
. _ . . _ _ - _ _ _ _

- * , ~ ~ ~
,

_. , ..
,

*

[t,

1 *

- ro W uc-2
(NRC PUBUC DOCUMENT ROOML .

PoRa APaavao
0-441 suREAu OP eUQOET NO a Rxca'

I i
( UNITED STATES ATOMIC ENERGY COMMISSION

APPLICATION FOR SOURCE MATERIAL LtCEASE
'

Pursuant to the regulations in Title 10, Code of Federal Regulationi,'Cliapter 1, Part 40, application is hereby
made for a license to receive, possess, use, transfer, deliver or import into the United States, source material
for the activity or activities described. 9,

i.(ca..a a.i 2"^"' '^""''C^"' Raytheon Company -

0 (a) New license Microwave & Power Tube Operation
O (b) Amendment to License No. 1 PR.NCiPAL eU S.NEu ACOREs* Foundry Avenue
K] (c) Renewal of License No. STB-475 Waltham, MA 02154,

(d) Previous License No.
4? ST AT E T HE ACOHESSiES) AT WHiCH SOURCE M ATERI AL WILL BE POSSES %EO OR USED

Raytheon Company, Microwave and Power Tube Operation
Foundry Avenue, Waltham, MA 02154

S. SUSINESS OR OCCUPA TION 4. (a) IF APPLICANT IS AN INOtVIOU AL. STATE (40 AGE
CITIZ EN SHIP i

Electronics I*

T. DESCRieE PURPOSE FOR WHICH SOURCE M ATERI AL WILL eE USED

to manufacture cathodes for microwave tubes, the majority of which are for j
U. S. Government, Department of Defense'

4. ST ATE Y HE T YPE OR T YPES. CH E MIC AL FOR M OR FORMS AND QUANTITIES OF SOURCE M AT ERI AL YOU PRCPO5E TO ,R ECElw E.
POSSESS USE. OR TRANSFER UNCER THE LPCENSC

(a) TYPE (b) CHEMICAL FORM (c) PHYSICAt. FORM (locluding (d) MAXIMUM AMOUNT AT
fo U or Th.) ANY ONE TIME (in pourids)

|

NATURAL UR ANIUM

UR ANIUM OtPLETto IN
,,

THE U-23s 15oroPC '
,

Metal. rowder (100/.) D pounds
THORIUM (15C roPC) Thorium (232) Oxides Powder (82%) 110 pounds.

(e) M A AIMUM TOT AL QUANitT Y OF SOUNCE M ATERIAL YOU W$oridE ONfow8er {54 /.)E isa poundst 25 poundsL HA AN 4T A TJ
es

160. pounds
e DESCRieE THE OwdMIC AL PH YsiC AL. M ET ALLURGICAL. OR NUCLE A R PROCE SS OR Ps*OCESSE4 IN WMICH T H F. SOU RCE M 4 T E# A I. .v t L.

et USED sNCIC AT:NG T HE M A MIM M AMOUN T OF SOudCE M ATEnt AL 'Nv0Lv EO IN E ACM PROCE% A AT ANY ONE 'itA THOROUO H EV ALV A flON OF T H E POT EN TI AL R ADI A TION M AZAROs ASSOCI AT ED vyl T H EACH STEP CF THOSE PROC'E. ANO PROV IDINGESSES

see Appendix 1

'O DE 6CRtUE T H E M I NI N* U M r ECHNic AL Qua twiC ATIONS INCLUDING TR AINING ANO E X PE R ENCN TWAT WILL 13 E REGulRIO CF A P.
PLIC ANT S SUPE Rvt%OR Y PER%CNNEL ir4CLUO'NG PCR$0N RESPONSIBLE FQf4 R ADI ATION S AFETY PROGR AM .OR OF APPL #C A N T IF
APPLIC ANT IS AN INOlviOUAL).

