(T ATCMIC ENERGY SOMMISSION

APPLICATION FOR BYPRODUCT MATERIAL LICENSE |

INSTRUCTIONS - Compiate lems | theough 14 f thy (s on imitial applicotion or an opplicotion fer renews of o license  Intormotion contoined
previous opplications filed with the Commisson with respect to items 8 through 15 moy be ncorporated by reference provided references are cleor ond
spec fic Ute supplementa’ sheels where necessory item 16 mus' be completed on all appl cations Mail two copies to U S Atomic Energy Com.
misson Woshington, O C . 20545 Atention isotopes Branch, Divivion of Materials Licensing Upon approval of this application, the opplicont will
receive an AEC Byproduct Materal License An AEC Byproduct Material License s asued (0 occordance with the general requitements contained n
Title 10, Code of Federol Reguiotions, Part 30, and the Licensee is subject to Title 10, Cods of Federal Regulations, Port 20

(o MNAME AND STREST ADORESS OF APPLICANT gt tutene  Biem Boipia L STREE! ADORESSES AT WaiCH BrPRODUCT mATERIAL WiLL BE USED
persen ek Include 1P Code | daferant om | [yl iciude I'P Code |
MeDonnell Company
P, 0. Box 516
St. Louis, Missouri 63166

»;VVOQ’AOVM(NY 10 USE 8YPRODUCT MATERIAL 3 PREVIOUS LICENSE mm‘lsri I s o an opphcotion lor renewol of o
Manufacturing & General i, RSO MRN8 PR ¢
Engineering Departments

Fram | S =

2k-2261-3
- . S— - e i —
"4 WOIVIDUAL USERIS|  (Nome and nite of individuolis) who =il vie or divectly '5 RADIATION PROTECTION OFFICER Nome of perion designated os rodialion pro
wperyive uwe of byproduct moteral Give Raming ond expernence in Hems B ond wchon oficer o other thon individual vier AMoch rewums of i roining ond es
L a perience a: i Mems 8 ond 7,
Same as previous license T. C. Linck - Same as previous
license.

o lo) BYPRODUCT MATERIAL  (Eloments | (b1 CHEMICAL AND OR PHYSICAL FORM AND MAKIMUM NUMBEK OF MILLICURIES OF EACH CHEMICAL AND OR PHYS
ond mass aumber of soch | ICAL FORM THAT YOU WILL POSSESS AT ANY ONE TIME I seoled sourceis) olio tate nome of manylacture model
(1)0es 1um - 137 Aumber aumber ol lources and Mosmum achivily Pe JOU R

150 millicuries (increase present limit of 100 millicuries to
150 me). Sealed sources (Nuclear Consultants, Inc.)

(z)l{ydrogen -3 2 millicuries sealed source for F&M Co., Model 2-2837 electron
capture detector.

(3)Nickel - 63 200 millicurie sealed source for F&M Co., Model 2-2837 electrom
capture detector.

!
i
|

|
NOS—

3 DESCAISE PURPOSE FOR WHICH BYPRODUCT MATERIAL WILl BE USED (I byproduct mowvial o for humon vie. supplement A (Form AEC-J1Ja) mus! be com
pleld w lew of hiy dem i byproduct matenal i n the form of o 1ealed sourte, include the make ond model number of Me ilorage container ond o device in
which the 1ource will be ored ond, o used.)

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

3-36Setled sources to be used in F&M gas chromatograph. Model 2-2837 holder.
Ny~€3
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N Page T«
/ TRAINING AND EXPERIENCE OF EACH INDIVIDUAL NAMED IN ITEM 4 | Use suppliemanto’ sneets f necessory L
8 TYPE OF TRAINING " DURATION OF  ON THE JOB  FORMAL COURSE
WHERE TRAINED TRAINING Cucle onswer Ccie answer

o Prnciples and prectices of rodwation Yes [ Tes No

protechion
S ouduaha e o——— A —— e e S et e

b Radwooctivily megsurement siondordize |
ton and menitaring techniques ond in same ag prev;,)us license % Yes No Yes No
strumenty

N DSV S FL- U= R ITRU S-SR SRS S SETLT MUY SIS WP SIS DUSS SR, JRPPRBLSSIEPI=-ST WSS Je St S SV (= Ssweo).
¢ Mamemalics ond colculohens bosic to the Yeos No Yeos No
wie ond measurement of rodisactivity
b - ——— -~ D —— —— - e
! Yes No

d Bwological eflecrs of ianon : | \ No !

9 EXPERIENCE WITH RADIATION  (Actun! use of ’odr::o'mt or equivolent experience )

BOTOPE | MAZIMUM AMOUNT WHERE EXPERIENCE WAS GAINED T DURATION OF EXPERIENCE TYPE OF USE

[
|
Same as previous license. |
| |
10 RADIATION DETECTION INSTRUMENTS  (Use suppl ol sheets if y ) '
TYPE OF INSTRUMENTS T NUMBER RADIATION SENSITIVITY RANGE T WINDOW THICKMNESS ust
(include make ond mode! number of sach | AVAILABLE DETECTED (me he) | (mg/ em | | (Monmitaring, turveying, meaturing)
! s T T
| | ,
| |
Same as previoud license. | ‘
| {
| | ! !
i { | |
| { |
| | |
| .
|
- 1
11 METHOD, FREQUENCY . AND STANDARDS USED N CALIBRATING INSTRUMENTS LISTED ABOVE
Same as previous iicense.
12 PUM BADGES DOSIMETERS, AND BIO-ASSAY PROCEDURES USED  (For film bodges, wpeciy od nf cahib g and p 9. or nome of suppher )
Same as previous license.
S—
lJ TFACILITIES AND EQUIPMENT Dumho lm O«nltmondwwc\' qu © oroge s, oh vg. fume hoous. e Explonatory shetch
of facilty » aboched  (Cwcle aniwer) Yo No

ll IADM'DON "ONC"ON NOG‘M Describe M -odo-om protechon program nclud i . W appiicotion coven sealed sowrcas, submit leak
Neshing proced where opplicab mmn“mmd“bm“m ond arrangaments for performing ivhal rediohon turvey, sery
*n‘,moﬂmvdmm

riwsw&imwddodm i 0 commencial wese Sispesal service is smployed, specily neme of sompeny. Ofherwise, submit detoiied deseription of methods which will
be used for diporing of radioachve wastes and estimoter of he lype and omaunt of activity iInvolved
 CERTIFICATE (This Item must be completed by applicant)

(16 THE APPLICANT AND AMY OFFICIAL EXECUTING THIS CERTIFICATE ON BEMALS OF THE APPLICANT NAMED IN ITEM |, CERTIFY THAT THIS APPLICATION IS
TMREPARED IN CONFORMITY WATH TITLE 10, CODE TONS. PART 30, AND THAT ALL INFORMATION CONTAINED MEREIM, INCLUDING ANY
SUPPLEMENTS ATTACHED WERETO, 1S TRUE AN J’i

