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I_ JL APPLICATION FOR BYPRODUCI MATERIAL LICENSE
*- "-"

!

INSTRUCTIONS.- Compice Hems t enrovga 16 if this is on in hol oppbconoa or on opphco on for rene.ol of a 1 cease taformot on con'a'ried <<'o

previews opolicebens filed wdh the Commisson with respect to l' ems 8 throvgh 15 moy be encorporored by reference provided references are clear and
spe d Use supplemental shoes where necessory I'em 16 must be completed on oil oppl.cohens Moit two cep es to U $ A'om c Energy Com.

misseon. Woshington, O C . 205 4 5,'Anenhon. Iso opes tronch, 0.v s on of Move,,als Licens.ng upon opproval of this opplicohon. the oppbcoat will
e

receive on AEC Sypteduct Material License. An' AEC Syproduct Mo'ersol Lecense is essved in acceedence with the general requirements contained m
Title 10, Code of f ederal Regulations, Port 30, and the L censee is subioet to title 10, Code of f ederal Regulohens, Port 20

AT WMiCH S f'eODUC T Mat t e4 AL wilt 8E USE D 88

b. Sfet t i A DO Rf 55a t S',is.,oe i,, code itas .e., .., f;,m ao o.e,s'I sei NA*at AND Sf fiti aDostSS Of APPLIC ANT e

d.ne,e.,, w i f., s.a wooe a coise j

McDonnell Company
P. O. Box 516
St. Louis, Missouri 63166 Same

2. DtPatfMtNT to USE tyr#00UCT MAfta At 2 PatvCUS L[ CENSE NUM8fR15) (if thes es on oppigorion fo< eae.o'l of a
~

'""" a'* * -d= "' ad 8"'***''''Manufacturing & General
Engineering Departments 2h-2261-3

A IN0iviOU AL U5f tj $) (Nome end htfe of md .sdwelf s) .ho .11 s.se os d.rer#fy $ RADIAfCN PROftCTION OFFICER INome of persea dee gao'ed es rod ofica p,o
.v, o <e. .I o e, me . d-.di,c1..e. Ana h m, of h., ,,c.a.a, o,,,f e.w n

ee ,..e ..e of s,paoaae nre..os c..e e..maa d e.pe,,,m e ,a ,,em, e o,,d
ee~eme es ,a orema e end , ,*>

Some as previous license T. C. Linck - Same as previous

license.

gbl CHEMICAL AND. Os PHYSIC AL FORM AND MAXIMUM NUM6f t OF MitLICutit5 OF E ACH CHEMICAL AND OR PHYS.4 (o) SvPRODUCT MAf tstAL t fie-ea#s
ond moss av=her of eerk l ICAL FOGM frg AT YOU witt PO55($$ Af ANY QNE flMf (if .eoled soorteigt also spa 8e mome of monofocivre,, model

(1) Cesium - 137 ""-**'""*''''''~'''"d~'""-""""'''''"'"' <

|150 mil 11 curies (increase present limit of 100 millicuries to |
'

150 me). Sealed sources (Nuclear Consultants, Inc.)

(2) Hydrogen-3 !2millicuriessealedsourceforF&MCo.,Model2-2837 electron-
capture detector.'

(3) Nickel - 63 200 mil 11 curie sealed source for F&M Co., Model 2-2837 electron
capture detector.

|

|

7 or$ Cme PUaPO5: eon wHiCH erP OoUCT MAfemiat witt se useo (if 6,,,odoo me.e, ca .s f., homon ..e. ~ soppiemeo, A (so,e Arc-s i soi mo., de .om- I
pleerd in leev of this ape * If byproduct mofereal ss en the form of a sealed sovere, encivde #he acte end model number of the sforo,e confesaar ond/or devue en

t

.h h me e-<e n 6e t o,ed d/., ,, ed.)

Cs-137-Tagging bucking bars and seat ejcetion safety pins for detection after manu-
facture.

H-3 Scaled sources to be used in F8M gas chromatograph. Model 2-2837 holder.
N -63i

.

'

Sva,OS
n

93ROR
(Con..n a on rev.tw e del

9702270233 970106
~ ~ ~ ~ ~ ~ ~ ' ~ ~ ~

PDR FOIA
NEITZEL96-314 PDR ,



y. _ m_.__

.

PDQe Iwo

r TR AINING AND EXPERif NCE OF E ACH INDivlDUAL NAMED IN ITEM d (Use supplemeavo'saee's <f accessorra
'

8 TYPE OF TRAININO dud Aflor Of ON TM{ JOS fot=AL COUR5t
WH{Rf IR AINf D TR AININO ICarcle oaswer; .Carrie onseer,

e Preciples and proctices of rodrohen , y g, y ,, g,
'

peetechten
i

b Rod.oochvity moosurement stonderdssa.
,

t en anst men,ter.ng techniques and in. Same as previous license. " *

sr#vments g
,

s. Me*emotscs and colculohens boser to the; Yes No Yes No,

vs, and measurement of rodisochvely |
,

I I

Yes No Yes No
d s,eio,,coi enem of ,As.chen | |,

9. ERPERIENCE WITH RADIATION (Ac'voi use of rodeoesotopes or equevoleaf esponsace i

ISOTOPt MAAIMum AMOUNT WHERf IIPf tsfNCf WAS GAINf D DURAflON OF EXPfRIENCE TYPt Of USE

Same as previous license.

10 RADIAflON DETECTION INSTRUMENTS (Use supplemental sheets d necessary )

TYPt Of IN$fRUMENTS NUMSit RADIAtlON SEN5fflVITY RANGE WINDOW THICKNE$$ U$('

lbicfwde me6e vind model numbee of eacN AVAILASLt DtitCTED (nw /hr) (eg /cm ') (Mondereng, surwering, measunng)

i

Same as previous license.

;
_

n. MerHOD, rReOUeNCY, AND siAMDARDS use0 eN CAtmRAriNG iNsfRuMeNTS usr D A60ve.

Same as previous license.
'

17. FILM bADGt5, DO5imfTER$, AND BIO. ASSAY PROCEDURE 5 USED. (For A6m bedgm, speedy menaf af col,brahng ed precomme, er nome of seplear )

Same as previous license.
-

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHETS IN DUPLICATE
13. f ACILiftt5 AND EQUIPMfNT. Describe lebetetery fecdehes and remese hendieng eqvgHnent, steroge conteiners,'sheelding, fome hoods, esc. Esp 6enetery sheech

of lordesy es enacted. (Cacie pawer) Yes No

14. RADtATION PROTICTION PROGRAM. Describe the eed ehen preeechen proprem ecludes connel mesegres. If apphcehen sewers seeled sources, submie leek
seshng procedures where appleoboe, nome, eremmg, and esponence of pereen to perform leek teses, and errengenween for performeng inchel red shen avever, serv.
emg, mentononce end #epeer of the sevece. |

IS. WAlf t OtSPOSAL. If a comme < ciel weste desposal serv ca is employed, specily nome of compory. Osherwene, sebmit sletoded descriphon of mesheds which wdl
be used sw d.spes.no of eed.eech.e wesen end enhmeen of the type end amoune of echvny involved.

CERTIFICATE (This item smest be completed by applicent)
16. THf APPLICAN( AND ANY OFFICIAL tRECUTING THt$ CERTiflCAft ON 6tHALF Of THE APPLICANT NAMED IN ITEM l. CERTIFY THAT THl3 APPUCATION IS

* NitPARf D $N CONPORMITY WITH fiftf 10. CODf OP flONS, PART 30, AND THAT ALL INFORMATION CONTAINfD HEREIN, INCLUDING ANY '

SUPPLEMENT 5 ATTACHED MtRETO,15 TRUE A F OUR KNOWLEDGE Ape MLIEf.

/
-

. McDonnell Company

o.l. 10 April 1967
_ } sy
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f. of ceriifrmg i // i
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WARNING.- 18 U. S. C., Section 1001, 5,194 .449s makes le o criminal e#ense to make a willfvity false sessement er
supressedeelen to ony department er ogsacy of metter wHhin its jurisdiction,n

|e n. . eerseemser reeerine artics i som e-see-ass
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U. S. ATOMIC ENERGY COMbOSSION
Pcg, 1 of 1 Pages

*f,*,y*
7

MATEIEAL LICENSE
.jy

Supplementary Sheet
-

''

License Number 24-02261-03
,

'

Amendment No 15

McDonnell Aircraft Corporation
St. 14uis, Missouri 63166

.

In accordance with application dated April 10, 1967, License
Number 24-02261-03 is amended as follows:

Itest 8.J. is increased to read
8.J. 150 millicuries; no single source to exceed 4 microcuries

To Adds
6. Byproduct material 7. Chemical and/or physical form 8. Maximum amount of radioactivity whi

licensee may possess at any one time
(element and mass number)

H. Hydrogen 3 N. Foil in F & M N. Not to exceed
Model 2-2837 200 millicuries per

detector ce)ls cell

O. Nickel 63 O. Sealed sources in O. Not to exceed
F & M Model 2-6195 2 millicuries per cell |'
detector cells

I

9. Authorized use

N. and O. To be used with F & M Scientific Company
(Hewlett-Packard) gas chromatography equipment
for sample analysis.

Yp
For the U. G. Atomic Energy Comminaion

Or*-QROYe't}, Signed g,M 19 NWpay Nby__lantopes~ ~ ~

Og /gQF yIVep
w o us.o.c.,

f
.
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MCDONNELL DOLJGLAB
~ V
coses ostarsow

3' . :4

Ref: USAEC-22C-535
.

