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CHAPTER 7

LOCK AND TAG PROCEDURES

I

In those cases where there is sufficient distance between the
gauge source and the detector to allow the entry of a part of the '

human body, the plant shall have written lock and tag procedures
which must be used whenever there is to be any work done which
may involve possible exposure to the radiation beam. Maintenance
employees and others working in the area of the gauge must be
informed of and use these procedures. The plant RSO is
responsible for ensuring that the appropriate lock-out procedures
are used regarding the gauges.

The following information on the use of tags and locks may be
used as a guide in developing the plant procedure. If a
Group-wide policy and procedure on lock and tag is implemented,
the Group-level procedure should be used as a model.

The use of red and yellow tags, along with locks are to be used
to control the operation of gauges during repair or maintenance
operations where it is possible to intercept the radiation beam.

7.1 LOCK AND TAG DESCRIPTION

The use of a RED tag always means that a worker is actively
working on the equipment, and may be injured if the device is
operated. The gauge must be red-tagged whenever it is possible
for any part of the body to intercept the radiation beam during
the maintenance activity. The tag must be removed if the
employee is leaving the job, whether the work is completed or
not.

The use of a YELLOW tag means that the equipment must not be
operated. Even though maintenance on the equipment is not
actively being done, if the potential exists for entry of a part
of the body into the radiation beam, the equipment must be
tagged. Yellow tags are left on the equipment until theequipment is authorized to be operated.
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LOCKS are always used with red or yellow tags on sealed source
gauges.

! NOTE

ANY EMPLOYEE ACTING CONTRARY TO RED AND YELLOW 1-

LOCK AND TAG PROCEDURES IN A MANNER WHICH TENDS
TO DEFEAT THE PURPOSE OF THESE SAFETY DEVICES
WILL BE SUBJECT TO DISCHARGE.

7.2 RED TAG USE

Red tags are to be used only for personal protection when an *

l employee is required to work on or near equipment which, if
i operated, might cause an injury. Locks must be used in every
| case, and the name of the individual working on the equipment
| must be written on the tag.

Only the person placing the red tag and lock is allowed to remove
it. In case of the absolute inability of a person to remove a
tag he has attached, the plant RSO will fully investigate the
situation and remove the lock and tag only when it can be done
with full knowledge of the intent of the tagger, and that the

| lock and tag may be removed without danger to either personnel or
| equipment.

! NOTE
|

| A DEVICE BEZ=.ING A RED TAG MUST NOT BE OPERATED
BY ANYONE AT ANYTIME. ANY EMPLOYEE OPERATING
EQUIPMENT TO WHICH A RED TAG AND LOCK IS ATTACHED

( WILL BE SUBJECT TO DISCHARGE.

7.3 YELLOW TAG USE

, Yellow tags are to be used to restrict the operation af equipment
i for any reason other than when a red tag is required. Yellow

tags are not to be used for tagging equipment which is not to be
turned off. Tags of a different color should be used for this
purpose.

Yellow tags may be placed on the gauge only when authorized by
the RSO, and may be removed only by his authority. Yellow tags
can be used at the same time as red tags if the circumstances
require it.

i
,

!
|

|
| .

I |

,

1
i
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.

A device bearing a yellow tag must not be operated without the
authority of the RSO.

NOTE

ANY EMPLOYEE, WHO WITHOUT PROPER AUTHORIZATION, -

OPERATES EQUIPMENT TO WHICH A YELLOW TAG HAS BEEN
ATTACHED WILL BE SUBJECT TO DISCHARGE.

7.4 LOCKS

Good quality, key-type locks which are keyed differently and
*

cannot be master-keyed are to be used by maintenance personnel.
The plant RSO may have a serics of identically-keyed locks for
his own use on the gauges. The use of these identically-keyed
locks is limited to the plant RSO only. All locks used by the
maintenance personnel are to have only one key; any additional
keys are to be destroyed.

The person placing the lock will be identified by attaching a tag
with his name inscribed on it on the hasp of the lock before
closing the lock. If preferred, the name may be permanently
stamped on the body of the lock.

A training program for all employees involved in placing and
removing tags and locks shall be conducted, and close supervision
of all tag and lock placement and removal shall be maintained.

.-.
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CHAPTER 8

WASTE DISPOSAL

8.1 GAUGES
,

Because of the radioactive content of the sealed source gauges,
waste disposal is strictly controlled. The electronics and
detector parts which do not contain radioactive material may be
disposed of with no specific precautions. The gauge containing
the radioaccive material may only be disposed of by either:

1. transterring the gauge to another holder of an appropriate
specific license,

2. returning the gauge to the manufacturer, or

3. transferring the gauge to an approved low-level waste
disposal site.

Whichever manner of disposal is ir. tended, all such transfers may
only be done after obtaining permission and direction from the
Lighting Environmental Operation. Such disposals must be
coordinated in such a way that none of the license conditions for
any of the involved parties are violated.

If the gauge is to be returned to the manufacturer, it is
preferred that a representative from the manufacturer visit the
site and arrange for the packaging and shipment of the gauge.
Shipments to another licensee or to a disposal site will be
arranged by LEO after consulting with the receiving site.

8.2 MANUFACTURING

Waste disposal for either byproduct or source material from our
other operations (BIAx and Circlite manufacturing, and are tubes
manufacturing) will also be coordinated by LEO. All such waste
is to be collected in DOT type 17H drums. Neither the drums nor
the lids to the drums are permitted to have bungs. The drums
must be in good condition and have no rust or other damage. The
lids must be secured with a bolt-type locking ring. Leverlock

p,0NTROLNO. 8 8 0 l
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-
.

lids are not permitted. Specific instructions on how to handle
the waste and waat materials are to be included as waste shall be'

written by the plant with direction and advice from LEO.

For instructions on the shipping of radioactive material or
radioactive waste, see Chapter 11. -

8.3 LAMPS

Disposal of defective or damaged lamps containing radioactive
material must be done in a controlled manner. Although our
customers may dispose of our products without regard to its
radioactive content, as the manufacturer or initial U.S.

'

distributor, GE Lighting must dispose of these lamps in an
approved landfill.

Any defective or damaged lamp containing a starter bottle which
in turn contains radioactive material, should be disassembled and
the starter bottle saved. When a sufficient number of these
starter bottles has been collected, they should be shipped to LEO
for later disposal. Contact LEO for proper shipping
instructions.

MOI /150 lamps contain radioactive material in the are tube. For
these lamps, the intact arc tubes should be saved for shipment to
LEO. In the event the are tube has been broken, the very small
amount of krypton-85 present in the are tube will quickly
disperse into the air, presenting no hazard.

Any defective or damaged mercury or metal halide lamps should be
disassembled and the are tube saves. When a sufficient number of
are tube drums have been generated, they will be consolidated
with our routine waste shipment to the licensed low-level waste
disposal site.

,

I

|

1

i
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CHAPTER 9 i
i

EMERGENCY PROCEDURES !
:

!
!

Each plant must have. written emergency procedures which must be !

followed in the event of any damage to the sealed source gauge ';
which may potentially result in the release of radioactive j

'

materials. These procedures must include the work and home phone !
-number of the pian SO and that for LEO (work - 8*346-3349/2439, ;

home-( . ..
'Those plant personnel who work in the area

,of the gauge must be rained in these emergency procedures. The
procedures must be included as an attachment to this manual and |
also kept in the gauge area and be accessible to employees. ;

At a minimum, the emergency procedures must include the following
items:

;

1. In the event of an emergency involving radioactive materials, i

the area must be vacated. All personnel must be kept away
from the material. '

2. If a survey meter is on hand, the area must be surveyed,and a !
rope line established at the point where the exposure is 2 |
mR/hr. If a survey meter is not routinely available at the
site, the rope line shall be set at a point where ;

conservative judgment dictates. This should be specific for '

each plant area and identified previously by the plant RSO.
.

3. Call for help (phone numbers for plant RSO and LEO). {
!

4. Follow such advice given by the above individuals, and then |
contact the gauge manufacturer. j

;

!

These emergency procedures must be revised as required by changes !
in operations at the plant, location of the gauges, increases in *

the number of gauges or changes in the regulations. ;

}
;

!
t

!

i
!

t

!

!
?

!
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CHAPTER 10 i
:

INVENTORY CONTROL |

.

One of the requirements of our NRC licenses for the use of
,'q byproduct material, whether in gauges, as source material, or in

,

- lamps, is a strict limit on the amount of material that we may >

have on site at any one time. In order to comply with these '

requirements, it is necessary that an ongoing inventory be kept
1of all such materials, either in storage, in products, as waste,

or in use. '

,

9

Because of. the limited number of gauges handled and the {requirements of our licenses, any purchase, transfer, or disposal iof a gauge must be done with the prior knowledge and consent of
the Lighting Environmental Operation. Those plants having,

,

radioactive gauges must maintain a record for each gauge ;

containing the following items: '

a

1 ;

1. The specific location of the gauge, i
r

2. The manufacturer of the gauge, !
]

3. The isotope and amount of radioactive material in the gauge, f
,

4. The model and serial number of the gauge.
[

-

'

i|
f

a Since these items are on the form accompanying the leak test ikits, copies of the form will be acceptable for inventory :
purposes provided that the information is accurate.

|

:
; Responsibility for the inventory control of the starter bottles. I' and thorium operations shall rest with the plant or Master

Warehouse RSO.
|
,

For Master Warehouses, the number of lamps on hand should never
,

exceed the license limitation. The maximum licensed quantity has ibeen intentionally selected high enough so that no problem is janticipated.
,

)

1
.- - . . . . . - . - . . - . _ . - - - - . ..- --- - ..-
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,

:10.1 RECEIPT OF PACKAGES !

When a package containing radioactive materials is received, it
must be properly inspected to determine whether any of the
material may have been lost or damaged in transit. This shall be
done in the following manner when receiving gauges: -,

1. Visually inspect the package for any sign of damage. If I
damage is found, stop and notify the plant RSO.

j

2. Measure the exposure rate at a distance of 3 feet from the
; package. If the rate is > 10 mR/hr, stop and notify the RSO. >

,

3. Measure the exposure rate at the surface of the package. If
> 200 mR/hr, stop and notify the RSO.

'
!4. Carefully open the package and check for any visible damage. |If there is no visible damage, place the package in a secure, ;

locked area for storage. If there is any damage, do not move '

the package and notify the plant RSO.
{

The inspection of a package arriving during normal working hours
shall be done within 3 hours of receipt of the package. If a

'

package is received-after normal working hours, it shall be
inspected within 18 hours.

; A record of the inspection (package received in good condition,; exposure 0 3 ft, 0-surface, etc.) should be noted on the packing
slip and a copy given to the RSO. All such records of receipt1

must be kept for possible review by the NRC. ;

For those locations where the material is present as a gas (Kr-85
,

,

starter bottles) the packages need only be visibly inspected. jHowever a record of the inspection must still be maintained.
L

*

LEO must be informed of the receipt of thorium from an outside
supplier. Information concerning the shipment must be submitted iby LEO to the-NRC. The plant RSO shall contact LEO whenever
thorium is received as a raw material. ;

,

'

t

J

,

i

a

|

i

|
|
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CHAPTER 11 i

|
,

,

SHIPPING OF RADIOACTIVE MATERIAL

i

Radioactive materials are considered a hazardous material under i
'

the regulations of the Department of Transportation. As such, i
they may only be shipped according to the hazardous materials I

regulations. Any radioactive material shipped from the plant j

must comply with both the regulations of the DOT and those of the '

NRC in 10 CFR Part 71.
,

,

'

11.1 SHIPPING GAUGES

Gauges must be shipped in packages approved for the
transportation of large quantities of radioactive material. Such '

!packages should be obtained from the manufacturer of the gauge.
The appropriate shipping papers and hazardous materials manifest,
properly completed, will be supplied by the Lighting

1 Environmental Operation. It will also be necessary to inspect
and leak test the gauge prior to packaging it, as well as
monitoring the radiation exposure rate at the package surface and

'

at a distance of three feet.

Records of these tests and copies of the shipping papers shall be |
maintained for possible inspection. |
Detailed specific instructions will be provided by LEO for each
shipment when contacted by the plant RSO. .

|
|
!

. 11.2 SHIPPING WASTE RADIOACTIVE MATERIAL
i

Waste shipments of radioactive material require extensive
coordination and documentation. These shipments typically will
be done as part of a Group-wide " milk-run" in which a truck will
stop at several plants to collect the waste drums. Because of
the documentation necessary to ensure compliance with both our
licenses and those of the disposal site, all of the paperwork,
hazardous materials manifests, disposal site forms, etc. will be
completed by LEO. The labeling and marking of the drums will
also be done by LEO with the assistance of the plant personnel.

1

cogmou4o 8 8 81 S
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Absolutely no radioactive waste is to be shipped from the plant
'

except under the above conditions.

,

l.
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CHAPTER 12

AUDITS

In order to evaluate the effectiveness of the overall radiation
'

safety program conducted under our licenses, audits of the Group
operations are routinely conducted by the Nuclear Regulatory
Commission. In a similar manner, audits of plant operation will
be routinely conducted by both the Lighting Environmental
Operation and the plant RSO.

.

12.1 AUDITS CONDUCTED BY LEO

These audits will be conducted on a frequency that varies from
annually to once every three years, depending on the level of
activity at the plant and other demands on staff personnel.
These audits may be combined with the comprehensive Industrial i

Hygiene Surveys that are also conducted by the Group. The audits
will cover the following topics:

1. Inventory of radioactive materials at the plant
,

2. Posting and labeling of the materials and areas

3. Storage of the materials

4. Emergency procedures

a. Training of employees

b. Leak test procedures

c. Lock-out procedures

d. Surveys and audits

A written report will be sent to the plant RSO noting any
deficiencies which must be corrected. The RSO will respond with
a corrective action plan, detailing the actions to be taken to
correct any deficiencies and their expected completion dates.