'z
.&';mhomhlﬂoﬁ-b—hcv%mh&.mv
mather within ifs jurisdiction,




‘ ronm asc.a7an U. 5. ATOMIC ENERGY COMMISSION Page__b_of L _Pages
MATERIAL LICENSE

E Supplementary Sheet * B
5 License Number.24=02261-03

Amendment No._ 12

McDonnell Aircraft Corporation
St, Louis, Missouri 63166

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

‘ Item 8,J, is incressed to read:
8.J. 150 millicuries; no single source to exceed 4 microcuries

hiﬁm__”;gngddl
6 Byproduct material 7. Chemical and/or physical form |[8. Maximum amount of radicactivity whi
(element and mass number) licensee may possess at any one time
| N. Hydrogen 3 N, Foil in F & M N, Net to exceed
' Model 2-2837 200 millicuries per
detector cells cell
0, Nickel 63 0, Sealed sources in 0. Not to exceed
F & M Model 2-6195 2 millicuries per cell

detector cells

’f 9. Authorized use

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

! G;\3ﬂ/\

For the U. 5. Atomic Energy Commission

al §;
Robery Es‘g"ed By
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Divigion of Licensing and Regulation

%/C% \/f'/? %}//‘7 Washington 25, D. C.
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MCDONNELL pouaLA:>___

CORPORATION

b o)
4

f+ USAEBC-220=33 /¢

United States Atomic Energy Commission
/asaington, D. C. 20545

Atcention: Isotopes Branch

Division of Materials Licensing

Subject: Application for Modification of Byproduct Material License

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

(2) Calculation of Maximum Dose from 3 Microcurie
Cesium-137 Sources
(3) Doubly Encapsulated Plugs for use in Tagging Tools

Forms AEC 313, Enclosure (1), are submitted for modification of
byproduct material license #2L+2261-03 issued to the McDornell
Company (formerly McDonnell Aircraft Corporation).

Previcus license applications have described our radioisotope
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.

The complexity of modern vehicles has increased to the peoint
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.

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 C\
a hazard to personnel. The highest levels encountered are ‘b
approximately 4 mr/hr at the surface and 0.05 mr/hr at 6" from a g}
tagged tool. *

i 2 i) voolle

- o

g » ] . B }
les i w e b bl:il-UE

Saint Lovis. Missouri 63186



In view of the foregoing, it is requested that our license be
modified to permit possession and use oI larger quantities of
cesium-137. Opecifically, we wish to change Item 37 in our
present license to read, "250 millicuries; no single source 12
exceed 3 microcuries". This doubles the gquantity of cesium
allowed in a single source and also increases total maximum
quantity licensed. Further, Item 7J should be changed to read,
“sealed sources (Mallineckrodt Chemical Works, Nuclear Division;
custom sources)". Znclosure (3) describes the sources to be

used.

Should you require further information, do not hesitate 1o
contact me.

Very truly yours,
MCDONNELL COMPANY, St. Louis

Y LAt

W. L. Kestér
Scientist
Research Division

<)

-
'

Y
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Form AEC-013 JNITED STATES ATOMIC ENERGY COMMISSION .
o™ Spptoved

et APPLICATION FOR BYPRODUCT MATERIAL LICENSE Frhet Goiope e, 30001

INSTRUCTIONS —- Complete tems | through 16 if this (s an imtial appl cation o on app' calion tor renawal af o license  infor ation contained n
previous applications filed with the Commission with respect fo tems B throu,' 5 mny Le incorporated by roterer.ce provided refersnces are cleor and
1pwcific Use supplemental shewts where necassary  ltem 16 must be comgleted on oll applications. Mail two copies 1o U § Atomic Energy Com-
mission, Washington, D C . 20545 Attention lsotopes liwanch, Division of Materiols Licensing  Upon opprovel of this opplication, the cpplicant will
recaive @n AEC Byproduct Maternul License  An AEC Byproduct Material License s issued 0 accordance with the general requirements tontained n
Titte 10, Code of Federal Regulations, Part 30, and the Licensee is subject 1o Title 10, Code of Federal Regulotions Port 20

I (o) NAME AND STREET ADORESS OF APPLICANT  (Institvhion  Ffrm  hospitel/ (b STREET ADDRESS(ES) AT WHMICH BYPRODUCT MATERIAL Will BE USED (¢

person, el Include 2iP Code | difherent from (0] include 2P Code |

M:Donnell Company MeDonnell Company

P. 0. Box 516 P. 0. Box 516 _

8t. Louls, Missouri ©3100 | Bt. Louis, Missouri €3160
. g A iy A RS . TR - ! el
1 DEPARTMENT TC USE BYPRODUCT MATERIAL 13 PREVIOUS LCENSE HUMBER(S)  (If this 11 an applicotion kor renewnl of 0 license

‘\ please indicote ond Give number |

General Engineering Div.
24.2261-03

Research Div.
| Manufacturing Div.

F F= —_E | et naniingiie e DU .
& INDIVIDUAL USER(S)  (Nome ond hitle of individuol(s) who will use or directly 5 RADIATION PROTECTION OFFICER  (Nome of person designated os radiahon profec

upervise use of byprodud matenal  Give loning ond experience i lems 8 and 9 | tion officer f other than individuol user  Athach resuma of his tramng and expecience
{ as i ltems 8 and 9 )

T, C. Linck ,
W. L. Kester T. C. Linek

. . i s e A Tt : . . -
& (a) SYPRODUCT MATERIAL  (Elemenh | (b) CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND/OR PHYS.

ond mass number of soch | ICAL FORM THAT YOU WILL POSSESS AT ANY ONE TIME (I sealed source(s). also sote name of Sachurer. mode!
number of tources and moximum Oc ivity per Jource |
Cesium-137 Encapsulated Source - Custom.

Mallinckrodt Chemical Works, Nuclear Division

250 millicuries maximum,
8 microcuries maximum per source

3 DESCABE PURPOSE FOR WHICH SYPRODUCT MATERIAL WILL B€ USED. (W byproduct mormriol 1 or Auman v upslemen A (Form AEC 31 Ja) murl be complemd |
o Loy of thix dem  If byprodvet matecial i n the lorm of o sealed wurce. nclude the moke ond mode! number of tha storoge contosner and/ o device in which the source will
be vored ond/ or used |
Tagging tools and ejection seat safety pins used in aircraft manufacture.
- o~
C v

(Continved on reverse side)