*

4

United States Atomic Energy Commission
Vashington,-D. C. 20545

' Attention: Isotopes Branch-
Division of Materials Licensing

1

Subject: Application for Modification of Byproduct Material License

Enclosures: (1) Form AEC-313 (2 copies)
(2) Calculation of Maximum Dose from 3 Microcurie

Cesium-137 Sources'

(3) Doubly Encapsulated Plugs for use in Tagging Tools

1. Forms AEC 313, Enclosure (1), are submitted for modification of
!

byproduct material license i/24-2261-03 issued to the McDonnell !

Company (formerly McDonnell Aircraft Corporation).
1

2. Previous license applications have described our radioisotope i

tagging program in detail. This is a program in which cesium-
137 is used as an aid in detecting foreign objects which may :

'

have been inadvertently sealed into the interior of an aircraft
during manufacture.

i

3 The complexity of modern vehicles has increased to the point
where radiation levels used in the past are in many instances
inadequate. Tests have showed that this difficulty can be
overcome in these marginal cases by doubling the quantity of
radioactive material.

4. Calculation, Enclosure (2), and experimental measurements confirm
the fact that radiation levels produced by our proposed increased
quantities of radioisotope are not sufficiently great to create

\
,
'

a hazard to personnel. The highest levels encountered are
\approximatelyamr/hratthesurfaceand0.05mr/hrat6"froma

|tagged tool. *

Cv305!
-

, ,

- + - . w .-s

* * 8 we6 (g na
|

same sea. wn..,n ame
1

6
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5 In view of the' fore 6cing, it is requested that our license be
. modified to permit possession and use of larger quantities of
. cesium-137. Specifically,.We wish to.chan6e Item 3J in.our
' present. license to read, "250 mil 11 curies; no' sin 61e source to
exceed 3 microcuries". - This doubles the quantity. of cesium .

-allowed in a single source and also increases total maximum'
quantity licensed. Further, Ite.m TJ should be changed to read,-
" sealed sources (Mallinckrodt Chemical Works, Nuclear _ Division;
custom sources)". Inclosure (3) describes the sources to be
used.

6. Should you require further information,'do not hesitate to
'

contact me.

Very truly yours,

MCDONNELL COMPANY, St. Louis

CL y

W. L. Kes r
Scientist
Research Division

WLK:eme
f

f

*
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JNITED $fAfl5 ATOMr (NERGY Commit 5 TON
Form Af.C-313

,- . .., e.e e

y..,
APPLICATION FOR BYPRODUCT MATERIAL LICENSE

*~* ~ =
i s C" ,0

7,z

IN$f tUCfloNS.-Complete items I through 16 if this es on inet.al oppi,tahon os en oppi, cation for renewal of o License infort abon contained m j

prev.ous applications filed mth the Commission with respect to items 8 thro,,,h t 3 rn, y t,e incorporated by referer.ce provided refersaces are clear and
I

spec #fic. Use supplemental sheets where necessary. Item 16 must be co,nsleted on oil applicohons. Mail two cop es to: U.S. Atomic Energy Com-
miasson, Washington, D C, 20545 Artenhon: Isotopes tiroach, Division of Materials Licensing upon opprovoi of this applicohon, the opplicoat will i

rece,ve on AEC Syproduct Material Ucons.. An AEC Syprodvet Material License is issved in occordance with the general requirements :ontained en
<

fT*rie 10, Code of Federal Regulations, Port 30, and the Licensee is subiect to fiele 10, Code of Federal Regulations, Port 20. I

1

1. g.) NAME ANO STRf ff ADOttSS OF APPt|CAMI (insf,fuison, form, h..pdel (b) IIIEEI ADD 86$$(ES) Af WHICH SYPRODUCT MAff elAL wiLL 61 USED (if
- , r. 6.s.d. iip C.* i d,n., , s, (.t ino in C.* i ,

1

M,:Donnell Company McDonnell Company
'

P. O. Box 516 P. O. Box 516
St. Louis, Missouri 63166 St. Louis, Missouri 63166

2 OtPAafMENT TO USE SVPRODUCT MAfttlAL 3, PatvlOUS LKIN5E NUM$tf(5). (if th.s is an app 6 cot a n., ,.n. I .I e lic.nse.

a'"" "d'a* "d ** """'6" 3General Engineering Div.
I2h-2261-03Research Div.

Manufacturing Div.
4. INDIVIOUAL USEAl$1 (Neme end istle of sadev,dved(s) who w,N ese .a d,,.ctly S RADIAflON PROFICTION OFFICER. (Nome .i pe, son des,gnet.d .e radiohon p,.tw

p.~ ..e.,6r,,a tme , . c,.. ,,,,n,.a ..,e,. e,,, n eend ,3 hon .a , ,, . , en md,..d , ,. A,roca ,e..m. .i a,. ,,emmp .d e.p.,,., .

.. .a i em a .a , 3

T. C. Linck T. C. Linck
W. L. Kester

!
:

(n) CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM NUMSER OF MILLICURIES Of E ACH CHEMICAL AND/OR PHYS.
|

4. (e) SYPRODUCT MAffRIAL. (f l.m.nas
and mess number .I e.ch ) ICAL FOAM THAf YOU WILL PO$$f$$ AI ANY ONE TIME. (if .eeled sou,re(s), ela. state nom. el manuf.cV.r, m.*f nume.,,

i

om6..i ....a m..m,e.<,. ,p.,s ,,e;
I

Cesium-137 Encapsulated Source - Custom.
Mallinckrodt Chemical Works, Nuclear Division

i

i 250 millicuries maximum,
| 8 microcuries maximum per source

I
|s

| |
e

|

! I

I |
| |

!

l

I
1

|
'

7. Ot$CRist PUaPostTOG WHICH SYPRODUCT MATERIAL WILL Bf U$fD. (if byprod.cf maf.r .f ,e f.a "humeen use," supplem.no A (Ferm AIC.J 13.) must be compi.d.d I

M s, , es m.. . e ev 6,,,.d t m ,,,,s . ,n me s.,e .i . w ,< ,,.a,* n m ae .a ,,,a.: no se, .s ese e con n., .a/, m. e ,n wa.<* m. ,, e w.n

j
6e a .ai .a >

Tagging tools and e,jection seat safety pins used in aircraft manufacture. j

|

|

|

|
|

l*
.s

n .. n , ' b
,

o Uva 1

1
1

(Conhnv.d onr.v.ri. sid.) |
|

|

|

Y I O linmt | V |
DIV1-tuvv s |

_ - - - - - - - . . - - - - . _ _ _ _ - _ _ _ _ - 9
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TR AINING AND Ex?f RIENCE OF E ACH INDIVIDVAL NtJAED IN ITEM d Use supp e=f .awi 8 ae.<.e.i.m.*
-. . . ;- , ...

8 f f" ** f t A tNiNG DUtatiON 05 ONfMtJos p oe* At 0%t51
[ WMett f t AiN!D y g g ggj gg g,,cg ,,,,,, gg,,,,,,,

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

o Pr% st oad pacchten 8 ro d. coon y y ,, g,

3E AS CRIQL;AL AHLICATIGHp' * *aa

b na.ooct.v.,y a.em.,e.e st.ndo,doo.
Y.s No Yes No

ti.e nel m.ndor.ng techniques and in. .

8 t
s'tw. ente

a Motheenotics and colaulohone bot c to the | Yet No Yes No

use .nd .eoswe nt of rod.oochvdy
'

i*

e 4

. Yes No Yes No
|' |d Seeleg+ col e4ects of #od.ohon

9. EXPttitNCE WifH RADlAflON (Actual vu of rodeorsotopes or eavevolent espersonce )

ISOTOPt MAXIMUM AMOUNT WMtat t APititNCE WAS GAINtD DUtailON OF IXPititNCI TYPE OF U$t_

SAME AS ORIGINAL APPLICATION

10. R.ADIAflON OfitCfiON IN$ffUMENT$ (Uw supple. ental sheets af nuessory )

TYPE Of fN$itVMINI$ NUAsste AADIAflON SEN$mVnY RANGE WINDOW THICKNt5$ U$t

- (Incivde .one .nd .odef av.ber .I each) AVAILAstt DtitCit0 (or thr) (.g te.') (M.nd., ag, survenng, .eo.or.g;

! SAME AS ORIGINAL APPLICATION

|

t t, METHOD, Ptf QUENCY, AND 57ANDARD5 U$tD IN CAU$RAflNG IN$faUMENTS Lt$ftD A40VI.

SAME AS ORIGINAL APPLICATION
12 FEM SADGES, DOSIMif tt$, AND $10. AS$AY PeOCEDutts USED. (f., fil. 6. dye., .p.cefy nie#hed of c.hbr.has and pr.co.s.g. .r ne.e .f suppi.or )'

.

SAME AS ORIGINAL APPLICATION

INFORMATION TO BE SUSMITTED ON ADDITIONAL SHEET 5 IN DUPLICATE
l3 PACILifit$ AND EQUIPMENT. Dest,ebe Selp.e .ry f.ctl.het .nd M 4e h.ndieng .qvip.ent, s.et.ge c.ntosa.es. sheelding, Iv.e h.eds, .tc. Espl.n.tery sk.ech

.e 6 c.h.y .. .n.cha (Cince .e ,) v.. N.
SAME AS ORIGINAL APPLICATION

i

14. RADIAtlON PSOftCilON PtOGRAM. Deut *be the f.de.h.n pt.8.ch.n pr.gr encluding c.nar.1.s.sur.s. If .pphcote.n c.v.es s l.d wrces, sub.ef le.li

to.t.ng m.cav .*.,. ., pie.bie, n. . t, ag, .nd . nce .e ,e, n i. ,.,e ;. 6 ts. .nd .,,.n,..ene e., ,.,# ng in.h. ..d h.n ,v.y. ,v.

e.g. . n.nc. .no ., .e .. c. .