_ _ _____-

AUDITS Pcge 12-2
AUDIT,S CONDUCTED BY LEO ( ( ) 1 January 90

.
.

Copies of the audit report and the plant action plan will be
forwarded to the VP, Production. A copy of the LEO audit*

checklist is included in Appendix D.

b

12.2 AUDITS CONDUCTED BY THE PLANT RSO

In addition to those audits conducted by the Group, the plant RSO
shall also conduct an annual review of the plants activities.
Topics to be included in this review are as follows:

1. Sealed source inventory

2. Records of
,

1. leak tests,

2. receipt of gauges,

3. installationc,

4. relocations,

5. removals and reinsta11ations,

6. disposal of gauges, and

7. calibration of G-M meters

3. Lock-out procedures

4. Training of personnel

I5. Emergency procedures.

The plant RSO shall maintain records of his audits and of actions
taken to correct any issues that are found. These audits can be
conducted as part of the Company-wide PULSE program which is done
annually.

- - . -.
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APPENDIX A
i

POSTING AND NOTICE

,

Attached is a copy of a suggested bulletin board posting ,,
concerning the licenses and a copy of the NRC required form.

(The remainder of this page intentionally left blank.)
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THIS NOTICE, POSTED PURSU.ur TO TITLE 10, PART 19.11(A) AND (B) 0F THE |
-

U. S. NUCLEAR REGULATORY COMMISSION, REFERS TO THE LICENSES AND REGULATORY [

DOCUMENTS APPLICABLE TO OPERATIONS IN THIS PLANT INVOLVING MATERIALS LICENSED ,

.I
BY THE NRC. THESE DOCUMENTS ARE AS FOLLOVS:

i
L

* 10 CFR 19: NOTICES, INSTRUCTIONS AND REPORTS TO VORKERS;
,

INSPECTIONS.
3

* 10 CFR 20: STANDARDS FOR THE PROTECTION AGAINST RADIATION.

* 10 CFR 21: REPORTING OF DEFECTS AND NONCOMPLIANCE. ;

* NRC' LICENSE NO. SMB-191 AND ITS APPLICATIONS FOR RENEVAL AND I

AMENDMENT (IF APPLICABLE).
,

* NRC LICENSE NO. 34-00054-04, -05, -06, -07E AND THEIR

APPLICATIONS FOR RENEVAL AND AMENDMENT (AS APPLICABLE). !
.

; THESE DOCUMENTS ARE AVAILABLE AT THE FOLLOVING LOCATION:

s

*
.

:
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APPENDIX B
i
t

NRC REGULATIONS :

,

Attached is a copy of the NRC regulations in 10 CFR Parts 19, 20,
21, 30, and 32 which pertain to radiation safety in general and ,(
the licensing of byproduct material. '

,

i

(The remainder of this page intentionally left blank.)
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APPENDIX C

HANDLING PROCEDURES

Attached is a copy of the handling procedures to be used with
'

lamps and starter bottles containing byproduct material.

(The remainder of this page intentionally left blank.)
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SAFE HANDLING PROCEDURES FOR LAMPS CONTAINING BYPRODUCT MATERIAL
.

1.0, PURPOSE
|
|

The purpose of this notice is to instruct GE employees who handle lamps ;

containing small quantities of radioactive material, either in
manufacturing or distribution activities, regarding applicable Government ,

regulations. '

1.1. BACKGROUND i

Several models of lamps manufactured and/or distributed by GE Lighting are
designed to include a very small amount of radioactive material in each
lamp. This radioactive material is contained either as a solid material
in a sealed glow switch starter-bottle or as a fill gas in the glow switch
or in the arc tube.

;

The 100/50 Circlite and the Compax lamp both use a starter bottle in which
is sealed a glow switch. This glow switch has a small amount of
promethium-147 plated onto one of its electrodes. The radiation (beta
rays) cannot penetrate the glass walls of the glow switch and therefore

;pose no radiation risk in storage or use. -

The Toshiba #RMZ-24B pellets used in the Toshiba are tubes also contain a
small amount of promethium-147. In this case, it is in a zeolite sphere,
which is then coated with sintered alumina / silica ceramic. Again, these
spheres pose no radiation risk in storage or use.

The glow switch in low-wattage BIAX lamps (7, 9, & 13 watt) and the
HQI-150 lamp arc tube contains a very small amount of krypton-85 as a part
of its fill gas. The krypton-85 is also a low-energy radiation emitter :and poses no risk in storage or use.

Double-BIAX uses either a promethium-147 glow switch or one using f
krypton-85, depending on the lamp type. All of the T5 lamps (13,18, & 27
watt) incorporate a promethium-147 glow switch while the T4 lamps (13,18, ,

& 26 watt) use a krypton-85 glow switch. t

Appropriate notice of the presence of the radioactive material is required
with all of these lamps. In the case of the 100/50 Circlite, the notice
is included in the "Use and Care" booklet for the lamp system and on the

ipackage sleeve for the replacement lamps. For the other lamps, the t

appropriate notice is located on the packaging.

All GE Lighting employees who handle these products should be aware of j
these contents and avoid any situation which could result in breakage of '

the glow switches and/or arc tubes.

i

t

CONmotNo. 8 8 813
| |
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2.0. SAFETY PROCEDURES !
'

* I

2.1. CIRCLITE AND COMPAX LAMPS

For the 100/50 Circ 11te and the Compax lamps, the following applies:

o If the lamp is damaged so that the starter bottle'is broken and the !

glow switch is exposed, handle the switch gently with a set of tweezers .

and store the switch in a glass bottle with a cover. SUCH HANDLING |
PROCEDURES MUST BE EMPLOYED, TO PREVENT CHRONIC EXPOSURE OF ANYONE TO ;

THE LOW-LEVEL BETA RADIATION EMITTED BY THE RADIOACTIVE PROMETHIUM-147
ON THE GLOW SWITCH.

o OUR LICENSE REQUIRES THAT DAMAGED AND DEFECTIVE 100/50 CIRCLITE AND
COMPAX LAMPS NOT BE DISCARDED.IN THE REGULAR TRASH. Therefore, do not
discard any part of the damaged lamp. Call me (8*346-3349) or Art
Kaplan (8*346-8618) for appropriate instructions concerning the
shipment of the damaged lamp (parts) to Lighting Environmental
Operation for appropriate disposal.

2.2. Toshiba pellets and are tubes

For the Toshiba arc tubes and the pellets used in the arc tubes, the
following applies: i

o If the are tube is damaged so that the tube is broken and the pellet is
exposed, handle the pellet gently with a set of tweezers and store the !
pellet in a glass bottle with a cover. SUCH HANDLING PROCEDURES MUST
BE EMPLOYED, TO PREVENT CHRONIC EXPOSURE OF ANYONE TO THE LOW-LEVEL
BETA RADIATION EMITTED BY THE RADI0 ACTIVE PROMETHIUM-147 IN THE PELLET. i

o OUR LICENSE REQUIRES THAT DAMAGED AND DEFECTIVE ARC TUBES CONTAINING
THE TOSHIBA PELLETS NOT BE DISCARDED IN THE REGULAR TRASH. Therefore,

,

do not discard any part of the damaged lamp. Call me (8*346-3349) or |Art Kaplan (8*346-8618) for appropriate instructions concerning the
shipment of the damaged lamp (parts) to Lighting Environmental
Operation for appropriate disposal.

2.3. LOW WATTAGE BIAX AND MQI-150 LAMPS '

For the low wattage BIAX lamps (7, 9, and 13 watt) and MQI-150 lamps, the i
following applies- 1

,

o If the lamp is damaged such that the low watt BIAX glow switch or the |MQI-150 are tube is broken, the small amount of gas present would i

immediately dissipate into the air resulting in an insignificant
concentration, posing no risk to anyone.

o OUR LICENSE REQUIRES THAT DAMAGED AND DEFECTIVE LOW WATT BIAX AND
MQI-150 LAMPS NOT BE DISCARDED IN THE REGULAR TRASH. The low watt BIAX
glow switch must be removed and saved for proper disposal. Once this
has been done, the remaining lamp parts may be discarded in the normal
manner. Scrap, intact MQI-150 lamps must also be saved for proper
disposal . Call me (8*346-3349) or Art Kaplan (8*346-8618) for

! appropriate instructions concerning the shipment of the damaged lamp
| (parts) to Lighting Environmental Operation ~ for appropriate disposal.
|
|

._...~ __ _ __ ._- _ _ __-



- .

l

!~

,)
|

i %--

= ,

2.4 DOUBLE-BIAX LAMPS ,

|.

For the T5 Double-BIAX lamps, the safety procedures described above for |
use with the 100/50 Circlites and Compax lamps should be followed. For
the T4 Double-BIAX lamps, the safety procedures described above for the
BIAX lamps should be followed.

o OUR LICENSE REQUIRES THAT DAMAGED AND DEFECTIVE DOUBLE-BIAX LAMPS NOT
BE DISCARDED IN THE REGULAR TRASH. The Double-BIAX glow switch must be
removed and saved for proper disposal. Once this has been done, the
remaining lamp parts may be discarded in the normal manner. Call me
(8*346-3349) or Art Kaplan (8*346-8618) for appropriate instructions
concerning the shipment of the damaged lamp (parts) to Lighting
Environmental Operation for appropriate disposal.

The procedures outlined above are mandatory as a condition of our licenses
with the U.S. Nuclear Regulatory Commission and with various individual State
agencies. Customers are exempt from any such requirements.

If you have any questions related to this matter, please contact me.

A. H. Zielinski
Lighting Environmental, Health
and Safety Department

4
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APPENDIX D

LEO AUDIT PLAN

Attached is a copy of the LEO Audit Plan to be used in the review
'

of plant activities covering gauges, starter bottles and zeolite
pellets containing byproduct material.

(The remainder of this page intentionally left blank.)
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Date.

To:

SUBJECT: Report of Monthly Audit of Byproduct Material Use at
Plant, Conducted

Attached is a report of my audit of yoar byproduct materials operations
conducted or.

The following corrective actions are required as a result of this audit:

The following concerns were noted:

Please respond to me by concerning your schedule for taking these
actions. Thank you for your attention related to this matter. Should you
have any questions, please contact me.

A. M. Zielinski
Lighting Environmental, Health
and Safety Department

,

i

xt: R.P. Mozgala #3000
R. Cotman #1350
Plant RSO

!

|

!
|
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RADIATION SAFETY AUDIT PLAN

FOR PLANT

On a comprehensive audit of the use of byproduct material was conducted
at the Pl ant. The following is a report of this audit.

1.0. TOUR |

1.1. Visual survey

The following are results of visual survey of use and storage areas:

VISIBLY FOLLOWUP
CLEAN? CORRECTED?

11 @ OBSERVATIONS ES M DAlf .YLS @

GAUGE PLANTS

'

Furnace areas

Posting areas

Storage areas

Circleville

LW BIAX manufacturing

Circlite
,

Storage areas

Ravenna

Toshiba are tube
manufacturing

'Storage areas
,

Distribution Centers

Storage areas

i

.

T

6
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. 1.2. Posting

All-areas were observed to be in compliance with posting requirements: |

YES NO (See below)

Posting of the following areas was observed not to be in compliance:

FOLLOWUP
CORRECTED?

AREA LOCATION CORRECTION REQUIRED MIf JJJ @

1.3. Labeling of materials

Labeling of materials was in compliance with requirements:

YES NO (See below)

FOLLOWUP
CORRECTED?

J_TJE LOCATION CORRECTION RE0VIRED MTE y.fi @T

1.4. Storage of materials

All storage of materials was in compliance with requirements:

YES NO (See below)

FOLLOWUP
CORRECTED?

J1@ LOCATION CORRECTION RE0VIRED Q!J1 113 @ >

2.0. TRAINING OF EMPLOYEES

A review of employee training was conducted, with the following results:

FOLLOWUP

CORRECTED?

11@ LOCATION CORRECTION RE0VIRED MIf .YES @



_ , , _ _ _ _ _ _ _ _ . . - - _ . . _ _ _ _ _ _ _ ~_ . _ _ . -

|

( (,) |*
- -

.

*
.

3.0. SURVEYS AND CHECK LISTS {

A review of surveys and check lists (where required) was conducted, with the
'following results:

FOLLOWUP ,

CORRECTED? j

JIEM OBSERVATION CORRECTION REOUIRED Dalf 111 HD
~

Gauce olants

Gauge relocation
surveys

.

'nipe tests

Shutter tests

Package receipts

Ravenna

Plant manager
checklist

.

Plant RSO
checklist

4.0. RESULTS OF CORRECTIVE ACTIONS TAKEN BY PLANT PERSONNEL

FOLLOWUP
CORRECTED?

JIIM OBSERVATION CORRECTION RE0VIRED QAlf 111 N_Q

5.0. REVIEW 0F EMERGENCY PLANS (where required)

F0ll0WUP
CORRECTED?

JIEM OBSERVATION CORRECTION REOUIRED DATE 111- NQ

6.0 OTHER ITEMS

F0tt0WUP
CORRECTED?

111M OBSERVATION CORRECTION RE0VIRED D61f 111 NQ

7. SUMMARY
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INDEX

() ()'
*- -

*
-

Audits Responsibilities
LEO, 12-1 Administrative, 1-3
Plant RSO, 12-2 Group-level, 1-2

Master Warehouses, 1-3
Byproduct program, 1-1 Plant, 1-3

,

Enforcement, 1-4 Service Operations, 4-1
Equipment, 3-2 shipping

Gauges, 11-1
Facilities, 3-1 Waste, 11-1

Source program, 1-2
Gauga maintenance, 3-2 Survey meters, 3-2

G-M meters, 3-2
Introduction, 1-1

Tags
'

Look tests Red, 7-2
Procedures, 6-1 Yellow, 7-2
Training, 6-2 Training requirements

Lock and Tag, 7-1 Gauge license plant personnel,
locks, 7-3 2-2

Gauge License RSO's, 2-1
Maintenance activities, 3-3 Master Warehouse RSO's, 2-4
Modal Operating Procedures, 4-1 Non-gauge licensees, 2-3

waste disposal
Gauges, 8-1

Personnel monitoring, 5-1 Lamps, 8-2
Pocket dosimeters, 5-1 Manufacturing, 8-1

1

conmou4o. 8 8 813
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Form AIC 591 * UNf1ED STATES ATOMIC ENERGY COMMIS$10N
(11 62) 4

, DaysSION or COMPLIANCE
, ,

,

INSPECTION FINDINGS AND LICENSEE ACKNOWLEDC
- f .2'~ f. h ) Y , a$ d- |.