.

see Appendix 2

.i Ce.cR,u E . -E . aw n.E N r .N O F A w it . E .-C- W u e E < TO 0 -,OT EC -E A LT - .w w Ni %o:ECAwE,TO urEeno e ERrv

A ND W(.L a ? E f M E t e 4 C Oll' T H E EQ e 9 %'f '4 ' A *40 F A7.!L* Y ll. s T O T H C O*'E H 4 T a h'.S Ll 'E T ED lN IT I NI 9 I N C'. ..O E (.1) R A Ql A T ICN (* F t [[ T.C N 6

,. au ,n u .E Q N , ? d c..%t E,.N t s M q , * ~ 4. r,n b.e t a es.n mm n ,.a ,.u. wa .m.,tb c an i .7'har surv*y e 1# pe.nt a s a r,aropt e* s ,.The .r t. r , r* .c n e 'ANO ALLAf hb J a *rieo tt ro ant aes s.r sen
c n . ,,, . , . ,n . ...m . nx ., , * , . w..,n ..e x eom n ,- , ...a m nm > .1 e i.s.

if f Wnens ),

see Appendix 3 | <
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see Appendix 3
,

9J D C aC8C S E P8QP"ALD i84C O EOUR Es to PROY E;f m E A.T a AND v . a.% R A *. u f 4 'OL.8L '.; v % 6 O 'Y A ' D R E A T E ? M C . E * H'?
CEOumE6 TO T rot OPER ATioN s LtST ED IN IT EM 9. iNC uGE (J) s A FE T y FEATUHE3 A'.D PROC Ecu m Es TO A% CIO NONNVCLEAR ACCl.
DENTS SUCH A5 FIRE. EX76053ON. ETC . IN 50VRCE M AT ERIAL STORAGE AND PROCEhiNG AREAS

see Appendix 3

(A) E MERGENCY PROCEDURES $N THE EVENT OF ACCICENTS WHICH MIGHT INVOLVE bOURCE M ATERI AL.

see Appendix 3
.

(s) DET ABLED DESCRIP TION OF R ADI A TION SURVEY PROGR AM AND PROCEDURES.

see Appendix 3

n WASTE PRODUCTS: si none will be generated, state "None" opposite (a), below. If waste products will be gener-
sted, check here C and esplain on a supplemental sheet:
(a) Quantity and type of radioactive waste that will be generated. see Appendix 3 '

(b) Detailed procedures for waste disposal. ,

!

ts. IF PRODUCTS FOR DISTRIBUTION TO THE GENERAL PUBLIC UNDER AN EXEMPTION CONTAINED IN
10 CFR 40 ARE TO BE MANUFACTURED. USE A SUPPLEMENTAL SHEET TO FURNISH A DETAILED ;

DESCRIPTION OF THE PRODUCT. INCLUDING:
(a) PERCENT SOURCE MATERI AL IN THE PRODUCT AND ITS LOCATION IN THE PRODUCT.

. (b) PHYSICAL DESCRIPTION OF THE PRODUCT INCLUDING CHARACTERISTICS. IF ANY. THAT WILL g
,

4 PREVENT IN H ALATION OR INGESTION OF SOURCE M ATERI AL THAT MIOHT BE SEPARATED j

FROM THE PRODUCT.
(c) BETA AND DETA PLUG G AMM A R ADI ATION LEVELS (Speci/r instrument used, date o/ calibration and

calibratson techmnue used) AT THE SURF ACE OF THE PRODUCT AND AT 12 INCHES. '
(d) METHOD OF ASSURING TH AT SOURCE MATERI AL CANNOT BE DISASSOCI ATED FROM THE M AN.

UFACTURED PRODUCT.

CERTIFICATE
(This item must bc completed by applicant)

n The applicant, and any officialexecuting this certificate on behalf of the applicant named in itern 2,
certify that this application is prepared in conformity with Title 10, Code of Federal Regulations,
Part 40, and that allinformation contained herein, including any supplements at: ached hereto,is

Itrue and correct to the best of our knowledge and belief.

Microwave & Power Tube Operat'.onRaytheon Company -

t Appbcent named en itern 25

BY: / / x b#' -
h - --

Dated " (Ptsnt 09 type name undeMignature) *;n s

Howard W. Johnson (' /
Corporate Safety Direc/I

tor
n Tunto ut certstreng othc.at author, sed to act on behoit or une apphsants

W Al(NIN G t 18 l'.S.('. Se clion 1001: Act of J une 21.1984 62 Stat. 78: makn it a criminal offense to make a wi!! fully false state.
ment or reprmntalion to an> department or agene) of the L;nited States as lo any matter within its jurisdiction.
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APPENDIX 1

RAYTHEON COMPANY

MICROWAVE AND POWER TUBE DIVISION

PARAGRAPH 9 Gorm AEC-2)

MAXIMUM
USAGE AT

*

PROCESS POTENTIAL HAZARD PRECAUTIONS ANY ONE TIME

Rsceiving & Breakage; fire Maximum acceptable package 160 pounds
Storage 25 pounds, glass or metal (s torage)

container, which are stored
in a lead lined box

Sisve, weigh, Dust; spillage Enclosed, locked, labeled and 25 pounds
mix, and roll adequately ventilated room.