"A'N'NO ANO fl"fmfNLf OFf tACﬂ 'N°|V|DL‘AL NAMED lN ITEM 4 s suppiemental inaets | ne QH‘;"-

g Prn.. 3 ond prachiees ol rodaton

fyc ~u " - A
, P wE " DURATION Of On TwE IO FORMAL JOURSE
WHERE TRAINED TRANING Ccle onvee’ tlg aniwe

tsting procadures where opplicable, name. Noning, and sxpenence of perion ko pertorm uni teits, ond arrangement hl pertorming inihal rodighon survey, serv

wing, mowtenance and repoi of the wource
 SAME AS ORIGINAL APPLICATION

Yo Ne Tes No
Dettgctzon S A3 SRIGLIAL AFTLICALIUM 1 &3
5 Rodoachvily megsurement sandordito
hon ond montonag techniques and in Yeu No Yes No
srumenty
i R S
¢ Matematies ond caleuiahons bavc 1o the s No Yos No
use ond macsurement of rodioachivily
- Pl + H " SRS
Y
d Biologicol sflechs of rodiation Yo e - e
. ll?!lﬂ MNCE WITH .ADIAVION (Actus! use of radies sotopes o/ eauivalent ..,.u.na J
lSO'O" 1 nuwu» AMWN' + wvﬂl( urmm't WAS GAIN!O 1 DUIAHON OFf !xﬂlﬂtNCl ! TYPE OF USE i)
r '
f |
{ |
| ' SAME AS ORIGINAL APPLIC(\T ION
|
10 MOM'!QN O('(C"ON INSTIUM!NTS (Use wnplcmmol shoets necessary I B DR
TYPE OF INSTRUMENTS | NUMBER RADIATION T SENSMIVYY MNO! rw!NOOW THICKNESS T UsE
linclude make and mode! number of soch) | AVAILABLE DETECTED J (e he) J (mg em ) 'Mammmo surveying, meaturing)
] ST 5 S IR R, SR o W SR bl
| | |
SAME AS ORIGINAL APPLICATION
| |
i i
| |
|
| | |
11 METHOD FREQUENCY, AND STANDARDS USED IN CAUBRATING INSTRUMENTS LISTED ABOVE
SAME AS ORIGINAL APPLICATION
12 Pl BADGES, DOSIMETERS, AND BIO ASSAY noawm USED Ilu fien h-dpo ‘«-h method of ¢ cohbfdmg md ’moung or name of :m )
SAME AS ORIGINAL APPLICATION
- m'omnon 1o Il wmmn 9“ ADDITIONM SHEETS N m.ﬁl‘l preeg Cep s
13 FACIITIES AND EQUIPMENT  Describe lab y b | ond L g *quip w..- containers. mldm. “tume hoous, ek Explonatory sketch
of facihity 1 otoched  (Cwcle aniwer) Yor Ne
A DL T SAME AS ORIGINAL APPLICATION i
Py, MO‘A"ON PROTECTION PROGRAM Describe the rod P progrom including conirol measwres  If covers seaked wources, wwbmit leak

badd o

18 WASTE DISPOSAL W o cs 10! waste disposal service 1s employed, specity name of company  Othwrwise, submit d ption of methods which will

be vied for duporing of radicachve woiles and ates of the type and amaunt of acheity mvolved
e SAME AS ORIGINAL APPLICATION

L e, T m""!?}"&  completed by applicant)
18 THE APPLICANT ANMD ANY OFFICIAL EXECUTING THIS CERTIHCATE ON BEMAMN THE APPLICANT NAMED IN iTEM |, CERTISY THAT THIS APPLICATION IS
PREPARED 1N CONFORMITY WITH TITLE 10, CODE OF FEDERAL REGULATIONS. L AND THAT ALL INFORMATION CONYANO HEREIN, INCLUDING ANY

SUPPLEMENTS ATTACHED MERETO, IS TRUE AND CORRECT TO THE BEST OF OUR € M EDGE AND BELIEF

“4\  McDonnell Company

A Z“'%‘ks mpplicant nomed m tem |

Dowe 8 February 1968 T i E?'Vl_iilig_l-.-._,xewer_

AN
/> “Cbairman, Isotope Committee
i k <\ Titte of cortitying officiol
rre -\

-

WARMMG .18 U § C, Section 1001, Act of June 25, 1948, 62 it 749, makes it @ criminal offense 1o moke a willfully fole statement or
Mbnyw'uwo'NUmHMuhm Mher within ity weisdich

® U5 GOVEANMENT PRINTING OFFICT 1984 O~ T45-002

- v o - —— . e — ~
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Calculation of Maximun Dose from 5 lderceurie Cesium-137 Sources

Using the fomuula
Ty = 0.156 n E{(107 ug)
where

Iv = dose in mr/nr/mc at one meter

number of gammas per disintegration

n
E = gamma photon energy in Mev

true linear energy absorption coefficient for air

ba

We have for cesium-137
I = 0.156 x 0.92 x 0.601 x 3.k = 0.32 mr/nr/mc at 1 meter

This trensforms to

0.32 x 43 = 13.8 mr/ar/me at 6"

For 8 pucuries «

I = 0.112 mr/hr at 6".

This value is obtained with no shielding and so represents a maximum velue.
Since 8 uc sources will be sealed into plugs of at least 0}36" steel, the

attenuation will reduce the radiation levels to approximately one half.

X for steel 0.435" thick is ~ 1.9.

Page 1 of 2
. Enclosure (2)
5 of W. L. Kester's

Letter No. 5396 _
Dated 8 February 1J:C



From this we find that the radi».iin level from 8 ue Cs«~137 sources

is well below the hazardous level

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

vould never be sufficiently great aumbers in one area SO es to raise the

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

still less than 1 mr/nr at 6".

$ Co3iis
Puge 2 of 2
Enclosure (2)
of W. L. Kester's

Letter No. 5396
Dated 8 February 1965



Doubly Encepsulated Plugs for Use in Tagging Tools

Our original supplier of custom rade plugs vas lluclear Consultants,
. Inc.. They have been azquired by Msllinckrodt Chemical Worxs, Nucleur
Division who will continue to supply our needs.
The new supplier will modify this suurce to the extent described

below in an effort to furnish a better product.
Cesium - containiug plugs will be fabricated by pipeting an aliquot

LU
-

of cesiwn chloride solution into a section of copper tubing 0.250
length by 0.180" 0.D.

This tube, scaled at both ends with ceramic cement is thoroughly
dried, then it is inserted into a drilled steel plug a&s described in
earlt r comrunications. 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.