'. ,

3. uCs N Gra 6 C ''s* < M L $tcc MIC D. nr fiq A/y
" ' " ' ' ' * * * ' ' " ' * * '

* '

p('j')"^# REGION til, DN. OF COMPLIANE '

O.$2R00K PROFESSIONAL BLDG.C 4 <. /6 M ^O /2.,O N/o 0AK Bd00K,ILLINDIS 60523
'

a. uCsNot Nuusants) 4. DATE or sNSPECTION

/"i I 'l a 'T ** W 3*/ -Ja/ -7 [AA/s4 4 4'y /8/ A 6'O .2.g /'f de[
| s. sNSPECTION F8NDINGS

'
Q A. No 1seen of m =-pitanes wee femad.

R. R no er armes were mes properly posted 9a *=Jwie she , - of a aaonation Ansa.

10 CFR 20.203(b) er 31.302 r

] C. Resans er areas were aos properly passed as i=Jwn= sine pressese of a secu aanutson aaso
10 Q120.203(c) (I) er 31.302

D. n =.. e, rees were nas p,eperly pesaed as a.aw..dhe presemos of an assacans .rm,6w7 grry anno

10 CFR 20.203(d)
'

' * * *

O E 5 - ' e r >r e d * '-'- - ih er ' **='i cr"= =a''=== i-

10 0120.203(e) '

] T. Conanimere were met properly labeled se t=dha- the presense of aabsoactivt aufsanas.
10 0120.203(f) (1) er (f) (2)

] C. Siersg enstassers were noe properly labeled to abour the quantity, deae of x- - a, er klad of redlemative meternal
,

am she montainers. 10 Q120.203(f) (4)

H. A current espy of ID CFR 20. e espy of the a 6 aaa er a empy of the operettag precedures was met properly passed or
mede ee=11 L1- 10 GB 20.206(b)

r

O i. r.r.i AILS was met properly posted. 10 0120.206(c)

O 8 a- d ' '5 d"ti r ' i d> >d i - * e r rir - i i i d.10 o2 20. 0i(.) er Si.203(b) ,

O x 5 d r r di r 2 - i e e r's - i i i d.10 CrE 20. 0ich) e, si.303(d)
>

] L lterorde of receipt. tron.fer, disposal. expers er is entary of licemea.d manertel were mes properly maintained.
10 GR 30.41. 0.61 er 70.51 I

|
M. Reeerde of leak smets were not maintaland as praecribed la your license, or 10 G131.10$(ch

'

O " * d ' a * - ' -i -'--' 2 0 ou s t t o6

O. Utttiastaan laps were met smaintained.10 Q131.107 '

.

I k. *

/ LALc comnueman 2- _ "s
S. LICENSEE *S ACKNOWLsOGt4ENT

The AEC Compliance Inspector has explained and I understand the items of noncompliance heed above. The
items of noncompliance will be corrected within the next 30 days.

,
;

soew) pen aspre - y{.. nn er Pe.sn o y;e

COPat s. O uccNSczi M MPuANCEAgbhhq'CbakM[O'FMdWittkEE23 NM2IDP COMPT. LANCE
f

N1 M CCid/ y . gf,;y-

' mq.; y%q0 With iba freed 0m d !n!Mm3 tion-.: -

'
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REPORT CCMPIIED SHg7
!

rele) !Indentifyina Information Type report 592

Licensee GENERAL G L EC TRi c. Com pan y.

Address L A rn f .D N e$# n Al.

NELA Pan n '

CLEVELAAJb l't, OHIO '

/3. License Mo(s) _ 3 4 - 6 4 - 9 " A- 3 - 69 - E
Date of Inspection JAnuAAv li ** * 2 o . 14 G,5.

Inspector Eb G A R Q . 85H L elf !

/. Status of Compliance ELEAR6

Items of Noncompliance
i

Section of Regulation. Details Paragraph.

or
License Condition '

A A 1

B __ 3 ,

C C I

|D D

!
E E |

|
'

r r ;

a o

Classified Information

This repor ontain classified or business confidential infor-
nation. Yes

Yu h, 2 -II- LS~
fnspe tor [ Date

.2-/2-L5~.

Raviewsr Date

'
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! |
-
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LICgNSES NO. 34-54-4 cnd -5 j

*

CENERAL INFORMATION

This was an announced reinspection conducted on January 19 and 20,1965.
Mr. I. Matelsky, Head of Industrial Hygiene Activity, was notified of *

i this forthcoming inspection by telephone on January 6,1965.

O. Mr. James Wynd of the State of Ohio Department of Public Mealth was notified
of this forthcoming inspection by telephone on January 13, 1965. The ARC
representative was unaccompanied during this inspection.

1 The following persons were interviewed durir.g this inspection and provided
the information contained in this reports

Mr. Issac Matelsky. Industrial Hygienist & Nead of
ladustrial Sygiene activity, r

Chairman of the Isotope Commaittee
Dr. David H. Creen, Radiophysicist
Mr. Robert Vo11and, Technician ( # ' _ gas

mixing facility at the Wire Plant) .

Mr. Joseph Franco, Supervisor, Clow lamp Area, of the
,

Lamp Plant !

INSPECTION HISiDRY .

The initial inspection of License No. 34-54-4 was conducted on September 23,.

1959. Two items of noncompliance vers noted at that tims. The initial in-
spection of License No. 34-54-5 and Reinspection No.1 of License No. 34-54-4

,

was conducted on Septmaber 29, 1960 No items of noncompliance were noted. ;
Reinspection No.1 of License No. 34-54-5 and asinspection No. 2 of License :
No. 34-54-4 was conducted on August 22 and 23,1961 No items of - pliance j
were noted at that time. Rainspection No. 2 of License No. 34-54-5 and Rein- -

spection No. 3 of License No. 34-54-4 were conducted on October 21 and 22,
1963. No items of noncompliance were noted at that time. Reinspection No.
3 of the License No. 34-54-5 and Reinspection No. 4 of t.he -4 license were |,

conducted on January 19 and 20,1965 and is the subject of this report. t'
:

PROGRAM

License No. 34-54-4 is a broad license for research and development which !.

authorizes receipt me possessfu7 to 500 millicuries of any byproduct material ;

between atomic numbers 3 and 83, plus additional amounts of Krypton 85, ;

Hydrogen 3 Argon 39, Promethium 147 and Strontium 90 Those interviewed !
stated that all the basic research and development work is carried out by |

Dr. D. H. Creen in his laboratory at the Lamp Division in Nela Park. If a
certain process appears to the feasible in the production area, this operation !
will be set up in pilot plant at Nels Park, also under the supervision of Dr.
Creen. If the Pilot Plant tests shows the operations to be feasible on the g

production line the authorization to do this on a production basis is then
requested by the licensee under their -5 license. At the time of this inspec- *

tion, Dr. Creen gave examples of some of the experiments which he has been
doing and is doing now in his laboratory. Dr. Creen explained that in the .

y ritiun gas has been mized with other gases before the combination of -tpast
material was added to glow lamps and switches. He stated that he has been
doing experimental work such that the tritium could be added to lamps by
means of a paladium leak. In this system, regular gas is put into the lamps
and the tritium leaks into the sealed lamps by means of a traversing through - -

the paladium. He stated that approximately 0.02 microcuries of tritium is
used per each device. Other research and development work in progress aov
involves Iodine 131 used in the testing of the "Quartsline" lamps. This
study involves distribution of Iodine (containing Iodine 131) in the lamps -

as a function of the various lamp perteenters. This has been one of the
- major research projects during the past 6 months. Dr. Creen stated that ap.

'

proximately 50 to 400 microcuries of Iodine 131 is used in aach lamp test. ;
.

-
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13 (continued)

The licensee stated that previous research and development work which had>*

. been conducted using byproduct materials under the -4 license are now
* relatively inactive. A physical inventory of Dr. Creen's labcratory and

dated October 1964 is attached to the field notes of this report.
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I5 As stated previously, in the research program Dr. Crean developed various

processes in which he checks in the Pilot Flant to soeure that thoes will
wor 1s within an operation. Af ter,this, these procedures involving radioactive *

*

materials may be used on a production schedule. Most of the radioactive gases -

are handled initially in a gas mixing plant which is part of the Cleveland
wire plant. Mr. Coates is responsibla for radioactive materials dich esas :
la and out of the saa mixing plant. Mr. 1. Vo11and is the individual who i
does the actual mixing of the radioactive gases. :

:
ORGANIZATICH *

,

6 The Imap Division of the General Electric Company has its Esadquarters in
Nela Park, Cleveland, Ohio. Mr. D. Scarff is the Vica-President of General
Electric and the General Manager of the lamp Division. Under the general
manager, there are a number of different organizations which are parallel

*
in the division. These include the Lighting Research Laboratory, forneerly cadal
the Lighting Research and Development Operations, the large lamp Department,
the Minature lamp Department, the Photolamp Department, the Iamp Metals and t

Component Parts Department , Lamp Glass Department, Outdoor Lighting Section,
and the lagal Department, he Lighting Research Laboratory is basically a '

service organization which provides service to the various operations within
the Lamp Division. Mr. Carl Olson was the former General Manager of the Li5 tingh
Research 14boratory and retired in March 1964 his position is to be filled
by Dr. Henry Marvin in February 1965. In the absence of a General knager, ;

,

Mr. Matelsky has been reporting to Mr. Scarff, and will report to Dr. Marvin,
y" Withi the Lighting Research Laboratory, Mr. Matelsky is the Bead of the~

Mygiene activity. Mr. Matelsky is also the Chairman of the Isotope
Commit t e. Dr. D. H. Creen,who was interviewed,is in the gadiophysical Division

,

of the lamp Engineering Research. Mr. George Shernit is within the Finance
;

and Administrative Operations which is part of the Lighting Research labor-
atory. Mr. R. Volland was interviewed and works in the gas mixing operation

,
!

which is located within the Cleveland wire plant and which is a part of the
Lamps Metals and Components Department. The licensee has a Radioisotope
Comenittee whose members are: Mr.1. Matelsky, Chairman; Dr. D. R. Green,
and Mr. George Shernit, his cessaittee has the overall authority and re-
sponsibility for the entire radioactive materials program. la fact, they have -

the responsibility for all sources of ioniaing radiation whether they be 11- .
consable or not. Mr. Matelsky, the committee Chairman, who is alae the amad
of the Initial Rygiene Activity has the overall responsibility for eseing that
radioactive materials need to be used for coordinating the application,fory
license to procure and use such materialg for seeing that personnel.non-g
itoring devices are available and that surveys are made to evaluate- the hasards '

inv ed in eoch operation. The technics 1 decisions necessary la this program
Dr. D. H. Creen. kr 5bernit . coordinates the activities from an admin- |

area
1strative viewpoint, and signs applications for the business representative. Mr. *

Matelsky is also listed on previous license applications as the Radiological Safety '

. Officer. Be has the responsibility for seeing that all radioactive asteriale are
! handled in a safe manner within the Lamp Division of General Electric.
!

,

!
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AIMINISTRATIVE CCDiTROL

*
The control of the entire isotope program has been given to the Radioisotope.

Comunit tee. Mr. George Shernit is the Business Re@esentative on this Com-
uittee and speaks for the administration on this ra=ittee. There is no
other review of the Committes, RSO or individual users by anyone in manage-
ment. As en-ittee Chairman, Mr. Matelsky shares administrative responsibilities
which Mr. Shernit.

RADIATION SATETY PROCEIFJRES

8. At the time of this inspection, Mr. Matelsky maintained copies of all the
byproduct material and source material licenses issued to the Imap Division
of General Electric Company,10 CFR 20,10 CTR 30 and 10 CFR 40.

9. here are no general instructions which have been written concerning the
safe handling of radioactive materials. For each specific instance lettars
are written from Mr. Matelsky to the responsible user in a specific area,
h e responsible user in each area is also designated in writing from the
lootope Cossaittee. Responsible users in each area are the only ones who
can acknowledge receipt of byproduct material, and they are responsible
for maintaining a correct inventory for the material in their area. Begin-
ning on February 1,1965, a new monthly inventory form is to be put into
use. his new monthly inventory form tritt replace the older isotope inven-
tory;that is, receiver and user forms. The new monthly inventory form in-

,

cludes all information on the previous two forms. Each responsible person
will fill in tials new monthly inventory form and submit it to Mr. Matelsky
for his and the Consmittee's review. A copy of this new radioisotope monthly
inventory form is absched to the field notas of thit inspection report.

1

FACILITIES
i

D. The research and development work involving isotopes is carried out within fthe radioisotope laboratory of Dr. D. H. Creen. This laboratory is located ;
on the third floor of Building 33G at Nela Park. Dr. Craen is the only person
whc works in this laboratoy. The laboratory remains locked at all times when
he is not working there, he outer door to the laboratory coming from the

,

hallway leads into an area where Dr. Green has his desk. There is also a *

work bench located here but no radioactive materials are used in this area. . .