Quantity is small for any one
operation (max. 25 pounds).
Stored in metal cabinet. Room
used approximately 5 hours per
week

Compact (dilute Dust Ventilated, exhausted, and 9 pounds
with other labeled area.
powders to 50%
Thorium)

Coat (dilute and Dust; spillage Ventilated area with hoods and 3 pounds
apply; amount vacuum cleaners. Strict control
Thorium per of personal hygience (no food or
component-very smoking); disposable protective
small garments used.

Heat Treatment Dust; fumes Good general area ventilation. 3 pounds
Furnace atmosphere is dilutent
and suppressant. Small quantities
Thorium involved.

Machine & component Dust Ventilated and posted area. 3 pounds
assembly Individual pieces of equipment

exhausted. Quantity of Thorium
involved is only small percent
of each component and' total is
also small. Average component
weight is less than 2 grams and
the Thorium amounts to approx-
imately 50%.

Fabricate into Thorium content now becomes very
final product small fraction of assembly. Final

products are Inbeled in accordance
with MIL-M-19593-D and fall into
Class I, indicating 5.0 microcuries
or less.

__. .-



APPENDIX 2
'

.

Resume of Training and Experience of j
Corporate Radiation Safety Officer

Purpose:

The following information is submitted for use in applying for an NRC license for
surce material.

Corporate Safety Director:

Neme: Howard W. Johnson
;

Location: Corporate Safety Office, Raytheon Company
141 Spring Street, LeKington, MA 02173 1

Education: Lincoln Technical Institute - Northeastern University, ASHE
Registered Professional Engineer - Commonwealth of Massachusetts j

On The Formal '

Type of Training: Where Trained Duration Job Course |

A. Principles and practices of Raytheon Co. 16 years Yes No

radiation protection Liberty Mutual 11 years Yes Yes

Ins . Co.

B. Radioactivity measurements Raytheon Co. 16 years Yes No

standardization and monitoring Liberty Mutual 11 years Yes Yes

techniques and instruments Ins. Co.

C. Mathematics and calculations Raytheon Co. 16 years Yes No

basic to the use and measure- Liberty Mutual 11 years Yes Yes

ment of radioactivity Ins . Co.

D. Biological effects of radiation Raytheon Co. 16 years Yes No

Liberty Mutual 11 years Yes Yes
Ins. Co.

Experience with Radiation

Isotope: Max. Amount Rhere Exp. was Gained Duration Type of Use

Thorium 1000pgunds Raytheon Company 1 year Process & Contrc:
Cobalt 60 30 m Raytheon Company 1 year Protection

Varied Isotopes Liberty Mutual Ins. Co. 11 years Protection

X-ray Devices:

X-ray Machines Raytheon Company 16 years Insp.& Monitorit

X-ray Installation Liberty Mutual Ins. Co. 11 years Prot.& Monitori:

Microwave Devices Raytheon Company 16 years Prot.& Monitori:
Fuerowave Devices FEtre Corp. 1 years Prot.& Monitorio

.-_ __. _. _ __
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APPENDIX 2

1.-
,

Rasume of Training and Experience of |

Division Radiation Safety Officer I

I

Purpose:

The following information is submitted for use in applying for an NRC license for |source material.

MPrD Division Safety Manager:

Nams: Walter W. Hartford, Jr.

Location: Microwave & Power Tube Division, Raytheon Company
190 Willow Street, Waltham, MA 02154

Education: Northeastern University, BSEE and MBA
Various related Scate-of-the-Art courses and seminars with C.E.U. credits j

On The Formal
Type of Training: Where Trained Duration Job Course

A. Principles and practices of Raytheon Co. 12 years Yes No
radiation protection Liberty Mutual 16 hours Yes

Ins. Co. & HEW,
Public Health,
FDA

B. Radioactivity measurements Raytheon Co. 12 years Yes No
standardi::ation and monitoring Liberty Mutual 16 hours Yes J
techniques and instruments Ins. Co. & HEW, j

Public Health,
FDA g

a

C. Mathematics and calculations Raytheon Co. 12 years Yes No
basic to the use and measure- Liberty Mutual 16 hours Yes
ment of radioactivity Ins. Co. & HEW,