SAME AS ORIGINAL APPLICATION
i s. wast! DisPOsAt - w . c. .n..i . d.. .e.ve. .. ..,i.ya, . oe, n. .e c n,. O , . 6..t d .ia c.,,h.n .e .e.h.d. 6 ch .iii

6. ..a s., d. .ng . ca. ch.. . .nd h . .f th. typ. .ad o unt .f ochwrpy inv lv.d SAME AS ORIGINAL APPLICATION |
csailricATE (This item ahese.be semple 9 eel by applicent)

le, THE APPLICANT AND ANY OFFICIAL EXECUtlNG THIS CfRflNCA?t' ON 96 MAR THE APPLICANT NAMED IN litM 1, CEAfif f THAT THis APPUCAflON il

PttPARED IN CONFOeMefY WIfH fitLE 10, CODE OF PEDt#AL RtGULATIONS, I 44f AND THAT ALL INFOGMAflON CONTAINED HE AtlN, INCLUDtNO ANYI

SUPPL!MINil Aff ACHED Mtttf0, l$ TRUt AND COattCT TO THE St(f Of OUAYNO EDGE AND BEUEF.
s q g-

d McDonnell Company

.. e( ,N ,9
- Aphc.nt n a .n i.e. i, _.

.. . >1 ' Nilliam L. Kester.,

Dai. 8 February 1968 .

- -

_\. p.

',3 Q hairman, Isotope Consnittee j
'% % f.H. .f c.< hey.g .mc

,

!
. / g

WARNING.-l 8 U. S. C., Seoien IDDI, Act of Jvn. 25, t 9d,P ~2 heet. 7dt, mek.s it a crimin.se o#eas. to moh. e .illfvliy fels. so.a.nient et6
r.pe ent.4,on 4. ony d.p rt nt or ogency of the Und.d $ totes .s t any maner .ithin its ineriodich.n.

. s es. set esi.vi .mca i is.e .-us.ess

.w--~~.- .. . . - ~ - . . - . ~ . - ~ . . . _ . . . . _ . , . ,
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Calculation of Msximum Dose from 3 Micrecurie Cesium-137 Sourecs

Using the fon.ula

0IV = 0.156 n E(10 pa)
,

where

IV = dose in cr/hr/mc at one meter

n = number of gammas per disintegration

E = gamma photon encrcy in Mev

pa = true linear energy absorption coefficient for air

We have for cesium-137

I =0.156x092x0.661x3.4=032mr/hr/mcatImeter

This trancforma to

0 32 x 43 = 13.8 mr/hr/mc at 6"
,

For 8 pcuries A

I -0.112mr/hrat6".
1

This value is obtained with no shielding an.d so represents a maximum value.
1

Since 8 pc sources vill be sealed into plugs of at least 0k36" steel, the |

t

attenuation will reduce the radiation levels to approximately one half.
1

uxc for steel 0.435" thick is ~ 19

,

Page 1 of 2
Enclosure (2).

of W. L. Kester's*

Letter Ho. 5396
Dated 8 February 1955

.
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d

.

/

.

From this we find that the radin'J ;n level from 8 c Cs-137 sources

is well below the hazardous leve]

The manner in which these bars are used and stored is such that there
.

would never be sufficiently great numbers in one area so as to raise the

radiation levels by more than a factor of ten, or to a value which is
.

still less than 1 nr/hr at 6".

i

!
- .

|
,

4

,

I

.

l

I

li

i

i

C;30S
.'

Page 2 of 2
Enclosure (2)
of W. L. Kester's
Letter No. 5396
Dated 8 February 1968 |

- - _ _ _ _ - - - _ _ _ _ - _ _ _ _ _ _
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Doub2y Encapsulated Plugs for Use in Ta56 ng Tools1

Our original supplier of custom c.ade plugs was Iluelear Consultants,

Inc.. They have been a: quired by Mallinckrodt Chemical Works, Nuclear
.

Division who will continue to cupply our needs.

The new supplier vill nodify this source to the extent described

below in an effort to furnish a better product.

Cesium - containing plugs vill be fabricated by pipetin6 an aliquot

of cocium chloride solution into a section of copper tubing 0.250" in

length by 0.180" O.D.

This tube, scaled at both ends with ceramic cement is thoroughly

dried, then it is inscrted into a drilled steel plug as described in

car 31,.;r communications. The only change has been the addition of the

inner copper encapsulation which should give better protection in case

of failure of the ceramic seal in the outer steel Jacket.

1

I

#

Enclosure (3)
of W. L. Kester's
Letter No. 5390
Dated 8 February 1968 i

)
i

_ _ _ . _ _ _
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* " ". " "* U. S. ATOMIC ENERGY COMMISSION Page I nf 1 Pag s

6 3YFRODUCT MATERIAL LICENSI
~~

Supplementary Sheet
24-02261-03

.' .Ilcense Number

Amendment No 16"
i'

'
-

s
McDommeLL Company4

St. Louis, Missouri 63166 |
!

j la secordance with application dated February 8, 1968, License
Number 24-02261-03 is amended as iollows

2

Item 1. is amended to reada |
1

1. McDonneli Ceapany !

I

; Items 6.J., 7.J., S.J., and 9.J. are amended to readt i
.

.!

) 6. Bypmduct material 7. Chemical and/or physical form 8. Maximum amount of radioactivity whic

(element and mass number) licensee may possess at any one time*

J. Cesium 137 J. Sealed sources J. 250 millicuries,
-

; (custom; Nuclear no single source

i Consultants or to exceed
I Hallinckrodt) 8 microcuries

:

l'
i

i 9. Authorized use
i J. Tagging tools and ejection seat safety pina used in aircraft
: manufasture.
6

$

;

?

i

|

I l

|

.

'

.

,

' .
,

>

,
'

?

Atomic Energy Commission
For the U. S.ngmal Signed tiy '

4

ui

MAR 4 1968 Robert E. Brinkman
|

,

'

Date by Isotopes Branch
- f

Dtetston of Mat. rials Lic.nsing
l, Washington, D. C. 20S45

'

41utatoova
z ..,~ w:

,

= w * w * ,
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MCDONNn?LL DOUGLA6 W%/
c o n e o or a rs o ne

2 3 APR a68

USAEC-220-5L97

United States Atomic Ener6y Commission
Washin6 ton, D.C. 205h5

i

Attention: Isotopes I-anch
Division of Material Licensing

Subject: Application for Modification of Byproduct Material License

Enclosures: (1) Form AEC-313 (2 copies) 1

|

Gentlemen:
,

1. Forms AEC-313, Enclosure (1), are submitted for modification of
Byproduct Material License M24-2261-03 issued to the McDonnell
Company.

Yours very truly,

MCDONNELL COMPANY, St. Iouis

J M

W. L. Kester
Scientist
Research D. ision

WLK:eme

#
L-.RTm_. e\L

FOR DIV. OF C07,1PiMEE
.

01974'

() -, , , , , , s.., u. .. a ,,,..
,,2 y
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UNiff 0 staff 5 AfoMic fHf AGf CoMMIS5 ION . . e. .. e

1 #w. AE.C. 313 * ~ ' ~ ~ ~ " - " > '
APPLICATION FOR BYPRODUCT MATERIAL LICENSE

..
'' io Cre a

Information conto.ned inIN5ituCTIONS.-Complete items I threveh 16 of this is on inihol opphcohen oe on opplicohon for renewal of a hcense.
previous opphcohens filed with the Commisson with respect to items 8 through 15 may be incorporated by reference provided references are clear and
spech Use supplemental sheets where necessory. Isom 16 must be completed on all opplications. Mail hvo copies to: U S Atomac Energy Com-

meseson, WesNngton. D.C., 2054 5, Anonnoni Isoeopes tror.ch, Dims.on of Meterials Licensing. Upon opprovol of th s opphcohon, the opphcont will
rece4ve on ACC Syproduct Meredal License An A!C Syproduct Motetsel License as issved in occordonce with the general seguirements contained in
fiHe 10, Code of Federei Regulations, Poet 30. ond the Licensee is subiect to Title 10, Code of Federal Regulations, Port 20.

rd
1 les N AME A 40 ifetti A004865 Of APPLIC ANT sa.neve.ea. 6,= h.... sos abi Sf8tti ADDet35ttil A1 wHICH lvPSODUCf MAf teiAL wtLL St U$to+

. 6.w is. C.* s
se.,,,,, m i t.: :P Cw. 3

McDonnell Company
Same as 1. (a)P. O. Box 516 .