Enclosure (3)

of W. L. Kester's
Letter No. 5396

Dated 8 February 19€°5




ron axc.arec U. 8. ATOMC ENERGY COMMISSION Page—L of 1_Pages
. JYFRODUCT MATERIAL LICENS!
. Supplementary Sheet
24-02261-03

License Number

Amendment No.. A

MoDonnell Company
St. Louis, Miseouri 63166

in secordance with application dated February 8, 1968, License
Fusber 26-02261-03 is amended as follows:
Item 1, i» emended to ~eadi

1. MeDonmell Company
ltems .OJ.. 70’.. .oJo' and 9.J, are amsnded to read:

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
J. Cesium 137 J. Sealed sources J. 250 millicuries,
(custom; Nuclear no single source
Consultants or to exceed
Mallinckrodt) 8 microcuries

9. Authorized use

J. Tagging tools and ejection seat safety pins used in aircraft
nanuf acture,

. N
i _ Gs(k
For the U, ?rﬁﬁg)ics%r:ee;qywc?mmmion

: MAR ¢ 1968 obert E. Brinkman
‘ Date by lsotopes Branch

Diviston of Matarials Licensing
Washington, D. C. 20548

€1 £ 6/5/.%3 u
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MCDONNELL DOUGLAS
N

CORPORATION

2 3 APR 3568
USAEC «220-5497

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

Attention: Isotopes Franch
Division of Material Licensing

Subject: Application for Modification of Byproduct Materiel License

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

Gentlemen:

1. Forms AEC-313, Enclosure (1), are submitted for modification of
Byproduct Material License #2L4-2261-03 issued to the McDonnell

Company .
Yours very truly,

MCDONNELL COMPANY St. Louls

oy £ Wy

W. L. Kester
Scientist
Research Di¥ision

WLK: eme

DUPLIC 7= Ny

FOR mv OF Cle’ |-. \_,E

Saint Louvls, Miasouri 83168



Form AEC 313 UNITED STATES ATOMIC EMERGY COMMISSION
-84

10 8 30 APPLICATION FOR BYPRODUCT MATERIAL LICENSE

Sorm gpptoven
Budget Bureny Mo 38 -ROJ ’

e

INSTRUCTIONS — Complete tems | theaugh 16 if this i3 an intial application or an application for renewal of @ licemse.  Information contoined n
previous opplications fled with the Commisson with respect to ftems 8 through |3 may be (ncorporoted by referance provided refecences ore ciear and
spocific  Ute wupplemental sheets where necessory  Hem 16 must be completed on oll applications.  Mail two copias 1o U S Atomic Energy Com
misnon, Washington, D.C. 20545, Anention lsotopes Branch, Dimsion of Materials Licensing Upon approval of this application, the applicant will
receive on ALC Byproduat Materiol License An AEC Byproduc! Material License 13 issved in accordonce with the general requiraments contained »
Titie 10. Code of Faderal Regulations, Part 30, and the Licensee s subject to Titte 10, Code of Federal Reguiations, Part 20

L (o) NAME A D STREET ADDRESS OF APPLICANT tagtitutior  Fem  hospitol b STREET ADDRESSIES) AT WHICH 8YPRODUCT MATERIAL WiLL BF USED "

porsen, s Inciude IV Code | diffgrant om | (g Incive 21P Code |
McDonnell Company ‘
P. 0. Box 516 Same as 1. (a)

8t. louis, Missouri 63166

~

S— i iton N— o " potnie e s e e St e

4 WOIVIDUAL USER(S)  (Nome and hile of individuaki) who will cie or duectly § RADIAT,ON PROTECTION OFFICER (Nome of person designoted o1 radhalon pro
wipervise use ol byproduc! materal  Give Waming ond experience (s llemi Bond | mchon officer | other thon individual vier  £Rock rewums of ki foining and ex
v perance ai i Hems 8 ond ¥

D. H. Cowd: 'ck T. C. Linck

]
|
|

and man aumber of eoch | | ICAL FORM THAT YOU WiILL POSSESS AT ANY ONE TIME (1 sealed sowre(s) ol itale nome of monulocturer, mooe!
numbe: number of Wurces ond mos mum achivily DO sourte
Promethium~147 Encapsulated source

M Company Model 1E2J

3 sources; meximum of 1 curie each source.

i
O ————— o - — . .
7 DESCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL WILL BE USED (M byproduct molcal o for  hemon use.  supplement A (Foem AEC - 31 30) must be com

pleted w lwu of Wiy em 1 byproduct moterl s i the form of o secled soure, include the moke ond mode! number of the o contarner ond or derice
whih e source will be viored ond o used.)

Self luminous markers, sealed into fused silica.

C1974

L.__“,_ - - - - - - - 2 - .- - - — — - R
1 OEPARTMENT 1C USE SYPRODUCT MATERIAL 1 PREVIOUS LICENSE NUMBERIS) (I i s an opplicovon for renewal of o
Advanced Electronic Techniques heswin. plasss sie #08 Ges st
24 -2261-03

e e of

S o — A ———— - . - . " i ———
6 la) BYPRODUCT MATERIAL  (Flements (b) CHEMICAL AND OR PHYSICAL FORM AND MAXIMUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND OR PHYS

IO—

(Continued on reverse side}

- ——— —_— B - — . S—————— . ——— . T+ O S B - - — e — - e S——-

m\“! J E —; ‘(.l. Y




Poge Two 3
TRAINING AND EXPERIENCE OF FACH INDIVIDUAL NAMED IN ITEM 4 Jse wwpplemental sheets f necaary
¥ T OF TRAGNG DURATION OF  ON THE JOB  FORMAL COURSE
WHERE TRAINED TRAINING Circle gnswer Cugle anywer
o Punciples ond practices of rodiahon Yes e Yee e
profectinn
e e i ——————— e e  —————
b Redwactvily meorwement slondord e
" v t ' 2 il ' Yesr No Yer Mo
Won end monitoring techniaves ond 1 geme as original application
Weumenty
.......... PR L PR N = S USSR 5= - il
¢ Mathemabcs and colculahony bosic to the Yes No Yoi Ne
vie ond meosvrament ol rodisachivity
| Y Yes No
d Bolagical eflech of rodiohon L
9 EXPERIENCE WITH RADIATION  (Actuol use of rodioisclopes o/ equivalen! experence )
BOTOPE | MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED | DURATION OF EXPERIENCE L TYPE OF UGE
|
| Same as original applicat.lorx
| |
|
10 RADIATION DETECTION INSTRUMENTS  (Use supph tal sheets f y ) CHEWRE S
TYPE OF INSTRUMENTS ] NUMBER RADIATION T SENSITIVITY RANGE W WINDOW THICKHESS | UsSE
{include moks ond cwdel numbe: of soch) AVAILABLE DETECTED | (v o) ‘l (mg em ) | (Monitoring, surveving meciuning)

l

| Same as origlnah} application
i ‘
|

|

11 METHOD. FREQUENCY AND STANDARDS USLD IN CAUBRATING INSTRUMENTS LISTED ABOVE

Same as original application

12 FAM BADGES, DOSIMETERS. AND BIO ASSAY PROCEDURCS USED  (For film badger wecity mothad of calibroting and processng, or nome of suppher )

Same as original application

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS IN DUPLICATE

"!Tﬂfnims:&icou‘ruif »B:t;"“ loboratory loc-l:;-« ;M ramote -—mmwv sorage contsiners, shielding, fume hoods, ek Explonutory iketch
A ERO. S R Yo N gSame as original application

s e e A e S s
14 HADIATION PROTECTION PROGRAM  Describe the radiation p program wcluding contol i appl covens seoled sources, swbmit leok
wsting procedures whers applicoble, nome. Waning, and eaperence of persen ®© perform leok tests, and arrongement for parfarming inhal rodiation survey, e

wing. mamtenance and repor of the ource
CI L L T S Same as original application
15 WASTE DISPOSAL Mo ol waste diuposal service 14 employed, ipecily nams of compony  Otharwise, submit detoiled descriphon of methody which will