The entire laboratory is divided into three separate sections. The one area '

'has been described above. To 'he right as one enters the door, there is a
low level counting room whieb contains the various types of CM, scintillation
and gas proportional counters which Dr. Creen uses. The far southeast corner
there is a hot laboratory which again has another locked door leading to it. On
the east wall of this laborate'y there is a storage cabinet in which the majority
of radioactive u.aterials are stored. There is a Kewaunee scient' : equipment ;

hood located in one corner and a California hooJ also in this room. Iow level }
materials are sometimes stored in these hood areas. Stainless steel sink.s
and work benches are located in this hot lab also. Dr. Creen stated that the .

vallsek this laboratory are constructed of high density concrete with concrete |
|

blocksswapedinplace. The entire laboratory is covered with a pealable |,,
paint covering such that contamination can be easily removed. There are large '

green and red lights in this laboratory near tse hoods. Dr. Green explained ]that the green bu1Ss are on if the power is onto the room and the red bulbs ;
i

are on if the fans are on exhausting air from the room. The room is designed i 1

such that the air in the room is changed approximately every 2 a;inutes. All !
*byproduct material was properly stored in containers such that no radiation j

level in excess of 8 mr/hr could be found in this room. i
,

All Krypton 85 and tritium gases are received in the gas mixing araa of the.
:

, Cleveland wire plant. A single room having dimensions of approximately 10
x 10 x 10 feet is used for the mixing of all gases. A small area off to the {side of this oca is used for the stcrage of radioactive gases. A heavy metal i

door slides up and down over the storage area. he gas mixing room has an
exhaust system which operates such that the air in this sizing roce is changed -

each minute. The radioactive materials are mixed with other gases to desired flevels for lamps usage and then they are shipped from the wire plant to other .

plants within the division with most of the material going to the Clevelano
Lamp Plagt. Occasionally some of these gases are sh pped to other licensee's. ;
In the past, these have always been in different divisions of General Electric.

:|

i

i
)
.

|
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EQUIPMENT

Health physics survey instruments possessed by the licensee include a helaar.

Chicago Madel 2612 instrument utilizing a thin end window Of tube and a
Jordon Rad Oun, both of which were used and stored in Dr. Creen's laboratory.
It was also noted that a Tracerlab " cutie pie" having ranges from 0 to 25,
250 and 2500 mr/hr was Iccated in a gas mixing plant and used by Mr. Vo11and
to conduct surveys in that staa. Dr. Creon stated that three instruments
were not calibrated at any preset time intervals. He stated that he regularly
checks the kclear-Chicago meter by use of the incorporated Carbon 14 check
source. He said that occasionally he will calibrate the instrumsats using
Cobalt 60 or Cesium 137 sources. At thess times he stated he will calibrata
a number of points on each scale. In addition to these surveye instr 9uments
Dr. Green possesses thin and window CK tubes, scintillation counters and a
2 pid gas flow proportional counter of his own design which is used for counting
and analysis. Dr. Creen explained that on the -rcial available 2 pie
gas flow counters the counting region is usually hemispherically shaped and
he stated that the counting efficiency was not exactly the same for all arsso
intgist g of a chamber. The two pie counter which he has made consists
of a wire probe inside the counting cha rather than a single loop

of wire probe in a comunercially available He stated that with.

the many different wire probes in the chamber the chamber is equally sensitive
in all areas.and he felt that this was much more efficient for counting wipes

which may have contamination over the entire surface,rather than located at
a point source would be.

PgRSONNgL MINITORING AND EXPOFURE Dt"ITEMINATI(Mt f

I

/.23 Currently the assigned film badges are used by 5 persons. Mr. Vo11and who !
does the mixing of gases also wears a pocket dosimeter. Film badges are - a

received by the licensee on a bi-weekly basis from Tracerlab, Inc. The film i
,

badge records are sent to Mr. Matelsky who reviews and files them. Temporary ?

badges may also be assigned to people who work for short periods of time la !

the hot lab such as someone who might assist Dr. Creen on a specific experiment.
Each individual who is assigned a film badge, receives a written report quar-
terly and annually, showing the amount of exposure received.

24 As mentioned abov Mr.Vo11andwearsapocketdosimeteraIongwithhisfilm I
badge. He record esults for this pocket dosimeter dailyfand at various
intervals his daily results are sent to Mr. Matelsky. Dr. Creen has other
pocket dosimeters available for use by anyone who would want to use one. *

Dr. Creen stated that he waars a pocket dosimeter occasionally, such as times
when he m ay be using one of the larger sealed sources of Cobalt 60 or Cesium -

137

RADIATION SURVEY AND/OR EVALUATIONS *

.

/. :
25 In the research laboratory periodic surveys are conducted by Dr. Green which *

include both the radiation levels in nr per hour and wipe tests of the area
,,

to determine if there is any contamination present. These results are recorded ; '

in Dr. Green's personal notebook.

6 The Isotope Committee is responsilbe for conducting physical radiation surveys
,

in each area where radioactive materials are used. In the gas mixing plant, * '

the evaluation for radiation hazards involving tritium gas has been based on .

the marinum credible accident. If all the tritium gas in a single storage
cylinder were to be released inside the gas mixing room, the concentration ~

would still be less than the maximum permissible concentration as specfind
by 10 CTR 20 here is also a complete change of air in this room each minute.

7 For an evaluation of the hazards involved within the licensee',e use of Krypten
gas, Mr. Matelsky and Dr. Creen have taken six gas samples, An the lamp plant
at the point where Krypton gas is to be ejected into one of the lamps. For

,

*

the purpose of this survey, the lamps were removed from the line and a Krypton
gas was allowed to be released directly into the atmosphere at the time the ;
samples were being taken. Rese were then analyeed by Dr. Creen in his labor- -

atory at which time he used boo # volumes of krypton gas as a calibration for-

.

this counting system. Records of these results are maintained by the licensee
,

i

i

!
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v d. (continued)-

showed that even that with such a condition existing, the air concentrations
were still less than those permitted by 10 CFR 20

POSTING AND 1AEEIDO -

B. A radiation area existed irl the hot lab and in Dr. Creen's laboratory near .

the area where the Cobalt 60 sealed source was stored. This area was posted
in colors of magenta on yellow bearing the standard radiation caution symbol
and the words " Caution.Radiction Area." In this laboratory on the storage
cabinet and on the door leading to the hot lab there were signs in the colors
of magenta and yellow bearing the radiation caution eymbol and the words
" Caution Radioactive Material."

9. Each container that was observed in the hot lab and in the gas mixing plant
which was used for the storage of radioactive materials was noted to be
labeled in the colors of magenta on yellow bearing the radiation caution

'

symbol and the words " Caution Radioactive Materials." Additional informatian
noted on each label gave the kind of isotope, the amount of the isotope and :
the date of measuremen of hat amount. The gas mixing room and aren of the
wire plant were also with signs in the colors of magenta on yellow
and bearing the radiation caution symbol and the words " Caution Radioactive :
Materials" and " Caution, Radiation Arts."

0 It was noted that Form AEC-3 was posted on the walls of various use areas.

LEAK TESTS

[1 All wipas of healed sources possessed under the -4 license are conducted
by Dr. D. H. Creen. He also performs the analysis of these wipes using a
helear-Chicago Edel 2612 survey instrument with a thin end window (1.4 ,

milligrams per square centimeter) Of tube. Wipe tests are based on the beta .

analysis of the sample. A copy of the procedures has been submitted previously. {
The results of all leak test analysis are sent to the Radioisotope ementtree :
for the review.r

,
'

WASTE DISPOSAL OR TRANSFER OF SPENT SOLEES

2 Within the Research I4boratory all radioactive materials of measurable quan-
'

tity which have been disposed of has been in the form of a gas. This is
disposed of by Meehe3 small amounts from tanks up the hood and out through [
the exhaust system. Dr. Creen stated that other trace quantities of material
have been washed down the sink in the process of washing beakers or other .

containers in which the material had been stored, i

VI3. Byproduct material used in the production department is released in the licensee's
products to the general public. Such release is authorized by the license.

.
'

REPORTS OF TITFT AND IDSS
.

v 34 Those interviewed stated that no byproduct material has been lost or stolen.
,

INCIDENTS OR UNUSUAL OCCURFDCES

5. 'Ihose interviewed stated that they had no knowled e of any incidents or
,E

occurrences which have happened with regard to the handling or use of licen-
sable materials.

CCol2 D 'l
36 Mr. Matelsky stated that the Purchasing Departmest in each area has records

showing all materials which have been received in a specific plant. With
regard to licensed material, the responsible user in each area smast keep a
running inventory of such materials on hand in the area of his responsibility
and beginning February 1,1965 must submit a current inventory of all materiala f
which are licensable to Mr. Matelsky and the Radioisotope e - ittee art aj

.
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(continued)

monthly basis. In the past whenever a responsible user would receive material
in his area he would give specific information regarding this receipt in
writing to Mr. Matelsky, and when material was shipped from his department

*be would again file a written report with Mr. Matelsky showing this. Mr. Matelsky
keeps a master inventory in his office of al? licensed materials which is lo- *

cated in each specific araa. This inventory is kept on the basis of reports
submitted by the responsible users. Periodically, the inventories of the spec-
ific areas and the master inventory maintained by Mr. Mat e are reviewed
and compared. All inventory records were e anned through the date of
the last inspection to the present time e appears that the licenses has
remained within the possession limits of ch specific licenstat all times. .

It should be noted that if the licensee has material under a research license, y

and a process is perfected where it can be used to production, transfer records
are againtained showing the trrasfer of this paterial frcus the research (6
33 -4)11censep to the production (M -5)11 cense (.

!37. The licensee's records show that occasional surveys including direct and I
ansar surveys and air samples have been made in the various use areas. The
direct reading and smear survey results show that these are at the level of a

instrument background and that air samples show less than 10 CFR 20 limits. .

The licensee's leak test records were reviewed for 19M. These records show
that all sealed sources were leak tested on A 1128,19M and again en 4i
October 28, 1964 All results showed removable contmaination of less than )
.002 microcuries. j '

*
38 At the time of this inspection it was observed that the licensee maintained

film badge supplier reports from 1963 through the date of this inspection. 1

These were all breifly scanned and it was noted that in each instamoe where / y !,

any exposure was noted an explanation showing cause for this esposure was ;. 1

written on the records. The licenses does maintain a modified Form ABC-5. * '

It contains all the information required by AEC-5 and in addition has a I
column such that the pocket dosimeter readings can be compared to those ;

,

shown on the film badges if a dosimeter was worn during that period. It {vas noted that for the year 19M all personnel who are involved in the by- ,

product material programs showed film badge results of 0 ,

INDEPENDENT MEASURD(ENTS }

v 9. At the time of this inspection the AEC representative, using an Eberline
.

Model E-500B survey instrument, made a physical radiation survey of Dr. !
Green's laboratory. The highest radiation level to be noted was 8 mr at the i

surface of lead storage containers in the corner of the laboratory. The
general background in the balance of this laboratory showed maximans results :
of less than 0.2 mr/hr. ~

:. |

%d 2, gg gu .tr $ . [ |LICENSE CONDITIONS

j 7- [ ,-

40. The various license conditions of both Licenses No. 34-54-4 and -5 were dis- t |
eussed with Mr. Matelsky and Dr. Green at the conclusion of this inspection [

*Rhe results of this inspection were discussed with Dr. D. H. Green, Radio- [
physicist and Mr.1. Matelsky, Chairman of the 1sotope c-M ttee. They vers .

informed that the program appeared to be in ein good condition and that no t
itensof nonccepliance Wnoted with regard a, any of the two licenses covered [
in these notes. Namely 34-54-4 and -5. A clear yorm AEC-591 was issued for

these two licenses.
*

>
;
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LICENSEE TELEPHONE NOTIFICATION OF INSPECTION
i (GENERAL)

:

d /[d[Licensee: d ru/, M" b. Date: 2e>t.
Licenses No: .(4.. a #<_am Individuel contact 4d:

Wh /. ./ _ (L,/e ./ . hh. f. 2;VW)E. |b///hh ,jaa4 t(Name & Title
J 9' SW- 4 .

-T. L . isAsh,.e G>A / tY.

Type Inspection: M. m s/ - Contacted My: f4!"f(/.,J/W
# c/

The following information was given to the licensee:
'

A, Informed of ins etion of above listed licenses be per d -

* on '1EL da a ! 9' ,.C[~ (af ffx- of;;p & gf// , / 20

B. AEC representative may be accompanied by a representative of the
'

state or local Health Agency.

C. Inspection of the program will include:
.

1. Observation of operations

2. Inspection of facilities and equipment

3. Review of following records:
4

a. Receipts, transfers, and/or disposals

b. Surveys to show an evaluation of use and storage of
. licensed material

c. Personnel monitoring (film badges, pocket dosf. meters, etc.)
i*

d. Leak.. tests (if' applicable) : ,
--

i.

e. Reports of incidents, loss or theft, or overexposures

Additional Records for 10CFR70 Licenses
|

|
f. Inventory i

!

g. Form AEC-578, Material Status Report
- .

- h. Form AEC-388, Material Transfer Report
,

i

D. Remarks: .

I
i

Form CO:III-2

. k *| . N. ..- . - . 4.

- - -- - --- - - - - - - - - - - _ _ .
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!
" Mr. I. Metelsky, Chairman i

i Isotope Committeo |
' '

General Electria Campany
i Lamp Divistaa

Hels Park . !
! Cleveland, Ohio 44112

i Dear Mr. Metalsky
7

As a result. of the taspection os August 10 and 11,1966, a Fors |
,

ABC-591, IESPECTION FINDIEGS AND E ACEMOWI2D(EEENT, is
issued for Licenses No. 34-54-4. -5, sad 95-191. You will note |
that this form indicates that no item of noncompliance was noted.
It is not necessary that you complete Item 6 of this form nor'

that you acknowledge receipt of this form.

I wish to express my appreciation for the cooperation extended
to me during the inspection.

Sincerely yours,

'
,

Loren J. Buster
Radiation Specialist :

nagien III !