7

Public Health, i

FDA |

D. Biological effects of radiation Raytheon Co. 12 years Yes No |
Liberty Mutual 16 hours Yes !

Ins. Co. & HEW, q
Public Health, j
FDA

Experience with Radiation: '

)
Isotope: Max. Amount Where Exp. was Gained Duration Type of Use

Thorium 625 pounds Raytheon Company 5 years Process & Control |CCobalt 60 30 m Raytheon Company 4 years Protection i,

'

Varied Isotopes Raytheon Company 5 years Protection i

X-ray Devices i

!
X-ray Machines, Industrial Raytheon Company 5 years Insp. & Monitoric !
X-ray Installation, Industrial Raytheon Company 5 years Prot. & Monitort-

Mictovave Devices /Svstems !
!

Equipn & Facility I'High EnergyJ11crowave Linear
,

Raytheon Companyn 5 years . u



.

APPENDIX 2
,

.

Resume of Training and Experience of
Operation Radiation Safety Officer

Purpose:

The fo11twing information is submitted for use in applying for an NRC license for
source material. -

Operation Safety Engineer:

Nzme: William V. Smith

Location: Microwave Tube Operation Safety Office, Raytheon Company
190 Willow Street, Waltham, MA 02154

Education: University of Fbssachusetts, BS Physics ;
'

Registered Professional Engineer, Connonwealth of Massachusetts
On The Formal

Tvoe of Traininn: Where Trained Duration Job Course !

A. Princip15s and practices of Raytheon Co. 28 yrs. Yes No

radiation protection Boston Univ. 2 semesters Yes Yes

B. Radioactivity measurements Raytheon Co. 28 yrs. Yes No ;

standardization and monitoring Boston Univ. 2 semesters Yes Yes |

|techniques and instruments i

C. Mathematics and calculations Raytheon Co. 28 yrs. Yes No j
basic to the use and measure- Boston Univ. 2 semesters Yes Yes 1

ments of radioactivity i

D. Biological effects of radiation Raytheon Co, 28 yrs. Yes No

Experience with Radiation:

Isotope _ Max. Amt. Where Exp. was Gained Duration Type of Use

Thorium 130 lbs. Raytheon Company 1 year Process & Control |'

|X-ray Devices

X-ray Machines Raytheon Company 28 years Insp. & bbnitorit :

Microwave Devices Raytheon Company 28 years Prot.& Monitorins;

|

- -- - - - - _ .- . ___ _ _ . . _ , _ . .
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APPENDIX 3'

IRAYTHEON COMPANY

MICROWAVE AND POWER TUBE DIVISION .

CARAGRAPH 11: (Form AEC-2)
,

,

)

!

(a) The bulk of the operations will be concentrated in a special area constructed for I
this purpose (see enclosed drawings labeled Power Tube, Second Floor, Bldg. 41).

External radiation exposure will be kept at a minimum at work stations by limiting
the quantities on hand at any one time. In storage areas the material is kept in
lead lined containers. The area is occupied approximately 10% of the work week.

A Victoreen Instrument Company Low Energy Survey Meter, Model 440, will be utilized
to check for beta and gamma radiation. This model is capable of indication down to
approximately 0.25 milliroentgens per hour. !

I

Eberline Instrument Gas Proportional Alpha Counter, Model PAC-4G, with a resolution
of 50 CPM will be used to test for surface contamination.

Wipe samples will be counted in a NHC Model PG-4 Gas Flow Alpha and Beta Propor-
tional Counter.

Air sampling is accomplished by using a FM111 pore Air Sampler, pump, restricting
orifice, and 0.45 micron filter paper. Samples are counted by Liberty Mutual
Company's Hopkinton Research Center using an NMC-PC4 proportional counter.

(b) The calibration of instrumentation will be conducted in-house using two standard
Thorium sources (to provide a minimum of two calibration levels for each scale) up
to 10,000 CPM and/or by the manufacturers of the specific instrumentation used. It

shall be donc quarterly or in the event of servicing of the specific instrument.

(c) The bulk of activities involving the licensed material will be conducted in one
area equipped with two separate exhaust systems. One is a high velocity low air
volume central vacuum cleaner installation (Lamson Vacuum Pump with a high efficiency
filter collector, 5 inches of static pressure with 35 HP capacity) to perform three
distinct functions:

1. To exhaust ventilate the production units doing machining operations.

2. To provide convenient outlets for vacuum cleaning the work areas and contents.

3. To provide a suitable source of suction for monitoring air samples.

The operations not exhausted by the vacuum cleaner system are ventilated by means of
low velocity large volume enclosures and hoods. A Buffalo blower with a Cambridge
Area Solve 95-Filter Bank is installed, having a capacity of 13,400 C.F.M.