St. Iouis, Missouri 63166

3 PREVIOU$ LICtN$t NUM&tR($|. (if sh.s ss en oppfs<oh.n f., ,e.e of .f e

2 DEPAffMINT IC L'$t 6YPeODUCT MAftElAL

Advanced Eleetronic Techniques '"**"''**"'"d***"d'"*"""'*'N
24-2261-03 o

4 iNDeviDUAt U5teisi < N.~ .as *,se .a ms. s t. .ae -as .e ., #, ei, s ADiAf.ON PeOreCriON Orriue <No~ or p- *.. ras , s <. ,,e-

,e,v..e .. e, nr.,.s t ,.. c..e.e se.p. e i....a a .w .<4- .# .*, M .as. .,sv.s .., u.a ,e.-, ., n.. o ., s e. .

w.eme s a s ,3p

D. H. Covdt.'ck T. C. Linck
,

b

6. l.) CYPeODUCT MAftalAL |t8em nf. (b) CHEMICAL AND/ 08 PHYSICAL FOEM AND MAllMUM NUMett Of MILUCueit& Of I ACH CHEMICAL AND/OR PHYS.
.ns me.. a , .f eash ICAL 7082 fMAf VOU wtLL POSSESS Af ANY ONE flMt (if oi.d v, gel.l .l.a sfc nome el me.viottwr . mas $

.j

w. w e e. s .. . . ..,, p . ,, is

Promethium-147 Encapsulated source;

3M Company Model 1E2J
:

3 sources; maximum of I curie each source.'

l

(W byp edwe rel fw he a .e." . pri.meaf A (form AEC.) # jo) mv.i be com-
DESC#itt PURPOSE FOR WHICH $YP90DVCf MAfIetAL WILL, .68 USED.w

. w. se o,.a ses ,.6, .i e . ,.3 . , .#., *, e m7
,w.,,.,... p6,,,.so.t e .es .e e .
.* * *e .. ..er6e es w s.

Self luminous markers, sealed into fused silica.
I

i

.

1

i

C1874

iC t d rs. .
.n --

- nn . , , . ,
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-

. .. . . - --

'&I h
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i

i t
p.n. f . . '

c ose supple.a.asa s ...i .8 a.c s... . isa
TR AINING AND E APERIENCE OF E ACH INDIVIDUAL N AMED IN ITEM d

'
ON foe.AL COUest
fe,,,,THE 1065 f fPt O' f RAINiNO DURAfiON Of

WMitt itAINED gg aiging ,,,,,,,) ,c,,,,,,,,,,,,,

. P, ac.pl.a .ad p,.ct.c.* .I r.di.h.a Yn N. Yn N.i

pr..echa. T

'

i i
. R d c... .., .. . .. .. . .d .,d . s. . '" "*

.. .ad ..a.,.a,enha...n . d.... Same as original application | *" "* |

..,...ae.

j j yn N. j yn N.. u. n .ad es wie. i,...c es.

!. .ad .... . .. ..d...c s.. . ,
3

,
,

i }

Yn N.I yn N. ;.

4 s..i.e.c.i .a.oi of d..h.a |
| I
.

y (RPititNCE WITH RADIAflON ( Actw.! vs. .I r ...scf.f.s et equa.f.af .89.''.ac. )

15010Pt MAllMUM AMOUNT WHttt IIPititNCE WA5 GAINED DURAftON Of IIPititNCE TYPE Of U$t

Same as original application

to GADtATION D*f8CTION IN5f tOMENf 5 (Use supple-eatol sheets of nuessory )

TVPt Of INsf aumENTS Numets RADIAflON SEN$lflVlfY RANGE WINDOW TMiCKNESS U$t

fiativde .e6e .ed ewel av.be, .I e.ch) AVAllASLt DtitCf10 ( r < brJ (.g /c.1 (M.aan,eag, sur .r.ag. .e.svr.gf

Same as original application

11. METHOD, FttQUINCV, AND STANDARD 5 USLD iN CAUStAflNG IN$ftUMEN1$ Li$ftD A40VI.

Same as original application
v.,wiiwi, <,ea a.s ww.a..am s. ., -. a sed.- )

is. et= uDGEs. DOsi=tfIts. AND siO. Ass.v PROCfDUus ustD. . r

Same as original application

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS IN DUPLICATE
is eACiufits AND iouiPatNT. D.wa. i.w , s a. ..d ,. . h.ade . a, . . n. sh id .. e. h a. . E .,i. 4.,, .6 h

Same as original application.nuaa,...n=ha ic.,ci. .- v N.

i . MD4AfiON PROftCDON PROGRAM Duc,4. H ed h.a p,Wwt a pr.g .chsd.ag s. ate.1 swn. W .ppl.c.f a seews s id 6.wcH, sub..f bpk

m d -h . i .ia.. . . . .a n,. . .e ,.n.a i. ,.d i 6 . .a a s. ,.a .. .aa.. d. a .r. ~

. . ~..a ,s . . Same as original application
is. wAsft DisPOsAt. u . .. . i -.. d.. i .<. .. P .r.d. in.c.#r .e c ar oih. w . ..b.a 4.i.d.d 4 cr.ph.a as 'h.4 -h.ch ..iti

b. d I., desp.s.ag .6 e.d. che. es.s .ad enh *es .I th. .ype .ad uat .f .ct vdy .av.lv.d. Same ag Original application
CERTIFICATE (This item must be sempleted by applicewet)

16. TMt APPtiCANT AND ANY OPPtCIAL ExtCUTING THi$ CtthMCAft ON StHALP OF THE APPLICANT NAmtD IN litM 1 CittiFY THAT THl$ APPLICATION l$
PetPAttD IN CONPO8mlTV WITH fiftt 10. CODE OF PtDttAL atOULATIONS, PAff 30, AND THAT ALL IMPOGMATION CONTA4NtO NttilN, INCLUDINO ANY
SUPPLlatNTS Aff ACHtD NtattO,1% f tut AND COtilECT TO THE Stst Of 000 KNOwltDGE AND teller:

McDonnell Company,

Cn A[.
>- i

19 April 1968 sy, n
-o. ''

W. L. Kester
.

Chairman tone Committee
.

Twi. .I awhey*e .8hs''
.

WA3005008.-15 U. $. C.,5.di.n 1001 Act of Jua.25,194 0s 62 Se.t. 7493 m.kes it . crisnia.l .#.as. 9. moh. . willfully fels. st.wm.nt or
v.pr se.86.n t. .ny d.p.rtm.no er .g.acy of th. Unie.d Se.e.s .s t. .ny sn.te., within hs ivrisdicti.n.

. . t e...s.t P.i.ri.e .rrses : i e .-n.-an

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

l
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acL:IB:RJD (01974)

MAY z 1 d68

.

McDonnell Company
P. O. Box 516
St. Iouis, Missouri 63166

Attention: Mr. W. L. Kaster
Scientist
Research Division

i

f
dentleans:

24 02261-03 authorising
Mclosed is Amendment 17 to License No.

| If you wish to add
the use of promethium 147 sealed sources.

f.
Mr. D. E. Cowdrick to this 11osess as an authorised user, please!

ocuplete Items 8 and 9 of Fem ABC 313. |
1

!

Simoarely yours,

1 0$d tiend h
Stet L khkmss 1

'

J

Robert E. Brinkass
|

;

Z80t* Pee Brenek'
1

Invisten et unterials
;

Lieensing

.

SMGasures '

1. Ausse. IT,.
'

-3. Pass 313w/iastr.'

' bec: Standard Branch Dist. ,

CO, Region III '

. . .i

INL
,

#

INL:I_B f. .INL:
.

..
.- 7 ..

-.

omex > ;

RJDube/dba . _
_ _

;

.. . :
svamuer >

-

$68 '
,

5/ab/6s
___-

, , , , , , ,
,==>

_

'
,

a . - - . = . , _ _ , _
,.

_ . ' - +-_r.*
- - % %. -

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

h Qg ,. . . C. -- w
_

,.

mm wt u /pt- .a mf) + i n
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Lf ( ""C"''' U. S. ATOMIC ENERGY COMMISSION Pco* 1 nf_1_Pegas
,

) !, 3YPRODUCT MATERIAL LICENS:4

'

| Supplementary Sheet'

License Number 24-02261-03'

,

Amendment No 17

,

McDommell company
2. O. Box 516
st. Louis, Missouri 63166

,

la sesordamse with appliestion dated April 19, 1968, Lissaae
Number 24-02261-03 is ammeded as fe11ewss.

, .

4

To addl
;

6. Byproduct material 7. Chemical and/or physical form 8. Maximum amount of radioactivity whic

(element and mass number) licensee may possess at any one time ,

P. Promethium 147 P. Sealed sources P. 3 sources.
(3M Model IE2J) not to exceed'

1 ourie per
source

i

9. Authorized use
',

P. To be used as self-luminous markers.
,

|
|

.

For the U. S. Atomic Energy Commission |

| Original Signed By

MAY 2 71968 - Robert E. Brinkman i'

Date by 1sotenes Braneh !
m.mawe. w %n.% |

'

Wphanean. D. C. 20S45

C $ D f h 04 1
.

I J

(31-n , ,, - . . - - . . ~. ? -

,,

wt~touty jo(-

- _
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MCDONNELL DOUGLAB \
%s

cono onaroom

11 JUN 1968

Ref: USAEC-220-5595

United States Atomic Energy Commission
hashington, D.C. 20545

' Attention: Isotopes Branch
Division of Materials Licensing

Subject:- Application for Renewal of Byproduct Material License

Enclosures: (1) Form AEC-313 (2 copies)
.

(2) Supplemental Sheets to Encl. (1) (2 copies)

1. Enclosed are forms AEC-313 with attachments in application for
renewal of Byproduct License 24-2261-03 issued to the McDonnell
Company.