Enclosure:
ABC-591

@vA 2 //A 7 Mf
,. we% -_ labrmSn la INI roccrd nd Mded

la accorttcc rdth tha freedom of informatica
CEEIEFID MLIL - RETURE Act, exemo!!0% Y ,

__ !

FO:A- k2- 2
. g

RECEIFT REQUESTED

co:7I . co:III //omer >

(/]; Q/df[e/bte bAl .-> ,

8__ -29-66 8-29-66our>
.- ~ ~ ~ . . - - _ __ _ ,_
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Forrn AEb. set 8 UNITED STATES ATOMIC ENERGY COMMISSION |

,,, ,[// [/ ) *;;;sF[I'#3/*83 * '

0 V:s ON OF COMPLIANCE,

/ *=== l os
'INSPECTION FINDINGS AND LICENSEE A 'OW MENT

~ ft.' /d- $/ 5 5, /~

t. LICENGsE a. REGIONAL OFF8CE

***= 1 ""t* 8"*"r amaten ur, arv. or ameumerW Mk OAKamocE FaersasIsm&L alas."'I* M e&E ana0E, II&INES 60525Cleveland, ade 44111

3. uC N.E nun.am , 4. 04TE Or N.e CnON ,

34-54-4, -5 and as-191 Amonet le and 11, 1966
s. NorECr:ON rsNo:Nos

E A. No item of -9nce was found.

B. Rooms or areas were not properly posted to indicate the presence of a mADtATaoM Aa11.
10 CFR 20.203(b) or 34.42

O C. Rooms or areas were not property posted to indicate the presence of a unca miotation Aasa.
10 CFR 20.203(c) (1) or 34.42

O n. Roums or areas were not properly posted to indicate the prescisce of au 4:anusws mAnnoact r:Tv AnaA.
10 CFR 20203(d)

O E. Rooms or areas were not properly posted to indicate the presence of narnoactivE warsa: AL.

10 CFR 20.203(e)
;

O F. Comainers were not properly labeled to indicate the presence of aavioacin1 MATEntA3.
10 CFR 20.203(f) (1) or (f) (2)

G. Storage containers were not properly labeled to show the quantity, date of . cs.w.t. or kind of radioactive
material in the containers.10 CFR 20203(f) (4)

O H. A current copy of 10 CFR 20. a copy of the liceme, or a copy of the operating procedures was snot properly posted or
made available.10 CFR 20206(b)

1

O 1. Form AEC-3 was not properly posted 10 CFR 20.206(e)

O J. Records of the radiation exposure of individuals were not properly maintained 10 CFR 20.401(a) or 34.3J(b)

K. Records of surveys or dispouls were not properly maintained.10 CFR 20 401(b) or 34.43(d)

01. Records of receipt, transfer, disposal, export or inventory of licensed material were not properly maintained.
10 CFR 30.51,40.61 or 70.51

O af. Records of leak tests ere not maintained as prescribed in your liceme, or 10 CrR 342s(c)

O N. Records of inventories were not maintained.10 CFR 3426

O. Utilisation logs were not maintained.10 CFR 3427

v - -*% D JYAA |

f vic c.pa.aiusew.cs
-

|

S. LICENSEE s ACKNOWLEDGMENT

b AEC Compliance Inspector has explained and I understand the items of noncompliance listed above % kems
of riencompliance will be corrected within the next 30 days.

,

(bases (Licenare Jtepresensener - yule or feassaen)

e COPIES: O LICENSEE; NCE REG 10N O olV. OF ST. & LIC. REL.: C olV. OF COMPLIANCE6

fQ ~ \

g y f, , j m , - i , 7x . . : :.: .
- - - j ,j.
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REPORT COMPILED SHEET i

cle)
Identifying Information Type Report 591 592

,

i
i

Licensee General Electric Company.

Address Lamp Division
.

Nela Park
,

Cleveland, Ohio f

i

License No(s) 34-54-4, -5, and SMB-191
.

!4. Date of Inspection August 10,and 11,1966

!5. Loren J. Hueter -

Inspector>

Status of Compliance Compliance ..

Items of Noncompliance

/.7 Section of Regulation Details Paragraph:
or

License Condition

A. A. .
-

;

B. B.
;

C* C.
:

D. D. ;

[
E. E. !,

'

F. y,
,

___

C. C..

Classified Information

/8. report contains classified or business confidential information.
,Y No

'

.I_,....*" W hY ~f*bh*p
q , , .. .. y y Inspec@ . Date

'

-

'' ~~~ .);
f f._j) g 4

Reviewer" Date

.
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HEA13H FHYSICS ANALYSIS
.

The Lamp Division of General glectric whose headquarters is at pela Park,.

Cleveland, Ohio, appears to have a very fine program concerning the pro- *

curement, handling and supervision over the entire program involving the .

,

use of radioactive materials.
1

Inspected during this inspection was License No. 34-54-4 which is a broad ;

license covering research and development work, the -5 license under which ,

'authorization the licensee manufactures and distributes glow lamps contain.
ing Hydrogen 3 or Kryptoa 85 and License No. SMB-191,which authorises the +

licensee to possess up to 5100 pounds of thorium and urasim for use is
research, and for making components of lamps and other items containing
thorium as an alloy as authorized in the license for distribution as
unimportant quantities of licensed material, as generally licensed items
and to licensed authorized recipients where appropriate.

The entire radioact*ve materisi program is controlled by the Isotope
fCommittee. Mr. I. Matelsky is used of the Industrial Rygiene Activity of +

the 1.ighting Research Laboratory and is also Chaiaman of the Isotope Con- | t

The other men' ers of the committee are Dr. D. R. Creen, Radiophysicist, smittee. o

and Mr. C. Shernit, of the Finance Administration Operation. All technical ,-,

evaluations are made by Dr. Creen. Mr. Matelsky coordinates the activities ;"

and is also considered to be the Radiological safety Officer and has the g
overall respaceibility for the safe handling of radioactive materials. ;

Mr. Shernit is the Administrations voice on that committee. j

the inspector was impressed with the apparent carefulness spent by members
of the isotope committee in evolusting the hasards sesociated trith any use g

'of radioactive materials prior to authorizing such use. ,

6

No items of noncompliance were observed or otherwise noted during the g

course of the inspection with respect to any of the three ILcensed -

programs inspected. However, the licensee did have one unusual happening M,on July 1,1966, involving the loss of one 17.5 curies of Nydrogen 3 gas L-w:
#ew inert form,as a result of a leak in a connection M the low pressure

*side of a line supplying tritium to the manuf acturing unit' producing ,

glow lamps. Pertinent information pertaining to the course of events at -

the time of the happening and evaluations of the incident r.2de by licensee
*personnel and their recommended procedures to prevent recurrence is

covered in the body of the report under the sections entitled, Incidents
or Unusual Occurrenees and Management Discussion as well as Exhibits A
and B attached to the report. According to the evaluation made by licensee a

personnel, personnel in the vicinity at the time of the loss were not
exposed to concentrations greater than that permitted by 10 CFR Part 20 ,

and reporting of the loss to IML was not required based on their evalus-
tion of the exposure of individuals to concentrations of radioactive
saterials and the concentrations of radioactive materials released to
an unrestricted area. Based on the information supplied by the licensee, *

the inspector is of the opinion that the evaluation made by licensee
personnel is apparently a valid and acceptable evaluation. Independent
calculations by the inspector using information obtained from the licenree !

would indicate that the individual closest to the point of release would
have been exposed to a concentration approximately only maarimarsasx 1/14 ;

of that -
'

- in a restricted area which would require
,g

being reported pursuant to 10 CFR 20.4031) and that the concentration of ;

Hydrogen 3 in gaseous gyre gag gnrestricted area (considering the
unrestricted area being,tue exhaust op the room) was only 1/25.000oftgt
concentration which is required to be reported pursuant to 10 Crt 20.40n3).

According to statements made by those interviewed, the use of hydrogen in the -

form of a gas was originally chosen as the material to be used in glow lamps
3etc. because of its relative inertness and that the facilities were designed

with rapid air changes (approximately one air change per minute) discussed in
to keep the

hasard to a minimum in the event of such a happening. Also as
the management discussion, the licensee is taking steps in order to prevent
a recurrence of this happening in the future.

I
"
.

I

1

;
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I e inspector is of the of the opinion that these h licensed
programs as currently conducted present no significant health or '

radiation hazard to individuals involved. .- -
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^ ~ G uer:1 Electris Company
Cleveland, Chio
August 10 and 11, 1966

.

EIPAFDED WOTES
.

CENERAL IKTORMATTutt

!9. Yttis announced reinspection was conducted on August 10 and 11,1%6. Mr.
1. Matelekt, Industrial Hygienist, was notified on telephone os August 5,
1966, of this scheduled inspectica. ,

10. The secretary to Mr. . Tames C. Wynd, Engineer in charge of Amdiological Esalth .

Unit for the State of Chio, was contacted by telephone on Assmet 2, IM6, in e
*,

the absence of Str. Wynd. The secretary stated that a state representative
would probably not acccupany the taspector due to abortage of persomaal dus ,

to vacations, etc. The inspector was unaccompanied .

[11. During this inspection the fc'owing were interviewed and prorided the informa- .

tions set forth in this report- .

''

Mr. I. Matelskf, Chsirman of the Isotope Committee an d Seed
j of the Industrial Bygiene activity.
F Dr. D. H. Green, Radiophysicist.

6Mr. C. Shernit, Finance and Administratina Operation.
Ted Tocus, tamp Metals and Components Department portatatsg -

to the source insterial information.

All information in this report is in substance unless otherurise indicated. d
n

'
IWSPECTION HISTORY

! . The last previous reinspectioca of 1.icanse No. 34-54-4 fuhich was Rainspection!2
No. 4)and License No. 34-54-5, ichvesRainspectica'ho.3)werecondacted

*

on January 19 and 20, 1965, revested no items of noncompliance. The
last previous reinspection of License No. SMB-191 was reir.spectico No. 3 which
was conducted on October 21 and 22,1963, and also revealed no items of non-
compliance. The subject of this report is Reinspection No. 5 of 1.icense No.
34-%-4, Reinspec tion No. 4 of License No. 34-M-5, and Eeinspection No. 4 of .

License No. SMB-191 vith no items of noncompliance being revealed or noted
with respect to any of th.c three licensed programs.

PPE RAM

13. License No. 34-54-4 is a broad license for research and development which
authorizes receipt and possession of up to 500 millicuries of any byproduct
materist between the Atomic Nos. 3 - 83 plus additional amounts of Krypton 85,
Hydrogen 3. Argon 39, Promethitas 147, Strontium 90, and Cesium 137. All basic
research and development work is still carried out by Dr. D. B. Green in his
laboratory at the Lamp Division in Hela Park. If through research and development
a certain process appears to be feasible in the production area, this operation
will be set up in a pilot plant in Nela Park, which is also under the super.
vision of Dr. Green. If the pilot plant test shows the operation to be
feasible on the production line, the auttorization to do this on a production

beste is then requested by the licensee under their -5 license., , - -
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!15. The only research work which is currently betsg conducted mader the broad |

license 1 evolves the see of sodium 22 which is beiss mood la multiverer
lamps for research studies. Under the -4 license, Dr. Green has stored la
his laboratory vari s oatainers contaisiss low levels of byproduct
material tactuding sealed sources which will be described under the
sectica entitled leak tests. The individual containers were observed to

Ibe appropriately labeled.

5. Bydrogen 3 ard Krypton 85 gases are still used contianeusly by the licensee
!for the manufacture of glow 1 amps under autherisation of the -5 license.

spark gaps which are sloo authorised for manufacture mader this license has 2 - . |
act been manufactured for approximately 7% years and glow switches are still ,

not being manufactured as was the case at the ties of the last previous I

inspecties. During the manufacture of the glow 1 amps, appr-imately 1% curies
of Kryptea 85 gas are used per month under the -5 license and from appremi- -

i

mately 3 to 30 curies per month of Rydrogea 3 are seed to the moeufacture j
ofslow lamps with the large quantities of tritim betag moed just ta the ,

past two months starting with the licensee's manufacture of a new type of j
glow owitch contaisias larger quantities of tritium.. She licensee's records i

show that each glow lang addch makes use of Kryptoe 85,' ~eestatas between
0.006 to 0.01 microcuries of Krypton 85 depeeding upes the type of lamp being

.mfactured. Clow ismes utt11miss Bydrogea 3 contate from 0.02 to sameubst - -
.

less thea 10 microcuries for a special rapid fire type glaw lamp application i

'which the licensee has recently app 11 received authorisaties for manufacture .

of such devices. The recent starting of the neoufacture of these special .

rapid fire glow lamps has accounted for the licensee's significant tocrease
in the use of tritium per month with records showing the licensee using 4.08'

curies of tritium in May of 1966, 19.3 curies in June, and 30.6 curies in !
July 1966. However, it was stated by licensee personnel that the vast ;

majority of the tritie glow lamps still produced are those containtag only i

approximately 0.02 microcuries of tritiumi.

16. Amendment No. 7 dated March 23,1966, to the -5 license raised the possession
limit for critium from 50 curies to 400 curies. In addition to the use as
described above, the licensee also prepares gases tagged with Hydrogen 3 and

,

Krypton 85 for distribution to other authorized recipients on a rather small
scale basis. In all cases, shipments of tasted gases have been to other i,

,

Ceneral Electric Divisions. In each case, records show that the Lasp Division ~
l

would obtain the license number and specifications or a copy of the recipient's '
.

AEC byproduct material license. All pertinent information is received by Mr.