010 04 Ao+ siatoios iS58 anicimie S S0 V0 ) S 2 gty e original application
CERTIWICATE (This item must be m.uigfg""_‘&v applicant)

. . i e s

16 THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATE ON BEHALE OF THE APPLICANT NAMED IN ITEM |, CERTIFY THAT THIS APPLICATION 1S
PREPARED 1N CONFORMITY WITH TITLE 10, CODE OF FEDERAL REGULATIONS, PART 30, AND THAT ALL INFORMATION CONTAINED HEREIN, INCLUDING ANY
SUPPLEMENTS ATTACHED HERETO, |5 TRUE AND CORRECT 1O THE BEST OF OUR KNOWLEDGE AND BELIEF

McDonnell Company,

Dot 19 April 1968 or

W, L. Keste
_Committee

. Tile of cortitying offic

VARMING, — 18 U. §. C, Section 1001, Act of June 25, 1948, 62 Swat. 749, mokes it 0 crimino! oftense to moke o willfully folse stotement or
representation to any depariment o agency of the United States as 1o any matter within ity jurisdiction.

* VS GOVERNNENT PRINTING OFFICE 1984 @~ TO8-301
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IML: IB:RJD (01974)

NAY &4 -d68

MeDonnell Coapany
P, 0. Box 516
8t., Louis, Missowri 63166

Attention: Mr. W, L. Kaster

Beientist

Research Division
Gentlemen !
Enclosed is Amendment 17 to License No, 26.02261-03 suthorizing
wmof'ro-tm\ulh'ruddowm. If you vish to edd
My, D. B, Cowdrick to this license as &n suthoriged user, please
mwxmam9um-mm.

Sinoerely yours,

Wight Sz b
bt £ risimes

fovert B, Brinkmen

Isctoyes
Division of Meterials
Licensing

Brolosures |
. At b 4
2. Yorm 113 v/inetr.

boe: Btandard Branch Dist. : Q‘D\
€0, Region III 9\

e e e e ————

e P e
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o IYPRODUCT MATERIAL LICENS!
Supplementary Sheet
License Number_l‘_‘ﬂm:’
Amendment No A2
MeDonnell
2. O, Box 516

St, Louis, Mlssouri 63166

In aceordance with aspplication dated April 19, 1968, Licease
Number 24.02261.03 is emanded as follows)

Te add:

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 1E2J) net to axceed
1 ocurie per
BQUILC®
9, Authorized use

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

For the U. S. Atomic Energy Commission
Original Signed By
MAY 27 1968 Robert E. Brinkman
Date we heotopes Braneh @00

Division of Materials Licensing
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MCDONNELL DOUGLAS N

CORPORATION

11 JUN 1968
Ref: USAEC-220-5595

United States Atomic Energy Commission
washington, D.C. 205L5

Attention: Isotopes Branch
Divigion 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 2L-2261-03 issued to the McDonnell

Company .

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

Very truly yours,
MCDONNELL COMPANY, St. Louis

XL A

W. L. Kes
Scientist
Research Division

v
anmn m‘gf""%@ \x\\xo

WD sl N ™ N
AARLRUALE R =1 O ¥

-

{ WiN Ul

LN o™

(’q'g {; F el e /P Saint Lowis, Missouri 831866



Form appoeee
Buage Bureus Mo 18-R027

Foem AECS313 ATOMIC ENERGY COMMISEION

o APPLICATION FOR BYPRODUCT MATERIAL LICENSE

p—— o

INS TRUC TIONS. ~Complate tems 1 through 16 if this is an initial application
plete only ltems | through 7 ond indicate new information of changes in the program a8 requested
supplemental sheets where nacassary. Item 16 must be completed on all epplications. Mail three copies toi
Commission, Washin on, D.C., 20545, Attention: |sotopes Branch, Division of Licensing and Re
application, the applicant will receive an
accordance with the general requirements containnd in Title 10, Code of Federo
ject to Title 10, Code of Federal Regulations, Pert 20.

It application is for renewal of o licenss, com:
in ltems 8 through 15 Use
U.§. Atomic Energy
gu lation. Upon approve! of this

AEC Byproduct Material License. An AEC Byproduc! Material License is issued in
| Regulations, Port 30 and the Licenses i3 sub-

1 (0] MAME AND STREET ADDRESS OF APPLICANT  [Instituhion, firm hosptal | (b} STREEY ADDRESS(ES] AT WHICH BYPRODUCT MATERIAL Will BE USED

parson, ok | different from | (0))

McDonnell Company '
pP. 0. Box 516 | Same as 1.(a)

3t. Louis, Missouri 63166

?—Eiﬁiiﬁﬁﬁﬁﬁfﬁib&kwuandﬂf’“”“” """"""
Manufacturing, Quality control, advanced |

Icanse, plecse indicate and give number |

e ———— LRI
3 PREVIOUS LICENSE NUMBER(S)  (If #us s @n appicohon for renewal of o

(

I

electronics, Research,General engineering - 24-2261-03
i

IS

et s p— SR— JRE—— e
4 INDIVIDUAL USER(S) (Name ond title of indisidvel(s) who will use or directly | 1]
wpervise use o byproduct moterigl  Give iroming and expenence in ems 8 ond

| p«n«uum'hﬂuladv)

v

p. L. Holt ¢. J. Wolf 7. C. Linck
W. L. Kester T, C. Linck p. L. Holt*®
N. A. Lamb F. C. McCallister (-Rnéih-

~ography) #,ttechment 8 & § enclosed

3+ To RYPRODUCT MATERIAL _ (Flement on .”T'(.,,"?E“MMUTET&'»TV{'&IT&FZ'»)S MAXIMUM NUMB
ond musy number of eoch |
W,demﬂmdnnmw»mpawnl

See Attachment See Attachment

et —— ———————— —————————————————

e [ RS E—————— . S ————
7 OESCHIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL Will BE USED. (¥ byproduct materol 4 for human vee, " supplament A (Form AFC-3130) must be com
plotd m liov of this iem Nwm-‘unmhmdc.nbdm, include the moke ond model number of the slorage contaner ond /o device n
MMMnl!hM‘ﬂd,’uuﬂJ

See Attachment

L] lADIA'YlM PROTECTION OFFICER (Nome of person designated ¢y rodiotion 20C
techon officer  ether thor individua! user  AMach resume of his wroining ond &4

&8 OF MILLICURIES OF EACH ¢ CHEMICAL AND, OR PHYS
ICAL FORM THAT YOU WL POSSESS AT ANY ONE TImE (I sealed source(s), olso state name of manylocturer, mode!