2. Should yor, require any further information do not hesitate to
contact us.

Very truly yours,

MCDONNELL COMPANY St. Louis

l'

W. L. Kes
Scientist
Research Division

WLK:eme W

hFm*q 0G,2wwwwB\
3 ,, ... u

w'y

* ' ' " " * * ' ' " " * * ' ' " ' "
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APPLICATION FOR BYPRODUCT MATERIAL LICENSE
# re,m Aec. m

*
l of a licerise, com.

INSTRUCTIONS.-Complete items 1 through 16 if this is on initial opplication, if application is for renewaos requested in items 8 through 15. Use
l hans. Mail three copies to:U.S. Atomic Energyh

plate only items 1 through 7 and indicate new information or change s in t e program
Isotopes Bronch, Division of Licensing and Regoletion.Upon approval of thisAn AEC Byproduct Meterial License is issued insupplemental sheets where necessery. Item 16 must be completed on all opp ico

Commission,Washin son,D.C.|20$d5. Attention:opplication, the opp icent wif receive on AEC Byproduct Material License.f Federal Regulations, Port 30 end the Licensee is sub.1

accordance with the generef reguirements contoined in Title 10, Code o
ject to Title 10, Code of Federal Regulations, Port 20.

(11

(6) 5fttif ADDallstts) A7 WHICH SYPRODUCT MATEtlAL wtLL Bt USED.
~ (lasidvhen, Arm, hospefol,

d>#erent from i fe)1lol NAME AND STatti ADOtt$$ OF APPLICANT.1.
person. est )

I

McDonnell Company Same as 1.(a) |P. O. Box 516
St. Louis, Missouri 63166

2. Ptevoul uCfN5e NuMeetm of e.s .s en .,,s.couen e, ,enew t.s o
'"*""''"""d''''*"d*"""*'"'2. DePattMeN710 use smODuct MAritiAt advancedManufacturing, Quality contro 24-2261-03

electronica, Research, General engineerirg-
5. RADIAftON PROTECTION OmCit (Nome of person desegno'ed es redeofee.a pec.$

secton oKser d e er %e mduveduct user
,Avath vowme e his Wo;aang end ui

(Neme end hfie of #ndswdvel(s) who well use er directly n
4. INDIVIDUAL V5tals). Gove Wom,nq emi espernence se items 8 and pernence os in 99 ems e ed 9 )superesse use e byprodvet morernet.n

Wl T. C. Linck
D. L. Holt C. J. Wolf D. L. Holt *
W. L. Kester T. C. Linck

F. C. McCallister (RQi- " Attachment 8 & 9 enclosedN. A. Lamb v aphy),
AND/OR PHYS.

p) CHEMICAL AND/04 PHYSICAL FORM AND MAXIMUM NUM8f t Of Autticutif5 OP I ACH CHEMICAL (if neoled source (s), oise stato nome of manufactura, model
ICAL PORM THAT YOU WILL POS$f 55 AT ANY ONE 71M2.6. (e) SYPRODUCT MAff t|AL. (flements

and me s numbw of em-h ) n ber, n.,n,b., of sowce, ed me..m.,,,, oc
, ,w som i

See Attachment
See Attachment

of by,. d9 mansnol a for " human use," supplement A (form AK-3 f fef must be con-f the asorepe centener and/or devue m
7. DESCalst PURPOst FOR WHICH SYPAODUCT MAftetAL WILL SE U5fD.ff byprod.ef me semiis a the form of a sealed source, wwlvde the mole and model number os

placed a lov'ef he ieum.
whah lhe source will be sfered ed/or used.)

See Attachment

?
e
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P erm D E C-313 (548) *W ' '

4

TR AINING AND EXPERIENCE OF E ACH INDIVIDUAL NAMED IN ITEM d ,ise swoo.emeasal saeers J **:essorr: *
i

d 8. fYPt OP TRAINING
DURAfiO,go FO,c,MA,,L COUti, tN OF ON f at JOS R

etet itAWED ygg,y gg,,,,,,,,,,,, ,, , , , , , ,

s. Princ,ples and prochees of radiation i | g g, g g
paesechen !

'

b. nodioecivity moosv.ement stender 4:e.1

ti.n and monito,in, e.cha.g n end in.| See Attachment Yu No Yu No

si,vments ,

s. Molhematics and colculeteens basic to the yg g, y g,
wee end moosurement of redieoctivity

"d. Sielogical efloos of rodiation .

9. tXPititNCE WTTH RADIAf10N. (Aceval use of rodsoesotopes or ogwwoleat esperience-)

150f0Pt MAAIMUM AMOUNT WHEkt EXPititNCE WAS OAlHtD DURAflON OF iXPERitNCE TYPE OF USI

See Attachment

10. RADIAflON OfitCTION IN$ftUMENTS. (Use supplemen#al sheets il necessary )

TYPE OF INSTRUMINTS NUMSat RADIAllON SIN $fftvlTY RANGE WINDOW THICKNIS$ U$4

(6sclude make end model number of earn) AVAILABLE DtitCTED (ar/hr) (eg/ce') (Mon.#enng, avrvermg, measunng)
_

-

ll. METHOD, FRtQUfMCY, AND $fANDARDS USED IN CAUSAAflNG INSTRUMENTS Ll57tD A60VI.

I2. f t.M EADGES. DOslMitta$, AND SiO. ASSAY PeOCEDutts U$tD. (For Alai tiisdges, spec fr meshed of cohbrahng and p<ecessmo, or name of sigspleer )

1

1

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS ;
I 3. FACILITill AND (GUIPMENT. Descril>e lobotetery fechtes and reme*e handing eqvqpment, steroge conseiners, shieldmg, fume heeds, etc. taplenosory sketch I

of loc 6hty 6s etteched. (Cesde ans or) Yes Ne

14. RADIAllON PROftCTION PROGAAM. Omnbe the e diohen preeechen pregnen meludme cenwel meeswes. If applicehen seve<s sealed sewces, subed lest
seshng peecedures where opplicable, nome, keming, and espee.ence of person so perform bsok sosta, and errengemonis for performing inmal redner6en survey, serv-
icing, moetenance end repeir of the sevece.

I
1s. WA$Tt DISPOSAL. It a comme < ciel wesse disposet smice is employed, specify nome of company. O*erwise, submit deleiled duriphon of metods which wel

be weed fee disposmg of redieschve westes and enumeses of the type end emovat of echwesy lavolved.

'CERTIFICATE |This item mugt be completed by oppilcent)
14. THf APPLICANT AND ANY OPPICIAL EXECUTING TH15 CitTIFICAft ON StHALF OF THE APPLICANT NAMED IN litM I, CESTIFY THAT TH45 APPUCATION $$

Mt! PARED IN CONFORMITY WTTH fffLE to, CODI OF FtDetA1 REGULAtlONS, PART 30, AND THAT ALL INFORMATION CONTAINIO HEMIN, INCLUDING ANY
$UPPLEMENTS ATTACHtD HtAETO,18 TRut AND CF ""'T OF OUR ENOWLIDGE AND ttLIEF. ,

e |

j MLcDonnell Company !
e e named in esem i !

o. /D= -- (148') k.q
. .

William L. ster ,
-_

A,E* rF n.
_ . .s

_ .

Q( N J' .. Chairman & toJLe Committee |

4 s
'

/e
- riti. se s.rhe i.sg . mci.e ir. ,

,

wanNWO.-18 U, S. C., Section 1001 Ad of June ES,19d 8, 62
,e,,.eeniet6en is any de,.rt.nene . .g.nc, a sie uni d sie.n .s to og,$hsthd9, makes it e criminal effense to make a willfvily falso soetement orJ

> , within its ! ,isdiction.
~~

47 ee .e .. .
, _ _ _ . . _ _ _ _ _ _. _ ... . . . _ . - . - - - - - - - - - . . -- ----

,

|

'
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i

i

|<.

!
;

- *

McDonne11' Company
P.O. Box 516'
St. Louis, Missouri 63166

. .

FORM AEC-313
-

'6.(a) 6.(b)

A. Any byproduct material with A. Any chemical form; 25 mil 11 curies e,ach
atomic numbers 3 to 89, inclusive. nuclide.

B. Any byproduct material with atomic B. Irradiated parts and components; 1 curie
' numbers 3 to 83, inclusive. total.

- C. Americium 241 C. Any chemical form; 1 millicurie

D. - Americium 241 D. Sealed sources; . Foil manufactured by
Radiation Research Corp;, and contained

E. Cobalt 60 ' in Lion Research Corp. carbon dioxide
detector; 20 millicuries, not to exceed

- F. Cesium 137 1 millicurie per detector.

G. Hydrogen 3 E. Scaled sources (vire), not to exceed' 200
millicuries

. H. Hydrogen 3
F. Sealed sources, (custom, Nuclear

I. Strontium 90 Consultants or Mallinckrodt); 250 milli-
curies, no single source to exceed 8

J. Nickel 63 microcuries.

- K. Promethium 147 .G. Foil in JarrellvAsh Model 28-750 or
28-751 Detector cells; not to exceed 100
millicuries per cell.

H. Foil in F&M Model 2-2837 detector cells;
.

not exceed 200 millicuries per cell.
.

I. Foil in Jarrell-Ash Model 28-752 or
28-755 detector cells; not to exceed 20
millicuries per cell.

~

J. Sealed source in F&M Model 2-6195 detector
cells; not to exceed 2 mil 11 curies per
cell.

K. Sealed sources (3M Model 1E2J); 3 sources
not to exceed 1 curie per source.

.

.