< , Metelsk{andkeptonfile. - __ ,
- - _ . . - . -
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/. Under License No. sEs.191, N licensee uses Wrisma for manufacture of*

19'

i
one and two per coat thoriated tungsten wire billets,. Lated tungstem
welding rod, welding electrodes, and electrodes for =awforances and h -

, emission mixes containing thoriet. By way of amendment to the Itcense dated1

July 1,1966, the licensee is also authorised to use thoeiated.estal base
| alloys to produce mill products from billets for purposes of sacreased humalj and machine ability characteristics for distribution to authorised recipientsj
!

pursuant to 40.51 of 10 CFR Fort 40. However, the. licensee as of the Kaspec.
tion date had not actively engaged la this program %1ch it was learned that

-

] one of the products would be sickel with a small percentage of thorium con-
tained therein. '

[20| A letter e m*

j N , to various persona in areas of thorium meage from 1.
s

Natelsky, mairman of the Radioisotope Committee, giv4 the suggested break-
] down of the amounts of thorium which each departmoet sham 14 try to limit

themselves to. This letter was seat out following the isemance of aa
amendment to the license dated October 12, 1965, which among other things,

<

increased the licensee's maxima possession limit fras 1600 pounds of .

thorium and wreatus to 5100 pounds. The letter ,- ^ (
~ ""

the breakdown based upon the 5100 pound limitation. Each ares of see
,

,

;an inventory which Wy must maintain and copies of this inventory are also
held by the tootope Committee to assure that the maxiasm possession limit is j

'

never asceeded. .

1. Records revealed that for the year of 1965, the licensee'apurchased 1600 !

pounds of thorium in the form of a nitrate and 240 pounds of thorium in the |.

form of an oxide from the Lindsay Light and Chemical Company of Chicago.
'

he nitrate form was used in wet doping of tungsten metal powder on a 1 per |
4

cent or g er p,e y t. bas (s with the oxide being used for dry doping |
** '

process. De 1[censee ' with a batch approximately six times per year
with each batch containing approximately 50 to.100 pounds of thorium. In i

vet doping & thorium is suspended in water EK a large plastic bottle by I

air agitation and the slurry made with tungsten powder. The slurry opera-
tion is performed in a large steam heated kettle serviced by a canopy exhaust
hood. A gite blending the slurry is dried, fired in small silica trays,
reduced se pressed into ingots preparatory to drawing into wire. Some

sisbs and ingots by means of a hydropress.
materist is formed into billets,N c,ontaining one to two per cent thorium,Some of the s.sterial ends up as
some as welding rWe containing r o per cent thorite, and some is pressed
and centered and extruded into or billets for further work and sold to
authorized recipients over the country. The licensee ascertains that each
individual who receives other than exempt materials or generally licen e le
quantitiesfas a specific AEC license to authorite thgir possession,o ' e

'*..-4' ~ '

material.cr : - - 2- G. O ", C^
,

_ a x ., . - 3
_

.___ g , 3
-

-,a. _ __.u
y

/22. The licensee's primary customers are Taylor Forge and pipe Company of Chicago.
Thiokol of Utah, Carlton yorge of Califerata, lackheed, Electro Optical and
Douglas Aircraft. As of August 1966, the licensee also had 190 pounds of
thoria la the form of refractory brick used as sa insulator Mfurnaces
used for experimental purposes and engineering at the licensee's facility
at the wire plant. Also as of August 1966, the liceasse had on hand scrap
material containing mostly 11 thorium with the total thortum content in this
scrap tota 11ying approximately 154 pounds as of that date. The licenses has

1
*

.

.
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/22. continued.
.

disposed of no scrap material containing thorium alloy to date. Licensee
personnel indicated that they may wish to dispose of this material sometime
in the future to recover t valuable tungsten contained therein, and stated
that licensing personnel ou d be contacted at that time to work out an
acceptable procedure pertaining to their having some scrap recovery outfit
recover the tungsten and properly recover and handle the thoritan contained
therein.

3. The 11cansee has only a few pounds of uranium, this material having been used
only on rare occasions for erimental work. No uranium has been trans-
ferred to other licensees o nitroGfhganufac tureJ.

ORCANIZATION

/24. The Lamp Division of the General Electric Company still has its headquarters in
mela Park, Cleveland, Ohio. Mr. D. Scarf f is **.e Vice President of General
Electric and the General Manager of the Lamp Division. Under the General

,

Manager, there are a neber of different organisations which are parallel in *

the division. These include the Lighting Research Laboratory, the large
Lamp Department, the Miniaturs Lamp Department, the Photo Imap Department,
the Lamp Metals and Components Part Department, lamp Class Department, Outdoor
Lighting Section, and the Legal Department.

25. The Lighting Research Laboratory is basically a service organisation which
provides service to the various operations within the IAmp Division. Dr. Benry
Marvin has since February of 1965, been Ceneral Manager of the Lighting
Research Laboratory. Within the Lighting Research Laboratory, Mr.Matalsky
is the Head of the Industrisi Hygiene activity and is also Chairar.n of the .

Isotope Committee. Dr. D. H. Creen, who was interviewed, is in the Radio-
physical Division of the Lamp Engineering Research. Mr. George Shernit is '

within the Finance and Administrative operations which is part of the Lighting .

Research Laboratory.
.

26. Mr. Ted Yocum was interviewed and furnished the information at the Wire Plant
'

pertaining to the source material license pertaining to the possession and
use of thorium and small quantities of uranium. All gas mixing operations are
supervised and under the technical responsibility of Mr. Robert Volland as
at the time of the last inspection. However, most of the actual mixing is
conducted by Mr. C. R. Butler or in his absence by Mr. Jack Cole. Mr. Joseph i
Tranco, Supervisor of Clow Lamp Area of the Lamp Plant at the time of the last
previous inspection has since been replaced by Mr. Roger Voss who currently

responsibility for supervision of Clow Lamp Area of the Lamp Plant.assumes

The licensee has a Radioisotope Committee whose members are still Mr. I..

Matelsky, Chairman, who is also Head of Industrial Hygiene Activity for the
Lamp Plant, Dr. D. H. Creen, who is a Radiophysicist and supervises all
research work conducted under the -4 license and Mr. George Shernit of
Finance and Administration operations. This consnittee has the overall authority
in responsibility for the entire radioactive materials program and for that
matter all sources of ionizing radiation whether they be licenseable or not.
Mr. Matelsky, the Committee Chairman and Head of the Industrial Hygiene Activity,
has the overall responsibility for determining the actual need for radioactive
materials to be used, for coordinating the application for the license to
procure and use such material, for seeing that personnel monitoring devices
are available and used where appropriate and that surveys are made to evaluate

, the hazards involved in each operation. The technical decisionhecessaryin
-

this program are made by Dr. D. B. Creen. Mr. Shernit coordiantes the
activities from an administrative viewpoint and signs applications for the
business representative. Mr. Matelsky is also listed on previous licenes
applications as the Radiological Safety Officer and has the responsibility for
seeing that all radioactive materials are handled in a safe manner within the
Lamp Division of General Electric Company.

AD41NISRATIVE CONnOL

28. The control of the entire isotope program has been given to the Radioisotope '

Cournit t ee . Mr. George Shernit is the business representative on this committes

i
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28. continued,

and speaks for the administration kn this committee. h ere is no other review
of the comunittee, the Radiation Safety Officer or indi idual users by anyone
in management. As comunittee chairman, Mr. Matelsky administrative

responsibilities with Mr. Shernit.

RADIATI0tt SAFETY PkOCEDURE_S

9. At the time of this inspection Mr. Matelsky maintained copies of all the
byproduct material and source material licenses issued to the Kama Division
of General Electric Company and copies of 10 CFR 20,10 CFE 30 through 36 and
10 CFR 40.

No general instructions have been written concerning the safe handling of.

radioactive materials. For each specific instance, letters were written from
Mr. Matelsky to the responsible usar in a specific area. he responsible
user in each area is also designated in writing @ the Isotope Commaittee. .
Responsible users in each area are the only ones who can acknowledge receipt
of byproduct material and they are responsible for maintaining a correct
inventory for the materia 11n their area. Beginning on February 1, 1965, a
new monthly inventory form was put into use which includes all information
formerly maintained on the older receiver and user forms. Each responsiblej
person fills out the monthly inventory form and submits it to Mr. Matelsky
for his and the Commaittee's review, to assure that the maximsm possession
limit is never exceeded.

FACTI.ITIES

/31. All research and development work under the -4 license tavolving isotopes is
carried out within Dr. Creen's radioisotope laboratory which is located so
the third floor of Building 336 et Nela Park. D'.. Creen is the only person
who works in the laboratory which remains locked at all times when he is not ,

present. he facilities and equipment contained in this laboratory are unchanged
from that reported in paragraph 20 of the last previous inspection report dated
January 19 and 20, 1965. -

/32. All Krypton 85 and tritium gases are received in containers under negative
pressuregand with one exceptionjare all received at the gas mixing area of
the Cleveland Wire Plant where the byproduct material is mixed to the desired
concentration with a filler gas usually neon and placed in containers under
pressure after which they are slipped from the wire plant to other pla a

within the division with most of the material going to the Cleveland lant.

Occasionally some of these gases are shipped to other licensee's, however, tlese
have always been M different divisions of General Electric Company. (The one

/ exception is the use of tritium used in the palladium leak method for fillingglow lamps with this material beirs shipped directly from the supplier to the
Cleveland Lamp Plant as the material is mixed on a continuing production line

) basis by means of the palladium leak technique,just prior to filling the
lamps] The gas mixing room where most materials are rece!ved is a single
room Eaving dimensions of approximately 10 by 10 by 10 feet with a small

,

area off to the side of this room being used for storage of radioactive i

gases. A heavy metal door slides up and down over the storage area. The gas j

mixing room has an exhaust system which operates such that the air in this j

mixing yoom is changed each minute. his facilityMaged from that I

report *Et the time of the last inspection. he only significant change in the
operation is the fact that app,roximately 1 curie was the maximina quantity of
tritium formerly worked with.$il mixing operation with such materials being
placed in aufcompressed gas %inder, whereas with the new authorisation to
manufacture glou lamps with significantly higher concentrations of tritinas,
the licensee works with a maximum of 24 curies of tritium at t me th all

the 24 curies being contained w&aksur aso% compressed,ga cy in
A reevaluation of asfety in the gas mixing room was made on ,the basis of the
maximum credible accident in which event it is asstamed that all the tritim
gas in a single storr3e container were released inside of the gas mixing room
in the wire plant. This still reveals that the concentrations would still be .

.
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lessthanthhximumpermissibleconcentrationasspecifiedin10Crt20with
the room havidg a complete air change every minute. The gas mixing area was '
not observed at the time of this inspection.

[. Se areas of thorium used aamb were not observed at the time of this inspec-tion, however, those intedviewed explained that the greatest problem area
with the thoriim is at the wire plant where the thorium is received as thorium
nitrate or as thorium oxide. Approximately six times a year 50 to 100 pounds
of powder are mixed in a blending operation 6 the powder form after which -
a slurry is made in the wet process and later comes out as pressed chunks
of billets with the eventual product being as wire, welding rods, etc. er
b111sto for distribution to other autliorized recipients 40 possesa licenses
for their further chemical and/or physical processig of the billets to
obtain their desired end product. Air samples are M
the working with this materialip the powder form (gally taken deseuscovered under
the section entitled " Surveys."/s

BQUIPMENT ,

,
- .o

/34. Maintained in Dr. Creen's laboratory for his possessise and use is a Nuclear . i
*

Chicago Model 2612 survey instrument utilizing a thin and window GM tube and j

e Jordan Radgun. It was also stated that a Tracerleb " cutie-pie" havias resses
f rom 0 - 25, 250, and 2500 mr/hr is still located in the gas mixing plant to ' ;

,

conduct surveys in that area when handling Krypton 85. These instruments are j '

not calibrated at any preset time interval accordig to Dr. Green, but the
Nuclear Chicago meter is regularly checked by his by use of the incorporated .

Carbon 14 check source supplied with the meter. h instruments are
occasionally calibrated by him by using Cobalt 60 or Casium 137 sources
possessed by the licensee and calibrating at a number of pointa om each scale.
In addition to these survey instruments, Dr. Green possesges thin end window
CM tubes, scintillation counters, ad a IIKK 2 p1 gas flow proportional I
counter of his own d sJ n which is used for counting and for analysis. his

,

counter has a wired as one of the electrodes in place of the single wire j
probe used by most instruments which Dr. Green states improves the counting
efficiency over the entire inside chamber as compared with a single wire .

probe. Dr. Creen is of the opinion that this system is much more efficient
for counting wipes that may have contamination over the entire surface rather .

than located as a point source.

/ ,

35. Since the time of the last inspection the licensee has purchased a vibrating :
Reed electrometer with a sample of gas being placed in an ion chamber and the

*ionization current caused by the isotope being measured to correspond to the j.

activity of the isotope in q qstion. For tritium gas,' this method is accurate
down to approximately 4 x 10 microcuries per cc according to Dr. B. H.
Creen. h licensee has a device whereby they can crush a glow lamp in the
ion chamber and thus determine whether or not they are getting the desired
amount of tritium in the glow s and also is used as a means of checking
on the palladium leak device or adding tritium to glow lamps to ascertain
that the entire system is functioning as desired. It is also used to survey .

for Krypton 85. .

*

PERSONNEL MONI1TRING AND EXPOSURE DETERMINATION

6. In conjunction with the licensed program the licensee is furnished one control
badge plus seven additional badges by Tracerish on a bi-weekly basis with four *

film badges being routinely assigned to personnel and three being used for .

visitors. Film badge records were inspected from January of 1965, through
July 18, 1966, and revealed that the only dose indicated above minimal was for
a badge for one individual for one bi-weekly period which indicated 43 mr .

exposure to beta and/or nonpenetrating radiation and 10 nr games and/or a-ray :
:

e,

*

*

.