SR

e ———————

i - e ———— - -

_()r,'ftvr:? r ,(h.,_ - t '7 e __N



Form AEC-313 (5:58) page
TRAIMNING AND EXPERIENCE OF EACH INDIVIDUAL NAMED IN ITEM 4 Jse sppiemeninl iheels ¢ netessary i )
8. TYPE OF TRAINING ‘ . SURATION OF  ON THE JOB  FORMAL COURSE
WHERE TRAINED TRAIMING Circio answer Cucle onswar .{
o Prnciples ond prachices of radiation Yos No Yeos No
protection
— - — — P e e e e e
b Radioectivity measw. smen! wandardize:
ton and monitoring te. hnigues ond in See Attachment Tesr No Yes Neo
shuments
S TS I NSRRI SRS TR, BTN NNN TR A e TR =
¢ Mathamatics and coleulonions basic to the! Yos No | Yes Ne
vie and of tad tiwity |
- p— iy " 1 - bl P TOI———— _._._.T_,_____
| i | Yes No
bislogical eftechs of rodiotion | | 1 Yoo - Ne 41
9 !lﬂll'&! VM’N IADMYION (Actual use ol wmcmo or oqw-okm oxperionce )
B, sy s A T SISO
IO'ON mm AMUNV T I‘OCI! II’QI'NC! WAS OM’ID J DQM"ON O’ IMIINQ 4[__ TYPE OF USE ol
s . FRRIRPnll iy <o il o o o - L ... - S RS, ... L. ... - ST W
{
|
| |
: . See Attachment
10 uounon olncnon muluums (Use supplemental sheets f y)
-— - v -
TYPE OF INSTRUMENTS MNUMBER RADIATION SENSITIVITY RANGE | WINDOW THICKNESS usE
(Include moke ond model number of earh) AVAILABLE DETECTED (e /he) | (mg/em’) (Monitoring, Aurveying, measuring)
N - . S R . e —— .~».1>. A ————— oAt —— S— e e e e A v

RN ———

|

11 METHOD, FREQUENCY. AND STANDARDS USED IN CALIBRATING INSTRUMENTS LISTED ABOVE

(12 PR BADGES, DOSIMETERS, AND DIO-ASSAY PROCEDURES USED.  (For Al budges, yecily method of colibrating and processing, or nome of supplier |

INFORMATION TO BE 3UBMITTED ON ADDITIONAL SMEETS

n TPACIITIES AND EGUIPMENT  Describe loboretory facilities and cte h.n‘n. *quig uu..- conbaines, m.umg fume hoods, ek  Eaplonatery sheich
of fociiity s otached  (Cucle answer) You No

|4 "RADIATION PROTECTION PROGEAM  Describe the rodiat protechon program ncivd trof ot I app coven seated Jomit ook
mrum'm-n‘-(dbl-aoMu‘.ﬁwd”bnmuﬂﬂvw~mhmwwmmm
wng, mamtenance and repa of the wourcs

T;'”W-Aii!ﬁm Moo —.-'-ub‘., | sarvice is employsd, specily noma of company. Oterwise, submit detailed descriphion of methods which will

be vsed for duposing of rodisachive wosies and estimates of the type and of achvity Ived

CERTIFICATE (This em must be completed by applicent)

'T“ THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATE ON BEHALF OF THE APPLICANT NAMED IN ITEM 1, CERTIFY THAT THIS APPLICATION IS

PREPARED IN CONFORMITY WITH TITLE 10, CODE OF FEDERAL REGULATIONS, PART 10, AND THAT ALL INFORMATION CONTAINED HEREIM, INCLUDING ANY
SUPPLEMENTS ATTACHED MERETO, |5 TRUE AND C

P ' Title of cortifying oficiol
" [
WARNING. 18 U § C, Sechen 1001, Act of June 25, 1948, 62 /749, makes it o criminal oftense to make o willfully faise siatement o
reproseniotion o any department or agenc, | the United Stotes 04 to any v within ity weisdichion,

9, ®e sanats




McDonnell Company
P.0. Box 516
8t. Louis, Missouri 63166

FORM AEC-313

6.(a)

A. Any byproduct materjal with
atomic numbers 3 to 89, inclusive.

B. Any byproduct material with atomic
numbers 3 to 83, inclusive,

C. Americium 24l
D. Americium 2hl
E. Cobalt 60

F. Cesium 137

G. Hydrogen 3

. Hydrogen 3

I. Strontium 90
J. Nickel 63

K. Promethium 1L7

6.(b)

A,

Any chemical form; 25 millicuries each
nuclide,

Irrediated parts and components; 1 curie

totu .
Any chemical form; 1 millicurie

Sealed sources; Foil manufactured by
Radiation Research Corp;, and contained
in Lion Research Corp. carbon dioxide
detector; 20 millicuries, not to exceed
1 millicurie per detector.

Sealed sources (wire), not to exceed 200
millicuries

Sealed sources, (custom, Nuclear
Consultants or Mallinckrodt); 250 milli-
curies, no single source to exceed 8
microcuries.

Foil in Jarrell-Ash Model 28-750 or
28-751 Detector cells; not to exceed 100
millicuries per cell, '

Foil in F&M Model 2-2837 detector cells;
not exceed 200 millicuries per cell.

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

Sealed source in F&M Model 2-6195 detector
cells; not to exceed 2 millicuries per
cell,

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

Attachments
Page 1 of 2

G295



McDonnell Company
P.O, Box 516

§t. Louis,

Migsouri 631066

FORM AEC-313

7. A,B&C Rescarch and Development as described in Section 30.4 (q), 10 CFR 30.

D.
E.
F.

G&I.
Hé&J.

Testing and calibration of carbon dioxide sensors.
Instrument calibration

Tegging bucking bars and seat ejection safety pins for detection after
manufacture, :

To be used in Jarrell-Ash Company gas chromatograph for sample detection,

To be used with F & M Seientiric Company gas chrometograph for sample
detection,

To be used on self-luminous markers,

. Attachments
Page 2 of 2



TRAINING AND EXPERIENCE WITH RADIOACTIVITY 'g
DENVER L. HOLT 3~
(]
8. Type of Training Where Trained Duration of On The Formal
’ Training Job Course
a. Principles and practice (Re: 8-a, b, ¢, d) Mallinckrodt Chemical, Uranium 9 years yes no
of radiation protection. Division, Health Department {MCW).
b. Radiocactivity measurement, (Re: 8-a, c¢) AEC personnel at MCW; course on 1 week yes yes
standardization and criticality safety.
menitoring techniques and (Re: 8-a, b) AEC, Nevada Test Site; Radiological 1 week res yes
instruments. Assistance Team Training Course.
¢c. Mathematics and Calculations
tasic to the use anc measure-
—:nt of radicactivity.
¢. Piclorical effects of
radiation.
9. Experience With Radiation
Isotopes 1 Maximum Amount Where Experience Duration of
Was Gained Experience Type of Use
anium-Natural Tons in process MCW Nine years Radiation‘grotection for
refining and metal
fabrication.