Attachments
Page 1 of 2

G3295-
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$ McDonnell Company.
'

P.O. Box 516. ''

St. Louis,'Miscouri 63166 ,

; F05MAEC-313'-
*

i

'7. A,B&C- Research'and Deve3opment as described in Section 30.4 (q), 10 CFR 30.

; D. Testing and calibration of carbon dioxide sensors.

E. ' Instrument calibration:
-

1 F. Tagging bucking bars and seat ejection safety pins for detection after
" - manufacture. -

' O &' I, To be used in Jarrell-Ach Company gas chromatograph for sample detection.
'

H & J. be used with F & M Scientific Company Sas chromatograph for sample
. detection.

*

K.. To be used on self-luminous markers.
,

t

i-

>

l

.

$

k

E

I

.

:
.

.

.
,

.
1

.

Attachments''

Page 2 of 2

,
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'
TRAINING AND EXPERIENCE 131TH RADIOACTlVITY LO

- C)

$DENVER L. HOLT
O

1
I

8. Ty:x of Traininz Where Trained Duration of I On The Formal.
Training Job Course ;

a. Principles and practice (Ret 8-a, b,- c, d) Mallinckrodt Chemical, Uranium 9 years yes no
of radiation protection. Division, Health Department (MCW). ;

b. Radioactivity measurement, (Re: 8-a, c) AEC personnel at MCW; course on 1 week yes .yes -

standardization and criticality safety. 1

:Iscnitoring techniques and (Re: 8-a, b) AEC, Nevada Test Site; Radiological 1 week yes yes
instruments. Assistance Team Training Course.

c. ' Mathematics and Calculations
'

tasic to the use and measure-
=.: nt. of radioactivity.

d. Biological effects of ,

'

radiation.

9. Experience With Radiation t

!

Isotopes Maximum Amount Where Experience Duration of
Was Gained Experience Type of Use

B

anium-Natural Tons in process MCW Nine years
Radiation.p~d metal

rotection for i
'

refining an
fabrication. '

.anium-1.5% Enriched Tons in process MCW One year Radiation protection for t
refining and metal i

'

fabrication.
acrium-Natural Tons in process MCW Two years Radiation protection for ;

refining operations..

. 26 -snd various 10 me MCW Nine years Alpha, beta, gamma source:
small sources di 10 me for monitoring and count- ;

ing equipment calibration

.

a _ _ _ _ _ _ - _ r _ - _-____-_m_ _ _ _ _ - _ _ _ _ _ _ _ _ -_ _ _ _ . - _ _ _ . _
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. U. S. ATOMIC ENERGY COMMISSION **pa$*1 MZU22hM3

1YPRODUCT MATERIAL LICENSI mondment No. 18f'**i

! Pursunt toTae Atomic Energy Act of 1954 and Title 10, Code of Federal Regulations, Chapter 1, Parts 30,
'

32,33,34, and 3S, and in reliance on statements and representations heretofore made by the licensee, a licensea

f. is hereby issued authorizing the licensee to recei<e, acquire, own, possess, transfer and import byproduct mate-
d. riallisted below; cnd to use such byproduct material for the purpose (s) and at the place (s) designated below.

This license shall be deemed to contain the conditions specified in Section 183 of the Atomic Energy Act of
1954, and is subject to all applicable rules, regulations, and orders of the Atomic Energy Commission now or

f hereafter in effect and to any conditions specified below.
J.a sooerdemos with application datedLIC'"*** '

!~
June 10, 1968~*

1.
,, HoDomme11 Compeay

3. License number 24 02241 03 is amendedp
La its satirety to read as followet

2. F.0. Sex 516
St. Louis, Missouri 4. Erpiration data July 31, 1973

,

63166
\ S. Reference No.

i 6. Byproduct material 7. Chemical and/or physical 8. Maximum amount of radioac-

(element and mass number) form tivity which licensee may
possess at any one time'

A. Any byproduct A. Any A. Not to azooed
material between 25 millieuries

Atomic Nos. 3 and per radionuolide
83, iactusive :

B. Any byproduct 5. Irrediated parts B. 1 ourie total |
|

material between and composeats
|Atemio Nos. 3 and '

83, ImelusEve. - - -

C. Americium 241 C. Amy C. 1 millieurie
D. Americium 241 D. Foils D. 20 mL111euries
E. Cobalt 60 E sealed seuroes E. 200 milliouries
F. Cesium 137 F. Sealed Seuroes F. 230 milliouries,

met to emoeed
8 mieresuries per

j seuroe-

G. Hydressa 3 G. Feils for G. Not to esmeed
detooter eella 200 milliouries per

;
ee1L'

; H. Strontiaan 90 H. Foils for E. Not to exceed 20
: detector oelle millieuries per cel:

i 1. Nickel 63 1. Foils for 1. Not to escoed 2
I detector eells millieuries

J. Promethium 147 J. Sealed eeuroes J. 3 eenroes met toi

eseeed 1 ourie
per source

:

i _ _ _ . . ._ .. . _ . . . .

$

d
D

4o ,m m -
, -,m

i

_ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ ___
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N"j,g;** U. S. ATOMIC ENERGY COMMISSION Page 2 . oL__4__Pages ,

'YPRODUCT MATERIAL LICENSF I-

y Supplementary Sheet
License Number.14 02261-01'*

Amendment b. 18 ;

9. Authorized use
i

A., B., C. Research and develop 1 ment as defined in 10 CFR 30 |

D. Testing and calibration of carbon dioxide ====ars. I

E. Instrument onlibration. ,

F. Tagging W i=s bars and seat ejection safety pins for detection after
mannafacture. -

G. H. and I. Gas chromatograph units for suspie analysis.J. ,Self-1=* =2= ==-ha-a (
,

CONDITIONS

10. Byproduct material may only be used at the 11 - ==a's address
stated in Item 2 above.

11. The licensee shall comply with the provisions of Title 10,
Part 20, code of Federal Regulations Chapter 1, " Standards

i for Protection Against Radiation."

12. Byproduct material shall be used by, or under the supervision of,
1- D. L. Holt, W. L. Koster, N. A. Lamb, C. J. Wolf, T. C. Linck, or
| F. C. McCallister.

; 13. A(1) Each sealed source containing byproduct natorial, other than
Hydrogen 3, with a half-lifa greater than thirty days and in;

; any form other than gas shall be tested for leakage and/or
i cont ==ination at intervals not to exceed six months. In the

}
absence of a certificate from a transferor indicating that a
test has been made within six nonths prior to the transfer,

!

!' the sealed source shall not be put into use until tested.
|
1

|

r

1

i

!,
;

i

I

:
!

,

'" * - er e -w6 ...e_e w.m..g. . , . . , . . , ,,

!

t

f

1

,

I

s

.

f

_ .
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U. S. ATOMIC ENERGY COMMISSION Page 3 of 4 Pages

1YPRODUCT MATEltIAL LICENSF'
| "

f
Supplementary Sheet

License Number __M1311-0* '

| A h t No. 18
! 13. A. Concinn.a
!

(2) Notwithstanding the periodic Leak test required by the
;

p.v:Mi== paragraph, any 14a===ad sealed source centaining
; byproduct material is eaampted from periodio leak tests,

provided the quantity of byproduct asterial contained in
the source does not esseed tem times the city specified,

4

fee the byproduct material in Column 11, e A, Section'

31.100, 10 CFR 31.
q

j (3) The periodio 1mak test .q-4=M by this somdicias does not
apply to sealed seuroes that are stored and ast being used.

i The sources eneepted from this test shall be tested for
leakage prior to a v use or transfer to another persom unless
they have been leak tested withis six months prior to the

i date of use or transfer.*

!

B. The test shall be capable of detecting the presence of 0.005I

j microcurie of radioactive material on the test sample. The test

sample shall be taken from the sealed source or from the surfaces,

j of the device in which the sealed source is permanently mounted
or stored on which one might expect contamination to accumulate.,

,

. Records of leak test results shall be kept in units of microcuries |
; and maintained for inspection by the Commission. |
.

C. If the test reveals the presence of 0.005 microcurie or more of;

removable contamination, the licensee shall i===diately withdraw
the sealed seuros from use and aball cause it to be decantamina-:

5

ted and' repaired or to be disposed of in accordance with2

Commaission regulations. A report shall be filed within 5 days of
the test with the Director, Division of Materials Licensing,

i U. S. Atomic Emergy Commission, Washington, D. C., 20545,
j describing the equipment involved, the test results, and thei

! oorrective action taken. A copy of such report shall also be
!

samt to the Director, Region 111. Division of Compliance,
i USAEC, 799 Roosevelt Road, Gles tilyn, Illinois, 60137.
i
,

J

d

i

!.
*Neh*9 4M ,ega 4 em e,.*e d , m .as .e.M he th >W.66 6M 6 ele 4_ D em'$ 494*% *I ^#

,
I "

a

-

1

1

4

8

._,.m.. . . _ _ - ., - - - - - .,_ , --
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* U. S. ATOMIC ENEltGY COMMISSION Page 4 of 4 Pagea** "R,

7YPIt0 DUCT MATEll!AL LICENSF
'

,
'

Supplementary Sheet 24-02261-0|
License Number' ' '~

|

Amendment No. 18
CONDITIONS

|

13. Continued
,i

D. Tests for leakage and/or contamination shall be performed by
the licensee or by other persons specifically authorised

!

by the Commission or an agreesset state to perform such
4

services.;

14. Notwithstanding and in lien of the requiremsats of Section 20.203(f),
i 10 CFR 20. the 11 - === is autherised te label er stany tagged
-j busking bars and tassed seat ejectaan pins with an unoolered

standard radiation symbei andthe legend an==*=i== m=dia-ative
i Material, AEC License 24-02261-03."
;

15. Detector oells containing $drogen 3 foil shall only be used in
! conjunction with a properly operating temperature control mechanism!

which prevents foil temperatures from exceeding 225 degreesj
Centigrade.-

16. In lieu of usina the conventional radiation caution colors (magenta
le on yealow background) as provided in Section 20.203(a)(1),or

Tit e 0, Code of Federal Regulations, Part 20, the licensee is :

hereby authorised to Label detector cells and cell baths, containing3

byproduct material and used in gas chromatography devices, with)

conspicuously etched or stamped radiation caution symbols without.