.
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/6. continued.
radiation. Dosimeters were also supplied to personnel entering Dr. Green's ;.

research laboratory. he licensee considers the film badge readings as betag i
2the valid exposures. he licensee usinApina the equivalent of Form ABC-5
'

and yorm ABC-4 for each individsIjbadg'el. S e four individuals being routtaaly

|badged are Dr. D. E. Creen, Radiophysicist in charge of all research under r
'

the -4 license, Mr. I. Matelsky, Chairman of the Isotope Committee d o has
primary responsibility for safety in operation of all programs involving the

*
;

use of byproduct material, Mr. C. R. Butler, and Jack Cole, who are involved !

in the operation of mixing gases at the gas mixing facility at the wire plant. !

A copy of the quarterly exposure is sent to each individual person as well as ,

a yearly report. A copy is also sent to the Medical Center for the ladividual j

personnel medical file. Dosimeters are also worn by individuals at the gas .

imixing plant and records maintatand by those individuals of their esposures as~
indicated by the dosimeters. However, the licensee's use of Krypton 85 has

|somewhat decreased since the time of the last inspection and the use of ;

tritim has significantly tacreased and the dosimeters as well as the fils .

badges are able to detect only the radiation eminating from Krypton 85.

N7. No bioassay emples are collected or analysed based on the relative inertness
of the mydrogen 3 gas and the Krypton 85 and the design of facilities to .

j include rapid dilution and eahausties of air. In the production facility, ;

the high pressure tanks containing the bulk of the gas are stored La enclosures f
having their own exhaust system and the lines leading away from this enclosure ;

system to the machines where the gas is added to the glow lamps, is under [ .

pressure only slightly above atmospheric pressure. |,

I
1AAK TESTS

he licensee possesses eight sealed sources under authorisation of the -4 :. 'license, with all wipe tests of the sealed sources being eteducted by Dr. Creen.
he analysis of these wipes are conducted by using a Nuclear Chicago Model 2612 . ;

survey instrument with a thin end window (1.4 milligrams per square centimeter)
,

01 tube. Wipe tests are based on the beta analysis of the sample, a copy of ;

the procedures gha ing been previously submitted. h e instrument is calibrated
with a radium ens source. he eight sealed sources are deeignated as follows:

5 curie Cesium 137 Chaart M-8. No. 2 - naminal 10 millicurie Cobalt 60,
.

No.1[dE-318.Shie No. 3 - nominal 2 millicurie Cesium 137. No. 4 - naminal 1 !
'

millicurie Cobalt 60 1-31 No. 3-174. No. 5 - nominal 20 mil 11 curie Strontium 90 i

beta applicator. No. 6 hallium 204 (USRC). No. 7 - Promethium 147 (USRC). !-

' '

No. 8 - Strontium 90 Isolite source (USRC). Records revealed that these
sources have all been tested on the following dates: October 28, 1964, April 28, .

1965, October 28, 1965, April 28, 1966. All tests have revealed less than 0.002 |
microcuries of removable contamination, h ese sources have all remained in i

storage since the time of the last previous inspection except for purposes of
instrument calibration. y

p0STIE AND 1ABFLIE '

!39. A radiation area existed in the hot lab in Dr. Green's laboratory near the area I |

where the sealed sources were stored. his area was posted with an appro- j

priate sign indicating the radiation area. Posted on the storage cabis.:t and |

on the door leading to the hot laboratory were appropriate signs indicating
the presence of radioactive material.

O. Each container that was observed in the hot laboratory was acted to be labeled
with appropriate signs to indicate the presence of radioactive material and >
in addition, information pertaintag to the isotope, the activity, and date
of assay was also observed to be labeled on the containers. Although other areas
were not specifically visited, it was stated by those individuals interviewed .

that the areas were appropriately posted with signa to indicate the presence ,

of radioactive material and a radi,ation area where appropriate and that containers ,

are appropriately labeled. .

:.
e
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FOSTING AND 1ABELING

1. A Form AgC-3 was posted on the wall in the hot laboratory of Dr. Green's
experimental laboratory. It was stated that Form AgC-3 was also posted la ;
other areas where byproduct asterials are stored and used.

RADIATION SURVEYS AND/03 EVALD&T1JNg

2. In the Research Laboratory, periodic surveys are conducted by Dr. Crees which
include both radiation levels in ar/hr and wipe tests of the ares to determias |
if there is any contamination present. Mese results were recorded La Dr.
Green's personal notebook. A review of his records revealed no detectable i
contaminatico from the smear surveys and the only signif t sat games levels ;

were near the storage location of the sealed Cesium 13L lt 60 aources
with a masisaam reading of about 5 mr/hr at 12 is.ches from the storage

,

location. ;

/ In the other areas of use, samma level surveys in conjunction with the,"-
'

e.
43. on '

85 and storage of powdered thorium and beta smear surveys and air samples
,

for alpha activity where appropriate are conducted by Mr. Metelsky or Mr.
Arnold Ratkje, Assistaat to Mr. Metelsky. Se smear surveys and the air sample
filters are analysed by Dr. Creen with his equipment. Direct radiation serveye
and samples are taken when significant work is being coeducted with radioisotopes
and when new shipments are brought in. A review of the records indicated that '

the last beta-games surveys were conducted on August 8,1966, with the last
beta-gasma survey prior to that havias been conducted approaimately two monthe ,

previous to that dets, All beta wipes indicated no de etab h r "'- AT |
activity. Se only gamme activity esadm6ey oboe ow Teve vity
in the iammediate area surroundina thc ArvptqpJIS bottica stored la en open ~ ;
face but vested storage rechy any ascenese saso s. sie wu,-ag' reed

[electrometer on occasion to collect an air sample and to analysa it for ;

tritium or Erypton 85 concentrations, he vibrattag reed electrameter ultich ,

has been purchased since the last previous inspectica was discussed pre- '

"

viously in the report. a

44. Membrane filters are used for the air samples conducted in conjunction with
the use of thorium at the Lamp Metals and Components Department at the Wire
Plant and also within a component of the large lamp plant at tbs cuyahoga
Lamp Flant at Nela Fark. Air surveys are not conducted on a routine basis but ,

only when a specific operation might warrant the conducting of such tests. As ;
,an example, air samples are conducted during approximately three of the six ; $

operations per year _ involving the production of metal alleys containing thorium ;

which is initially obtained in the form of a powder. A review of the records '

revealed that the highest air concentra tions revealed by such surveys during i

the alloying process since the last previous inspection was observed during an
,

air sample su g ey conducted on October 12, 1965, which revealed a concentration
of 0.83 x 10 microcuries per cc during a tray operation with this operation <

taking approximately 15 to 30 minutes to complete approximately six times per
year. Ris value is less than 1/3 of that permitted in a restricted area for

|natural thorium if the ' person were to be exposed to such concentrations for
forty hours in a period of seven consecutive days. Air samples have been taken
in breathing zones and in general work areas for each step in the operation
where there can possibly be airborne concentration. he instrument used draws -

air at a rate of approximately one cubic foot per minute with samples usually *
|bef.ng taken for a period of approatmately 15 minutes. Dr. Creen analyses these ''

filters with his 2 pi proportional gas flow counter with calibration being per-
formed with a standard radium D and g source in equalibriin. De analysis is jnade on the alpha activity and the beta particles are not counted because of -

the region of proportionality used with the counter. Dr. Creen stated that he
divides all the counts by a factor of 2 before converting the results to
microcu which is permissible and possibly even conservative because of the
thort chain where from 2 to 6 alpha particles will be admitted per each
decay of thorium 232 depending on the time which has elapsed eLace the chanical
separation of thorium. Approximately four days are allowed to elapse between
the sampling and analysis of the samples to allow for decay of naturally
occurring rados and thoros daughter products in the air.

;

a

.-
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RADIATION SURVEYS AND/OR EVALt*ATIONS, Cont'd.

5. The next highest air concentgion as revealed by analysis of air samples was
a concentration of 0.30 x 10 microcuries per cc at the cuyahoga Imp Flant
at Nela Park during a tray cleaning operation on May 19, 1966. This operation
also took only a relatively short period of time to complete.

WASTE DISPOSAL OR TRANSFgR OF SPgNT SOURCES

6. Within the research laboratory all radioactive materials of measurable quantities
which have been disposed of has been in the form of a gas. This is disposed of
by bleedig small amounts from tanks up the hood and out through the sahaust
system. Dr. Creen stated that other trace quantities of material have been
washed down the sink in the process of washing besckers or other containers la
which the material had been stored.

7. Byproduct material used in the Production Department as pertains to Erypton 85
and Hydrogen 3, is released in the licensee's products to the general public as .

is authorized by the license. .

j 48. Thorium is also released to the general public in products containing unimportant
quantities of byproduct materials and generally licenseable quantities of g

byproduct material and where appropriate, to other licensed authorised recipients. 4
a of thorium contained as anThe licensee also has a r ximag

, d been accumuisting, h e e,
,

alloy in scrap material,
- '" '-

ne 11 ensee
The licensee has disposed of no r.

scrap material to date. h
k
'iI_NCIDgNTS Og ITNUSUAL mmanwgg ?,

/ Xv 49. According to statements made by those interviewed, the licensee has experienced
no thef t or loss of byproduct material since the time of the last previous 7.3-

inspection and no licensee personnel have been overexposed to direct radiation f ,

or concentrations of radioactive material in conjunction with the possession and
,

use of licensed radioactive material. q, ;

0. The licensee has experienced one unusual occurrence involving the release of +
Hydrogen 3 gas during the manufacture of slow lamps under the program licensed
by License No. 34 00054-5. The happening took piece while filling the specist

.

>

rapid fire glow lamps which are authorized to contain up to 10 microcuries of .

tritium. The pressurized supply tank contained 24 curies of tritium initially
mixed with neon gas. However, at the time of the happening, the tank contained
17.5 curies of Hydrogen 3 as 6% curies had already been placed into glow lamps rj
from this tank at the time of the happening. The loss took place at approxi-
mately 7:25 FM on July 1,1966, during the second shif t operation. The point
of the loss was near the center of a room on the second floor in Building A at ,,

the Cleveland Lamp Plant. The pressurized tank containing the tritium aimed
with neon was contained within a vented enclosure. The low pressure line lead- *

ing from the tank a distance of several feet leads to the glow lamp machine
where material is placed into each glow lamp. The loss occurred when a con- "

necting rubber separated from the valve nipple at a coupling in the fill gas
line located near to theflow lamp machine. According to Mr. Roger Voss, Super- ,

visor of the glow lamp area, the f ailure wou d res It in e y rapid loss of
,

)
gas (estim m M# M 3w Aate les s than 1 minute) .ss - ~ - o& w 1W. / . i

/51 According to Mr Voss and statements made by Mr. Matelsky and Dr. Creen, it' was -.

stated that the most logical reason for the loss was probably due to buman error.
.

It was stated that the machine adjusters routinely inspect the line and if they "

observe any connecting rubbers in the line that appear to be deterioratiq, it
is common practice for the machine adjuster to rep 1sce these connecting rubbers
between the valve nipple and the fill gas line nipple. This operettom had been :- |

performed on the morning of July 1,1966, by one of the machine adjusters at the I

junction of the valve nipple and the fill gas nipple where the 'o ub-
sequently occurred. It was stated that a subsequent inspectic e
the connecting rubber placed between the valve nippis and the i 1 gas line

4
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INCIDENTS OR UNUSUAL OCCURAENCES. Cont'd. .

j 1. continued.

. nipple was cut approximately 1/4 inch too short. It was stated that & rubber

| connector was a procut item which was evidently somewhat shorter than that
normally used. It was also stated that a secondary possible reason for the
failure may have been se overabundant application of c r oil s,Jybber g
prior to insertion. h new connection was checked a t

-- '

machine adjuster and found to be free of Isaks. De f 11 gas 1 ne was at a !

pressure of 12 pounds gage which was well below the nazionan operative limit. >

2. N room in which the happeniss occurred has a volume of 113,440 cubic feet
and the room has roughly an equivalent of one air change per minute with as

,

exhaust of 96,000 cubic feet per minute with & flow of air to the top of ;

the room where it is exhausted to the atmosphere. It was also stated that the
heat generated by thefow lamp units causes air in the immediate vicinity to
rise.

/53
. ;

i

It was stated that approximately forty persons may have been present in the ,.

'room itself, however, the nearest operator is estimatoJ to have been located
not closer than approximately eight feet frem the point of release.

.

54. Each glow lamp is checked for proper operation af ter it leaves & manufacturing
!

unit. Immediately following the loss of the gas, the check out of the glow .,

lamps revealed that the glow leaps were act functioning properly and the unit, * '

was shut down and it was soon learned of the loss of the gas. See to the .
;

rapid loss of the gas (previously mentioned as less than 1 minute) and the i

rapid charge of air due to the ventilation system, licensee personnel feel ; ;

with a certainty that all of N tritium was affectively eliminated from the ; i

building at the time the machine was shut off. j

5. Mr. Roger Voss, Supervisor of the glow lamp area, was immediately contacted
and be subsequently contacted Mr. Nefelsky Industrial Bygientet and Chairman i

of the Isotope Committee.
-

t .

!56. As the nearest person was estimated to have been not closer than approximately *

eight feet from the point of release, the licensee made an evaluation of the &*
concentrations of radioactive material such an employee would have been ; i

exposedtopursuantto10CFR20.103(a)and(b[)pertainingtoexposuresof| '

individuals to concentrations of radioactive a terial is restricted areagead7/44-i
' 4M en eval'uation of the concentrations in effluents to unrestricted areas pursuant

t

to 20.106 and concluded that upon these two basis, the happening was not,

| reportable pursuant to 20.405(1) and (3). '
,

i / .

! V57. As the nearest individual was aestaned to be eight feet from the point of
| release, the assumption was made for the purposes of the evaluation that the ,

,
' releasegges was limited to a sphere having a radius of eight feet and that the *

| air in this sphere was being changed at the rate of one air change per minute *

'

based on the room itself being vented at the rage of approximately one air ;
change per minute. Considering the area to be/ restricted one and the fact that ;

| Appendix B. Table I and 10 CFR Part 20 is based on a forty hour exposur@ven *

! consecutive days, the licensee came up with the figure that on this basis the
4

| individual would have been exposed to 1.2 x 10 microcuries per cc whereas ,3
; Appendix B. Table I of 10 CFR 20 for Hydrogen 3 for submersion permits 2 x 10
| microcuries per cc as a limit. De Hydrogen 3 used is in the form of a gas and

is essentially an inert gas. h All exhaust fans in the room were
operating during the second shift operatice.