.nium~-1.5% Enriched | Tons in process MCW One year Radiation protection for
refining and metal
fabrication.

.crium=-Natural Tons in process MCwW Two years Radiation protection for

. refining operations.

¢ 225 und various 10 mc MCW Nine years Alpha, beta, gamma source
sxmall sources = 10 mc for monitoring and count-

ing equipment calibration
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FORM MRC AT 4

e U. 8. ATOMIC ENERGY COMMISSION “*C¥R8€, 0, 447U2Z6}5y3
10 cPa g0 TYPRODUCT MATERIAL LICENS! wendment No, 18

Pursucat to Te Atomic Energy Act of 1954 and Title 10, Code of Federal Regulations, Chapter 1, Parts 30,

12, 33, 34, and 35, and in reliance on statements and representations heretofore made by the licensee, a license

ive, acquire, own, possess, transfer and import byproduct mate-

riai listed below; end to use such byproduct material for the purpose(s) and at the place(s) designated below.
This l.cense 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

hereafter in effect and to any conditions specified below.

is hereby issued authorizing the licensee to rece

Licenses | 1n sccordance with application dated
“1June 10, 1968
1. McDonnell Compeny
3. License number 24.02261-03 is amended
in its emtirety te read as followsi
2. P,0, Bex 516 T
lthmu. Missourdi 4. Expiration date Jyuly 31, 1973
5. Reference No.
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 Lyproduct A, Any A, Not te exceed
naterial between 25 millicuries
Atomic Nos, I and per radionuclide
83, inclusive
B. Amy byproduct B. lrrediated parts B. 1 curie total
matsrial between and componants
Atomic Koe, 3 and
83, inclusive
C. Amearicium 241 C. Amy C. 1 milliecurie
D. Americium 24] D. Foils p. 20 millicuries
E. Cobalt 60 E., Sealed Sources E. 200 millicuries
F., Cesfum 137 F., Sealed SBouzces F. 250 millicuries,
pot to exceed
8 microcuries per
source
G, Hydrogem 3 G, Feils for G, Not to exceed
detecter eelles mzuxumuo per
H., Strontium 90 H, Foils for H., Not to axeceed 20
detector cells millicuries per cel
1. Nickel 63 1. Foils for 1., Bot to emceed 2
detecter celle millicuries
J, Promsthium 147 J. Sealed sources J. 3 sources not to
axceed | curle
per source

o

¢ f ~ Ao



; ronnug::.nu U, S ATOMIC ENERGY COMMISSION Page 2 o & Pages
'YPRODUCT MATERIAL LICENSE

Supplementary Sheet

License Number 26-02261-0

9. Authorized use Amendment No, 18

A., B., C, Research and developlment as defined in 10 CFR 30,

D. Testiug and calibration of carbon dioxide sensors.

E. Instrument celibration,

F. Tagging bucking bars and seat ejection safety pins for detection after

mnamufacture,
?.. He end 1, Gas chromatograph units for sample analyeis.

10, Byproduct material may only be used at the licenses's address
stated in ltem 2 above.

11. The licensee shall comply with the provisions of Title 10,
Part 20, Code of Federal Regulatioms, Chapter 1, "Standards
for Protection Against Radiation.®

12, Byproduct material shall be used by, or under the supervision of,
D. L. Holti W. L, Kester, N, A, Lamb, C, J, Wolf, T. C, Linck, or
1

F. C, McCallister,

13. A(l) Each sealed source containing byproduct material, other than
Hydrogen 3, with a half-life greater than thirty days and in
any form other than gas shall be tested for leakage and/or
contamination 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 months prior to the transfer,
the sealed source shall not be put into use until tested,



rORM ARC.3T4A U. S. ATOMIC ENERGY COMMISSION Page_. 3 _of & pages

LEal LD
'YPRODUCT MATEKIAL LICENSF

Supplementary Sheet

License Number &OM'O

13. A. Continued Amendment No, 18

(2) Notwithetanding the pariodic lesk test required by the
paragra any licensed snaled source contalining
yproduct mater {s axempted from periodic lLeak tests
provided the guamtity of byproduct matericl contaimed in
the source does not exceed tem times the tity specified
for the material im Columm IX, ® A, Section
31.100, 10 CFR 31,

(3) The periedic lesk test required by this condition dees not
&lyumldmmtm-mdaﬂut used,
sources excepted from this test shall be tested for
leakage prior to any use or tramsfer to another person unless

they have been leak tested within six moaths prier to the

date of use or transfer,

B. The test shall be capable of detecting the pressnce of 0.005
microcurie of radicective material on the test sample, The test
sample shall be taken from the sealed source or from the surfaces
of the device in which the sealed source 1is permanently mounted
or stored on which one might expect contamination to sccumulate,
Records of leak test results shall be kept in units of microcuries

and maintained for inspection by the Commission.

C. 1f the test reveals the presence of 0,005 microcurie or more of
removable contamination, the licensee shall immediately wvithdraw
the sealed source fros use and shall cause it to be decontanina-
ted and repaired or to be disposed of in accordance with
Commission regulations. A report shall be filed within 5 days of
the test with the Director, Division of Materials Licensing,

U, S. Atomic Energy Commission, Washingtom, D. C., 20545,
describing the equipment involved, the test results, and the
corrective action taken., A cugy of such report mix also be
sent to the Director, Region Il1I, Division of liance,
USAEC, 799 Roosevelt Rosd, Glen hlyn. Iliinois, 60137,



4 of & Pages

on ASc-74A U, 5 ATOMIC ENERGY COMMISSION Page
TYPRODUCT MATERIAL LICENST
Supplementary Sheet
2-02261-0

License Number

Amendment No, 18
CONDITIONS

13, Continued

D. Tests for leakage and/or contamination shall be pecformed by
the licensee or by other persons -‘uxuuu.y authoriged
by :l:“cu-.tum or an agreemsent Stete to perform such
services,

14, Notwithstanding and in lisu of the requirements of Section 20,203(f),
mcnzo.mumuamwuum.cqu
Mluhc-ndu“dmtojmh-phldﬁu-n
standard radiation symbol andthe legend "Contains Radiocactive
Meterial, AEC License 24-02261-03."