!

i a color requirenset. i

|17. Except as specifically provided otherwise by this license, ibedthe licensee shall possess and use byproduct satorial descr
in items 6, 7, and 8 of this license'ln accordance with

-

: ctatements, representations, and procedures contained in!

| application dated October 6, 1958 March 21, 1961, and February 8, 1962
and related doctasents and ahts as follows:

| A. " Safe Practico Frocedures" submitted May 22, 1959.
.

5. Letter dated May 13, 1959"

:
J

j

!
:

| \,

j For the U. S. Atomic Energy Commission

Original Signed BY'

JUL 1 1968 8 tert E. Pkr nn9; ,

j k by Dei 9 Pes Bganch
E M ic lnY8*cT !sYs' " '"'

"*

- - - . - . . - .

.

*
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6 YMCDONNELL DOUGLABV
CORPORATION

2 3 SEP 1968

Ref: USAEC-220-5726

United States Atomic Energy Commission
Washington, D.C. 20545

Attentio.u Isotopes Branch
Division of Materials Licensing

Subject: Application for Modification of Byproduct Material
License.

Enclosures: (1) Form AEC-313 (2 Copies)

(2) Supplemental Sheets to Encl. (1) (2 Copies)

1. Forms AEC-313 with attachment are submitted in application for
modification of byproduct license #24-2261-03 issued to the
McDonnell Company.

2 In section 1(a) of our previous application, dated 10 June 1968,
we listed "McDonnell Company". In view of recent changes that
have been made, the appropriate name is now "McDonnell Douglas
Corporation". The address given should serve to restrict
applicability of this license to St. Louis and to those facilities
specifically called out in either the license or its amendments.

3 Should you require any further information do not hesitate to
contact us.

Very truly yours,

W. L. Keste
Scientist
Research Division

*
WLK:eme

"sc1 \

_ f) M, , .

Saint Louis, Missouri 63166

M (VI'ldo * 'e i

-- - .- _ -__ . _ _ _ _ ._____ _ _ _ _ _ _ _ _- _ J.
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APPLICATION FOR BYPRODUCT MATERIAL LICENSEY
"-"

INSTRUCTIONS.-Complete items I through 16 if this is on init al application. If application is for renewol of a license, complete
only items 1 through 7 and indicate new information or changes in the program os requested in items 8 through 15. Use supple.

mental sheets where necessary. Item 16 must be completed on all applicatens. Mail two copies to: U, $. Atomic Energy
Commisuon, P. O. Box E, ook Ridge, Tenn, Attentioni Isotopes Extension, Division of Civition Application. Upon approval of this

| opplication, the opplicant will receive on AEC Byproduct Material License. An AEC Byproduct Material License is issued in accord.
,

once with the general requirements contained in Title 10, Code of Federal Regulations, Port 30 and the licensee is subject to Title 10,'

Code of Federal Regulations, Port 20.'

I, (o) NAME AND STREtt ADDRESS Of APPLIC ANT (instetvison, firm, hospepal. (b) 5ffEff ADDRES5(ES) AT WHICH SYPRODUCT MATERIAL WILL SE USED, (if
d.n reno fr.m u (oneperson. e*< >

McDonnell Douglas Corporation Same as 1.(a)
Pe Oe Box 516
Ste Louis, Missouri 63166

.

!'

3. PREvlOUS UCENSI NUMBER (5). (if shes ss on opphcoteen for rene.ol of a-8
2. DEPARTMENT TO USA SYPRODUCT MAftRIAL

I, con,e. please ,nd. core and e. e n.mbw )

General Engineering Division 24-2261-03

4. NDivlDUAL U5tR(5) (Neme end s,ese of .nd>viduel(s) .he .11 vs or desectly S. RADIATION PROftCTION OFFICER (Name el person degnated as rodachen pre.

supervose use of byproduct manersol Gave Venanne and espersence on items 8 and kchen OKcer af onher then enduvadual user, ANoch resume of hos iroenene and es.

9) preente os en items 6 and 9 }

Same as application dated 10 June 1068 Same as application dated 10 June 1968
,

*f
,a

6. (el SYPRODUCT MAff RIAL. (flesments (b) CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM NUMBER OF MILLICURIE5 OF EACH CHEMICAL AND/OR PHYS-
and mass numba of eerb ) ICAL FORM THAT YOU wtLL POSSESS Af ANY ONE TIME. (if sealed source (s), also swo name of monvfocturw. model

number, number of sources and measmum ochwefy pw source J

~

Promethium-147 Sealed Sources - See Attachment :
1

4

% 1

l
: 1

,

|

'

l

!

I
; i
'4

]

I

y. DESCRISE PURPOSE FOR WHICH SYPRODUCT MATERIAL WILL St USED. (if byprWuct maneraal is for " human woe," spplement A (Form AfC-313o) mue# be cosn. ,'

plaaed in leev el lhis ifem il byproduct moserial as a the form of o sealed source, include she make end model number cf #he storage con #oener ond/or device in |

whnch the source wsll be stored and/or used ) j
<

|
|

See Attachment

!
i

.?
C5561

\
'

,

M M reveM sU)
1

1
-

- - - _ - m. . _ -

DL i ,1 A39 9Q~{ (\) { ar' I W "
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Pne N
f orm AEC.313 .2 ST

-

TRAINING AND EXPERIENCE OF EACH INDivlDUAL NAMED IN ITEM 4 . use sopole= tot ews d ames.orn

' 8. TYPt OF TRAINING DURATION Os ON TMt JOS FOtual COUA5!
wHgetitAINPD ygggggg g g ,,g g ,,,, ,,,; ;gg, ,,,

pro 4chon he RAS applic"LtiCn dated
~ |o Principles and practices of radichon i Yes No Yes No

10 June 1%8 j | ,, ,
'

~ Rodeocctivity moossroment stonderdiso.6
teon and mondoring techniques and in- ;

'
s>vments

c. Momemahes and calculohons basic te me! Yes No Yes No

.s. .nd ...s.. men. .. e.di-,i..t,

Yes No Yes No

d. Biological effects of radiohon

9. EXPERifNCE WITH RADIATION. (Actual sese of radioisotopes or ogw oient esper'eace-)

ISOTOPE MAXIMUM AuruJHT WHEtt fIPitlENCE WAS GAINfri DURATION OF EXPtRifNCE TYPE OF USE

Same as application dated
10 June 1968

10. RADIATION DETECT 60N INSTRUMENTS. (Use supplemeatal shaets if aecessary.)

TYPE Of INSTRUMENT $ NUM8Et RADIATION $FN$lTIVITY RANGE WINDOW THICKNi$5 U5t

(Mcfvde mohe and model number of each) AvAILA8Lt DtitCTED (mr/hrl teg|cm*) (Mannsoring, surverene, moonurong)

|

11, MtTHOD, Ftf QUENCY, AND STANDARDS USED IN CAultATING INSTRUMENTS LISTfD A40VI.

12, FILM SADGt1, DOSIMEftt$, AND Slo. ASSAY PROCEDUtf 5 USED. (for h boden, gweify memed of calibrahng and proceums, or name of septier )

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS
83. FACIUTifS AND EQUIPMENT, Deuribe leborotory facilihes and rernote handleg equipment, shotoge containers, sholding, fvme hoods, etc. Emplonotory sketch

of locility is eneched. (Circle oneww) Yes Ne

Describe the rodienen pros chen program meludes capirel measures. If opplicehon covers sealed sources, submit look
14. RADIATION PROTECTION PROGR AM. e

testeg preredores where oppliceable, name, Ireining, and esperience of person se perterm leek sests, and errangessenes for performia0 inihol radiohon sur'ey, serv-
icing, memtenance end repoir of the source.