--,wu- w w--mw er * rsvec-vt -- r
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APPENDIX 3 (ptge 2)
,

|

|

|

PARAGRAPH 12: (Form AEC-2)
'

5
(c) The bulk of material utilized is in the form of Thoria and, as such, is relatively

| inert.
e,

All areas where storage or processing is conducted are oprinkled. Besides, the

operations involving any processing of the Thorium materials are isolated from other
operations. |

(b) The work is conducted in buildings which are protected by fire and evacuation alarms,
fire and evacuation brigades, and emergency equipment under the direction of pro-
fessional fire fighters at all times. Instrwmentation will be available to check for
area contamination.

|
The following notica is posted in all areas where Thorium is used: |

To: All Employees Working in the Thorium Rooms

FROM: The Division Safety Office

The following rules and procedures must be adhered to whenever
you enter an area where Thorium is used.

Thorium, in the quantities used in tube manufacturing, does
not present an extreme external radiation hazard. Internal
exposu' e by inhalation over a prolonged period must be pre-r

vented. Therefore, the following hygiene requirements must
be posted and adherence enforced by heads of affected depart-
ments:

1. No food, beverages, or smoking articles are to be brought
into the areas posted.

2. When handling materials containing thorium, gloves are
to be worn.

3. All cuts or skin punctures are to be covered at all times.

4 Prior to leaving the area for rest periods, lunch, and
at quitting time, hands, face, and arre are to be washed
thoroughly.

5. The best possible housekeeping should be maintained at
all times.

These requirements can only be effective if the work places
are clean and free of loose particles of thorium, hence, good
housekeeping practices are our best defense,
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APPENDIX 3 (page 3). . .

(c) All personnel involved in this work are given pre-assignment physicals. They
are instructed in the need of personal hygiene . as their best control. Smoking
articles, food, and beverages are not allowed in the areas. Facilities for washing

are provided at the exit from the areas. Rules specifying adherence to these
'

controls are posted.

Air sampling of breathing zones of each worker or work station, general air zones,
and stack exhaust are taken semi-annually.

l
Surface wipe samples are taken and all samples are evaluated to determine the

|effectiveness of the specific ventilation involved. This is done at least every I

six months.

PARAGRAPR 13 (Form AEC-2)
.

(a) Waste consists primarily of wipes (cloth and paper), disposable garments, filters,
scrap parts, and minute amounts of powder in greatly reduced mixtures. This is
collected in metal containers with covers as provided by the Interex Corporation,
3 Strathmore Road, Natick, MA 01760.

(b) Containers are picked-up by the Interex Corporation for disposal in a manner
prescribed by their license for this disposal. A new container is left to i

replace those they picked-up.
,

1

i

!

,

.



APPENDIX 3 (page 4)*"

Emergency Procedures: In the case of fire or other disaster, the area containing

Thorium will be cordoned off and signs posted to restrict unauthorized entrance.
Then the area will be checked with a G-M or scintillation survey meter to determine
degree of activity and location.

If no contamination exists, the radioactive materials will be checked for leakage
and placed in a labeled restricted storage facility.

If contamination exists, an operator wearing disposable protective clothing and
using a survey meter will locate the source and place it in a shielded container
and proceed with the spill decontamination procedure.

When the clean-up has been completed, the operators will be monitored for any
radioactive material on their clothing or bodies and the same procedures followed
as in the event of a spill.

Persons to be notified in case of an emergency are Walter W. dartford, Jr. and/or
William V. Smith, extension 4291.

Spill Procedure: The powder sources will be Thoria or. Thorium. In the case of a
spill the operator will be checked to see if his clothing or body has become
contaminated. If the worker is not contaminated, he may proceed with cleaning up
the area, by vacuuming up the spilled material with a portable Spencer vacuum cleaner
and placing it in a shielded container for disposal by Interex. A commercial cleaner
will also be used to assure complete removal of the contamination, and the area and
operator checked with a survey meter.

If it is found that the operator's clothing is contaminated, clothing will be removed
and body checked for radioactivity. Radioactive areas will be washed with soap and
water, scrubbing with a soft brush. A cleaner suitable for use on the skin may be
used. Waste water will be held for disposal by Interex.

The contaminated clothing should be placed in a shielded container for disposal by
Interex.