/ '

58. In evaluating the concentrations and affluents to unrestricted areas, the
licensee considered the eight foot radius sphere as a restricted area and

| considered for dilution purposes, the amount of air passing through this
t sphere within a year taking into count the number of days of operation and

the number of shif ts per day of operation based on the fact that 10 CFR 20.106 1

(a) and (b) permits the concentrations to be averaged over a period not
gryter than one year. On this beats the licensee case up with a value of 7.3 x ;
10 myrocuriesperccbeingre to an unrestricted area as compared to j

I 4 x 10 microcuries per cc per by 10 CFR 20.106(b).
! :
t .'

.

.
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*
INCIDENTS Gt UNUSUAL OCCURRENCES, Cont'd. 4

9. For the licensee's description of that happening, their evaluation of the
happening, and a list of steps taken by the licensee in an effort to prevent
the future loss as result of similar cirematances, refei- to Exhibits A and B

attached to this report.

a~d
/60. According to statements made by those interviewed, a review of the records, the -*

licensee has experienced no other unusual happenings aside from the one previous)y J

mentioned. !

}j
'

RECOEDS

f ,

# 61. Se Purchasing Department in each area has records showing all materials which :
have been received in a specific plant. With regard to licensed material, the |
responsible user in each area aust keep a running inventory of such materials
on hand in the area of his responsibility and submits to Mr. Metelsky and the [
Radioisotope Committee a current inventory on a monthly basis of all material $
which is licenseable. W erefore, Mr. Matelsky keeps a master inventory in his
office of all Itcensed material which is located injeh specific area.
Periodically the inventories of the specific areas em the master inventory ,

maintained by Mr. Matelsky are reviewed and compared. A review of the investory ,

records indicated that the licensee has remained within the possession limits of /

,
each specific license at all times since the last previous inspections. Se .

licensee also has transfer records showing when the material has been trans- i
ferred from research status on the -4 license to the production status under the [
-5 license. A -

/62. Records show that occasional surveys including direct,W e direct reading and
.

smear surveys as well as y
air samples have been made in the various use areas.
enear spver, rf,su11s.1how J)ag th se are at the level of instrument background 4N '

[ g DI air sempres Whatles/ the appropriate 10 CFR 20 limits. Sean ,,

licensee also maintains records of leak tests which heve all been conducted within .

six month intervs1s since the time of the last previous inbpection and have
revealed less than 0.002 microcuries on all such smears. , ,

/63. h e licensee also maintains film badge reports and records of dosimeter read-
r.
.

ings which has been covered in further detail under the section entitled ;
*

Fersonnel Monitoring and Exposure Determination. Dese records have revested <

no significant exposure since the time of the last previous inspections.

LICENSE CONDITIONS

64. During the course of the inspection the license conditions of Licenses No. i
34-54-4 and -5 and SMB-191 were discussed with Mr. Matelsky, Chairman of the O
Isotope Committee, and Dr. Creen, Radiophysicist and a member of the Isotope I
Counittee, and it was determined that the licensee has been conducting the *

Elicensed programs in accordance with the respective license conditions for
each licensed program.

'

.

MAKACEMENT DISCUSSION p

/65. At the conclusion of the inspection, the inspection findings were discussed
,

*

with Mr. 1. Matelsky, Industrial Hygienist and Chairman of the Radioisotope ,

Comittee, and Dr. Creen, Radiophysicist and a member of the Isotope Committee. ,

n e loss'of the 17% curies of Hydrogen 3 was discussed along with the
licensee's proposed steps to prevent a recurrence of such a loss in the future. .

his included the stressing of the importance to all machine adjusters of the !
importance of having a sufficiently long connecting rubber between the valve
nipple surface and the end of the gas line nipple to give the connection
maximum holding surface and using alcohol as a lubricant rather than castor oil [.'
because of the former materials tendency to dry quickly.__ ^

"' ' :._

7 _ qi g _ - MT_^ Licensee person- *
.

nel stated that they are also considering training the first and second shift .

#forsman on how to use the vibrating reed electrometer so that measurements of
ionfution may be made at the time of loss. Another safety step considered was
the possibility of overpressuricing the fill gas line af ter replacing the
connecting rubber in a connection with a test pressure of 40 pound gauge which -

:

4
.
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Cleveland, Ohio

MANAGEMENT DISCUSSION. Cont'd.
~

5. continued. 1

1*is deemed to be adequate to determine the strength of + connection.As another |f
preventive measure, the licensee is considering purchasing another flow |

meter with its auxilary electronic $ shut-off valve which is currently used '

in connection conjunction with the Krypton 85 system which shuts off the valve ;
whenever a leak occurs on the low pressure side of the system. N :
6 Mr. Metelsky explained that the reason this has formerly been
used for the Krypton 85 aystem is the fact that all of the Krypton 85 gas bottles
are connected together and that in the event of such a loss on the low pressure

;

side, all of the gas bottles would be drained. Mr. Matelsky explained that the
reason that this had not been incorporated into the Hydrogen 3 system to date |

was the fact that the valving system and associated electronics was quite ;

expensive and the fact that fo date, Hydrogen 3 cylinder tanks have not been {connected together such that in the event of a loss on the low pressure side, i

only one tank would be drained at a time. However, the licensee had just |started using the tanks containing up to 24 curies of tritium as of June 1966,
I

and at the time it was not certain as to whether or not the use of such tanks j
containing such relatively large quantities of_ tritium would be used routinely ;

in the production of mass quantities of glow lamps containing larger quantities |of tritium. However, Mr. Matelsky stated that it appears that the licensee will !be making these glow lamps containing larger quantities of tritium on a mass
,

production basispu6 using cylinders containing these larger quantities of
Hydrogen 3 and are now strongly considering the feasibility of placing such a ,

flow meter with auxilary electronics into the tritiun line connected to tanks j
containing the large quantities of tritium. j

!66. Licensee is also considering of using other type connectors that might possibly
be more fail safe.

!

;

/67. These individuals were informed that the inspector is of the opinion that these !
licensed programs are being appropriately conducted and abpervised and were i

informed that no items of noncompliance e noted with regard to any of the
ithree licensed programs inspected, Licenses No. 34-54-4 and -5 and ;

SMB-191 and a clear Form AEC-591 was substquently issued for each of these
licensed programs. I

J

,
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August 2,1%6t[

.

T r. 1. 4.atelsky
4' -.. tint, ve:.ca rch L:.twrn t.orv , e,130
4.ela Park

subject: Loss of Radio Active Tritium Gas During Glow Lamo
F.anufacture

This letter serves to document nn earlier phone conversation
cor et rning the loas of tri tium ,;as ou ti.e evenin of July 1 190b
at anoroximately 7:50 p.m. Tae loss occurred wnen the fill, gaso

line connecting. rubber separated from tue valve niople, resulting
in a loss of 17.5 curies of tritium gas mixed in with our neon
fill gas. A failure of t. is t> oe v:ould result in a very rapia
loss of this cas (less than one (1) ruinute) . The manufacturing
rrous is located in building A, second floor, at nearly the
center of this room. All exhaust f ans in this room were operatind
during this second shift operation. At tne time of the f ailure,
fif ty (50) people were in various locations in tnis room, with the
closest operator oeing six to eight feet from tue point of loss.

The most lorical reason for the loss was one of human error
when the ny cnif t macnine adjustor placed a new connecting
rucher between the valve nipple and the fill Eas line nipple that
was cut approximately 1/4" too short. This operption was done on

secondary reason for 1ailure maythe corning of July 1,1966. n
have been an overabundant application of castor oil to this ruboer
nrior to insertion. 'ihe fill gas line was pressurized to twelve
pounds gauge (which is well below our maximum operative limit).

The plant will take the following steps to prevent future loss
of this 2 adio active gas:

1. Communicate with each macnine adjustor the importance of
a coupl+ te connection bctween the valve nipple surfacehavinn

to tne end of the gas line nipple. This will give tr.e
connection maximum holding surface.

2 Rather than using castor oil as a lubricant during tne
insertion of i ..i s rubber, ce will use alcohol, which will
r,uickly ary ..i t er the conto ction is made. This pract. ice ..ill
,,ive the coni.ection greater holding friction.

D3IBIT A
.
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Tat,e 2 |
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3. ' train first r.uil tecond shirt foremen on now to use tne :

vibratins .o eu Electrometer so that neasuren.ents of ionization !

can be anade at ti4e tine of loss. >

In addition to the above steps, the following iocas are us.cer
considerati on: i

,

:

1. The value of over-pressurizing this fill t,as line to deter- |
mine the ttrength of this conr.ection every time a new rubber |is used. A test pressure of 40 pounds gauge should oetermine

,if tais connection has adequate stren;,th. t

2. uetermine t.he foesibility of purchesinc. anotlier flo., ..eter I
with its auxiliary electronics and shut off valves wnich are !

now used in conjunction with .our central system fill gas !

lines. Tnis system could then be used for the numerous small
200 liter tanks which we use.

3. Investir, ate other methods of making this connection other ;
than tne one a re: ently en. ployed. For en mple a belels or
Veeco quick disconnect coupling. |

If t:1ere are any other procedures or methods that should be !
~

considered, please bring them to our attention.

CLEVELAliD LAhP plant,1453 $

Tfpy.| w '

R. 6. Voss <

' !
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Evaluation or INciotNT AT CLtytLAND Lawe PLANT, Jutv 1, 1966 !

'
.

i

1. Tw a s s m.inrHT Nyolvrs THc t os$ or 17 5 c.uRets or H-3 rRoa i ic HiuH i

H-3 DOPIN4 uNil At CLtytLANo 1. AMP PLANT. THL tuss WAS Nortu AT Aoouf

/: 2') P. M . DuRING Stc0No SHIFT OPERATION. THE ANALYSIS of Int INLIDt.NT {

is civth IN THc AfsAcHto RrroRT. THc osSTANcr etTwttN rear souRL: or :
I

THE LOSS AND THc NEAR[$T OPTRAfoR WAS A80uf 0 tT.. A L T H0tH.H A P Pens u l -

140 PtR$ONS NAY HAv[ OftN PRES [N1 IN THE Room ITSLLt.
'

MATrLY

sPucRE MAVING A RAplus or 0(Aho THAT THE I;sNvoLvro McAt mas strN To Assuw THAT THE Retr Asto cAs2. THE RATIONAL
AIR IN TMesWAs tsusTro To A

fSPHERE WAs stsNG cHANoto AT TutRATEor1AC[ MIN. (THE Room ITSELr 13 '

vthito AT tHe RArc or 1Ac/usN.).

3 . 214Q cu.rt. . 6.13 x its wL.ARtA nrsPHrRt.3/3[R 18

. 17 5 x 10" pc. |
total Activiiv Lost.

A. If THIs ARCA Is CON $loERED To SE A R[sTRicTEo ONE, EXPOSURE
sc AvtRActo OvcR A PERico or 40 Hours tw ANY PERico orMAY

styrw coNstcuTIVE oAYs.

'

h0 Hours . 2 400 m Nuits81AC[ MIN. . 2h00 Ac 0 Hours1

II . 1.liTx10 wt/40wouRs2400 Ac x 6.13x10 mL

7 1.2xto N pc/=t !1 75x10 pc .
*

,

1.k x10II !

7 ut

APPENosx B. TAett 1 or 10CFR2O roR H-3 2xto-3 pc[ t.
,

THis ExPosuRt or P[RSONNcL, [VEN AT A Di$fANct Or O FT. FROM THE }

SouRct or LtAM WOULo et WILL BELoW THAT PERMITTro IN A RISTR801[O |
AREA.

*

i

B. If THl3 AREA IS TO BE CONSIDER [O AN uMRESTRicT[o ONE, THE TOTAL (
EXPOSURE MAY BE CALCULATED ON THE SAslS Of THE mum 8[R OF AIR LHANG[$
PER WORKING YEAR. THl3 ARCA IS ON A 3-SH$rT Of[ RAT 80N, ANo OPIRAl[5 ,

51/2 DAYS PER wetn. THE vtNTILATION SYSitM 85 RN OPsRATION DuR8NG !

THESC OPERATING PERIOD $.

275 oAYs x 21 . 6.6x1o3 Hours x 60 3 9xio5 miNuTc51

53 9x10 AsR cHANcts |.

TOTAL H-3 tosi . 17 5x106 ,c |

7Votunt or SPHERt, R . 8' 6.13x10 ut

THERtroRt: 3 9x105 Ac x 6.13=107 at '3 9x1012 ,,,
ANo: 1/.5x10 ,f3,in-6 ,7,3,39-7 ,,f,,,6

,

- 23 9xtoi2
.

Stc. 20.106( A) Or 10CFR20, ANo TAstc || or APPCNDix *B" SPcCII Y
t o,. AVtRA..to

r ef.t to hx10 ,COM E NTR Af loNS WHICH,
ExPOSuRt FOR uNRt$1Hirseo ARCAS

p t /NL. THC VAtut cALcut Ass o e.OvCR A YtAR, WitL NOT*

WELL BELow 1His vAtut.
4

EXHIBIT B

_ _ - _ _ - _ _ _ - _ _
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c. Stc. 20.h05( A) Or 10CTR2O ST Put Atts 30 oAv RtroRiiwa ir.

i CXCESSIVE LEVELS INAwUNREgTRICTEDAREA is 10 Tints THE
On hx10- pc/ut. THuS, REPORTswo OrAPPRECIABLE LIMIT,

; Tul$ LOSS WILL NOT BE REQUIRCD. i
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