15. Detector cells comtaining Hydrogen 3 foil shall enly be used in
conjunction with a properly opersting temperature comtrol mechanism
wvhich preveats foll temperstures from exceeding 225 dagrees

Centigrade,
16, In lieu of nn.n{ the conventional radiation ceutiom colors (magenta
or le on yellow ba ) as provided in Section 20,203(a)(1),

Title 10, Code of Federal Regulations, Part 20, the licensee is
hereby authoriged to Label detector cells and cell bathe, contulning
byproduct material and usea in gas chromatogr devices, with
conspicuously etched or stamped radistion caut symbols without

& color requirement,

17. l:xcott as specifically provided otherwise by this licemse,
the licensee shall seess and use byproduct material described

in Items 6, 7, and 8 of this license accordance with

ftatements, representations, and procedures contained in
application dated October 6, 1958, March 21, 1961, and February 8, 196¢

and related documents and amendwents as fol t
A. "Safe Practice Procedures” submitted May 22, 1959,

For the U. 8. Atomic Energy Commission

Origina! Signed By

£ Priskman

bort T,
by lsotopes Branch

Division of Materials Licensing
K /‘7 A s £ /7(‘./

JUL 1 1968

Washington D C 20845



"

/

MCDONNELL oouaz.ACL.
S’

CORPORATION

2 3 SEP 1968
Ref: USAEC-220-5726

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

Attentic.: 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 8t. 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,

AL 42

W. L. Keste
Scientist
Research Division L\
WLK: emc * Q;\twb
B e Saint Lowis, Missouri 63166
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ATOMIC ENERGY COMMISSION
Farm approvad

APPLICATION FOR BYPRODUCT MATERIAL LICENSE Bedge Gt bia. AT 3

Porm AEC- Ji 3 l

INSTRUCTIONS —Complete tems | through 16 if this 15 an mital application if application is for ronewal of a license, compiete
only ltems | through 7 and indicate new infarmation or changes in the program as requested in items B through 15 Use supple-
mental sheets where necessary. llem 16 mus! be compieted on all applications Mail two copies to: U S Atomic Energy
Commission, P. O. Box E, Ook Ridge, Tenn. Atention: Isotopes Extension, Division of Civilian Application. Upon approval of this
application, the applicant will receive an 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, Part 30 and the licensee s subject to Title 10,
Code of Federal Regulations, Part 20

1 (@) MAME AND STREET ADODRESS OF APPLICANT Inattution  fiem  hospriol Tib) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL WILL BE USED "

person, ek | differant frem | (0l )
McDonnell Douglas Corporation Same as 1.(a)
P, 0, Box 516 '

8t. Louis, Missouri 63166

;—’_ﬂfvarlé;;uﬂﬂ.‘”mﬂ (# iy i1 on apphcation for renewol of o
liconse, please ndicate and give number |

1. DEPARTMENT 1O USE 8YPRODUCT MATERIAL

General Engineering Division 24-2261-03
|
% TNDIVIDUAL USER(S)  (Nome oad Wiie of individuoiis) who will use or “dwectly |5 RADIATION PROTECTION OFFICER (Name of person designated ai rodioton pro
wpervise vie of byproduc! matena!  Give trowning ond eapecience in ilems B ond = techon officer if other thon individuol vier  AMach resume of his roiming and ex
9) perience as in llems 8 ond 9 )
Same as application dated 10 June 1068 Same as application dated 10 June 1968

o BV PRODUCT MATERIAL  (Hiemeah | (b) CHEMICAL AND, O PHYSICAL FORM AND MAKIMUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND, OR PHYS
ond mon number of soch | ! ICAL FORM THAT TOU WILL POSSESS AT ANY ONE TIME (I sealed source(s), also state nome of monutocturer, made!
sumber number of tources and moaimum activity per source |

Promethium-147 Sealed Sources - See Attachment

7 DESCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL WILL BE USED  (If byproduct makerial is for human use,  supplement A (Form AEC-313a) must be com-
plated in lisu of his Hem  If byproduct material 15 in the form of o sealed source, include the make and mode! number cf the storage container ond/or device in
which the source will be sored ond o wsed |

See Attachment

~3
Ly
1S4
(o8]
[

pom, — - adn - - ———a PR - e mn e v ———— - AT K i B . OV il N -




Form ABC-313 & &7 Page "~
TRAINING AND EXPERIENCE OF EACH INDIVIDUAL NAMED IN ITEM 4 Jie supplementol iheets | necessory
8. TYRE OF TRAINING DURATION OF  ON THE JOB  FORMAL COURSE

WHERE TRAINFD TRAINING Circle onswer Tt answe
a Principles ond prachices of raduation Yoo o Veo e
PRAENON 3sme a3 applicaticn dated ; Fa—. s 2
Y 1 OB
» Radicachvily measurament standordito 10 June 1 Sls)
tion and monitoring techniques and in Yes No Yer Neo
At amenty
R " e e e
¢ Mathematics and caleviahions basic to the Yes No Yot No
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MeDonnell Douglas Corperaticn
P, C. Box 516
3t. Louis, Missouri €3166

FORM AEC-313 (Modification of Byproduct License)

6.(b)

Promethium-147 in the form of microspheres manufactured by the Minnesota
Mining and Manufacturing Co. (3M). The microspheres are sealed into a
quartz disc by means of "Glassrock” ceramic material.

66 sources not to exceed 300 millicuries per source,
Total 19.8 curies,

Byproduct material in the form of ceramic spheres is mecnanically 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).

Targets assembled by Grumman Aireraft are sent to 3M for assembly of
luminous markers. The completed units are then forwarded to Manned Space
Center at Houston, Texas for attachment to LEM. One of these units is
to be assigned to McDonnell Douglas for test vurposes,

Manned Space Center authorization for possession of these items is con-

tained in byproduct material license # 4L2-09388-01, amendment 15, The
cognizant authority is Shell E., Martin.
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Supplementary Sheet
License Number__“-ozzgl-_-OS

nwu m “,’.“gm Amendment No..,-.._Lg____._-,

P, O, Bex 316
$t. louls, Missouri 63166

in ascordance with spplication dated September 20, 1968, License
Bassats i 24-02261~03 4» amended as follows!
lu-l.adl.ma-blunut

1. MoDenmell Douglas Corporsion

2. P, O, Box 516
st. Louis, Missouri 63166

___To Add:
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
|
K. Promethium 147 K. Sealed Luminous K, 20 euries total
Sources

9. Auth;“dz; use
K., Testing of Apollie docking target.

o\

For the U. S. Atomic Energy Commissic
L Original Signed by
Robert E. Brinkman
\ 1968
\poia 11 ., Legtopes Drameh

e Diviston of Materiaie Licensing
. Washington, D. C. 20545
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MCDONNELL DOUGLAS S

.

CORPORATION

2 9 0CY 1¢71
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) Form AEC-313 (2 copies)

Gentlemen:

1. Forms 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

J - (
e N

W. L. Kester

Chairman
Isotope Committee

/\.& ]’(.\

WLK:Jg

N

"\
(\*_%W Saint Louis, Missouri 61188
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Cf-252 will be in a chloride solution. Source will
0.1 micrograms or 60 microcurie.

' byproduct meterial o for  humon

wlvde the moke ond mode!

The Crf-252 will be used as a calibration source inside a sealed ionization
chamber which has 1/4" aluminum walls.
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wipe tests - all work will be done on disposable paper - Periodic alpha wipe
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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
trays lined with absorbant paper to trap any material lost
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 trea

0.1 microgran of Californium-252 corresponds to 6.5 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 107 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
with 2.5 x 10”2 neutrons/sec will produce approximately 6.7,C1 gamma with energi
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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