IS, WA$it DISPOSAL If a commercol weste disposal service 6s employed, specify nome of company. O*erwise, submit detailed descr+ phen of mesheds which will

be used be disposeg of rodieocsive wastes ead ese6 motes of me type end emoone of oc ivwy inve4ved.e

CERTIFICATE (This item must be completed by applicant)
St HALF OF THE APPLICANT NAMED IN ITEM le CERTIFY THAT THl1 APPLICATION 1514. THE APPLICANT AND ANY OFFICIAL EXECUTING THis . l' PART 30. AND THAT ALL INFORMATION CONTAINED Nf tDN, INCLUDtNG ANYPRtPARED IN CONFORMffY WITH TITLt 10, CODE Of

SUPPLEMENil ATTACHED Mf tfTO, IS f tut AND F KNOWLEDGE AND RELIEF.
N

<

McDonnell Douglas Corporation
M $e,c

Ap,ii m.d in i.ee ig
o.lo A t' O 2

W *% h '8'e$ *
William L. Kester f' ;-

9 J $ c Chairman. Isotope Committee

M j riti. of c i#ying . sci.i
_

,,

% #
W ARNM4.-18 U. S. C., Section 1001s Act ohl/ hM. 7d9, makes it a uiminel offense to enoke a willfwlly false statement ort

representation to ony deporhnent or ogency of the United 4teses eo any matter within its jurisdiction.

e a sevseesses esierme eatics i sest e4-4:4ees

. . . . . , . . . _ - - . . . .. .
. . . . . . ._. _,_,,,,m,. .. ,
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4, .

iMcDcnnell Douglas Corporation
>P. C. Box.516:
St.: Louis, Missouri 63166, )

FORM'AEC-313 (Modification of Byproduct' License) |!-

|- |
1

f 6.(b) Promethium-147 in the form of microspheres manufactured by the Minnesota
. Mining and Manufacturing Co. (3M) : The microspheres are sealed into a i

;
-

; quartz disc by means of "Glassrock" ceramic material.
t ~66 sources not to exceed 300 mil 11 curies per source.*

Total 19.8 curies.
4

k
*

,

; 7 Byproduct material in the form of ceramic-spheres is meenanically mixed
with a phosphor and a binder to form a luminescent marker to be used on

: :the docking' target of the. Apollo Lunar Excursion Module (LEM).
1

1

Targets . assembled by Grumman Aircraft are sent to 3M for assembly of '

I luminous markers. The completed units are then forwarded to Manned Space

|'
Center at Houston, Texas for attachment to LEN. One of these units is
to be assigned to McDonnell Douglas for test purposes.

.

'
.

.

:. Manned Space Center authorization for possession of these items is con-
i tained in byproduct material' license # 42-09388-01, amendment 15 The

{
cognizant authority is Shell E. Martin. |

,

f
:

I

| *

4

$ 1<

'

i

I

i-
I

.

L
,

_.+

.

Attachment
Page 1 of 1

05561I <'

-

p %

- - - - - - - - * - _ _ _ _ _ _ _ _ _ _ _ _ om v,-. r - . - --__.3,.* ,-m . - - , v., ___ _,-- y, _,- 3-..,,-
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Paga A n! I Dag:s
U. S. ATOMIC ENERGY COMMISSION -

-

* *

.J YPRODUCT MATERIAL LICENSI,

f6 Supplementary Sheet - 14-02261-03
'

License Number _'

19
Amendment No., .

,

NeDeansLL Douglas corporation -

F. o..Ses 514St. Imuis', Missouri 63166

20, 1968, License |;
.

la sesordamos with appliestion dated septessber
Ihamber 24-02261-03 is amended as fe11ews

;

Etems 1. and 2. are ammaded to roade
,

J

1. MoDemme11 Douglas corporatism
.

'

| 2. F. O. Ber.516
,

Jst. Louis, Missouri 63166
?

8. Maximum amount of radioactivity whic% AMg 7. Chemical and/or physical form licensee may pc+==ss at any one time
6. Byproduct material

i

(element and mass mtmber)
j K. 20 euries total

K. Pross htie= 147 K. Sealed r 4.-.=
e

Souross

i ,

; /
. ./

1 . _ _

i

s

9. Authorized use
| K. Testing of Apollo doeking target.
'
e

t

i
'

,

For the U. S. Atomic Energy Commissici

Original Signed by
; ,

Robert E. Brinkmani
1968

by 1setenes M --

\ o,~~ .wa,..a w.~m.

P,,
00T 1% Wwhington. D. C. 20545

F%. RE/446
*

o nn% ,a m'

' ' m i tv - <
- _ _ . ~ '~ - ~ ~ ._. . _ _ _ _____ __
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^t MCDONNELL DOUGLAS \

,

nooer onarocu

2 9 OCT la'0

USAEC-256-002 ,

-
.

United States Atomic Energy Commission
Washington, D.C. 20545

.

' Attention: Isotopes Branch
Division of Material Licensing

Subject: Application for Modification of Byproduct Material License
..

Enclosure: (1) Fom AEC-313 (2 copies)

Gentlemen:

1. Foms AEC-313, Enclosure (1), are submitted for modification of
. Byproduct Material License //24-2261-03 issued to the McDonnell
Douglas Corporation. ,

Yours very truly,

MCDONNELL DOUGLAS CORPORATION

L /p

W. L. Kester
Chairman
Isotope Committee

WLKid8

.'

4

., . s q 9

Gj,p' Qj O / -. saut ws annouer estes3
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9 ?!D $f Af t$ ATOMIC (N(RGY COMM|$$10N
.alc.3') , m .. e.. e.ee

APPLICATION FOR BYPRODUCT MATERIAL LICEN5E W ' '~~ 2 * - ' "i o c" =

.

INSTRUCiloN$ - Comglete items 1 throwgh 16 if Sin es on embol opphcahon of on opplicohon for renewal of o I. cense in80,mo00n con'o'ned in

p#evious opplicot ons filed win 4e Commesson wim respee to items 8 * rough 13 may be incorporo'ed by refe ence provided references are clear and

j s poo fic Use supplementoi spiee's where necessory. Item 16 must be completed on all applicohons Mail P=o copies to U.$ Atomec (nergy Con *-
mission. Wash.ngeon. D C . 203 4 5. AHennoa: Isotopes 8< onch, 0. vision of Meterials Licens.ng upon approval of this opphcoben, the opphcoat ..iti

| teceive on AEC Brptedvet Mote,ical License An AEC Syproduct Material Lecense is issued in accordance with Se general requirements con +oined *

|
Title 10, Code of Federal Regvlot.ons. Port 30. and the Licensee is svbiect to Title 10. Code of Federal Regulations. Port 20

|

l

! I toi NAME AND Statif ADDet sS Of APPLiC ant tat' V .* C,m h .6p d.f tb, statti ADDef 55,tst Af wHiCH tv8eODUCf Mattei4L witt sf USED '8

n. s.u. w c.s. s da , w r t.> ,,,,s.se w c.se >

McDonnell Douglas Corporation Same

Pe O. Box 516
St. Louis, Missouri 63166

2 DtPAffMENT TO USE BVPtODUCT MAftflAL 3 PetviOUS L2tNSE NUM8tf($1 Of mes es .a .pplec....a I., eae.oJ 8

~

i

|
. e ,ie..e o eo,d .ea- w >

' Research & General Engineering 24-2261-03, 24-2261-04, 24-2261-05

5 BA'515flON PROff CitON OFFICER # Nome of pers.a des.ga.eed es ..d.oh.a p,e(N me .ad 8. tie of ead...dv.fr e s he 88 .-se ., d.,e,',f r4 INDiviDU AL U$tR $)!

c..ee...a .a e.. .e,i,e. ,,emsa .io s,. a .4 e 8 e, ,, a .a.... : ,,se, A . ,e s,,m e ., n.s e.. , ,,,d e,.se ..e ., 6,,,e.-, m e, ,

| 91 pe, ace os na trees 0 .ad 9

W. R. Binns T. C. Linck
Research Scientist D. L. Holt

|

W. L. Kester
e tel SYP#ODUCf MAf ttI AL (18emea4 (b) CHEMICAL AND Os PHYSIC AL f oam AND MAXIMUM NUM8tt 08 MILLICutit$ OF E ACH CHEMICAL AND of PHf 5

.ad m.se avan., of e.,4 ) ICAL POaM THAT VOU wtLL POSSESS Af ANY ONE fimi (if se led s u,re, s). .lso i+.#. *.,'ie of ai.aw'or'w,e,. ai.def

| |
a se, -w .o s.a e. s m.. . i.,,'. . . , ae, s.o.,, >

| Cf-252 ! The Cf-252 will be in a chloride solution. Source will
be 0.1 micrograms or 60 microcurie.

.

I u

!
.

|

1

DESC#181 PuaP (if bypr.dwet sich, l es fe, hwm.e woe, supplement A (f orm AIC- 313.) mwar t.e ,.pai-
,i. d e i.e .,OSE FOR WHICH tyPaQDVCf M Af tRI AL WILL 4t U$tD

7
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14. The primary radiation control will be that described in previous requests.
Californium-252 is to be used as an internal calibrating source in a cosmic
ray detector, and as such, it will be permanently sealed in the interior of
an ionization detector. Under these conditions it will be treated as a
sealed source.

Realizing that californium is somewhat different from the usual radioisotope
we will take the following additional precautions in handling it:

All preliminary work with the californium will be done in plastic
trays lined with absorbant paper to trap any material lost in case
of a spill. All waste materials generated during this procedure

| will be checked for activity prior to discard. Wipe test will be
| made using absorbant paper which will be digested, dried and assayed
| for alpha activity by use of a 2n gas flow counter. Any stray
| activity will be removed by detergent-versene treatment.
|

| 0.1 microgram of Californium-252 corresponds to 56.5 microcuries. The low energy
gamma aosociated with this isotope creates no special radiation hazard and the
alpha particles it emits will be completely absorbed by the 1/4 inch thick walls
of the chamber in which the material is housed.

Our problem then, is to determine the neutron emission and its hazard.

Spontaneous fission of 0.1 microgram of Cf-252 yields 2 5 x 105 neutrons /sec.
These will be thermalized by a shield made of a 4 inch thickness of parafin.
Around this will be placed a 0.032 inch layer of cadmium. The equilibrium of Cd
with25x105 neutrons /seewillproduceapproximately6.7Cigammawithenergies
up to 1 3 Mev. This radiation will be distributed over the entire surface of the

shield and at no point would the radiation be greater than 2 mr/hr. This low
level eliminates the need for additional shielding about the assembly.
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