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Ref: USAEC-220-2348

United States Atamic Energy Commission
vivision of Compliance

Region 111

Oakbrook Professional Bldg.

Oak Brook, Illinois

ttention: Roy C. Hageman, Director
Region III

I Subject: Correction of Noncompliance of AEC Requirements
Reference: Roy C. Hageman's Letter Dated 8 October 1964

Enclosure: Procedure for Machining Thorium-Containing Ceramics

Gentlemen:
1. With reference to your letter dated 8 Octobver 1664 listing items of
noncompliance with requirements of our license, the following correc<

tions are being or have been made .

2., STB-k9, Item A

A standard procedure is being written for coantrol of wastie naterials
generate¢ in wachining operations involving taorium = containing cera-
mics. An outline of this procedure is enclosed (Attachment No. 1)
gince this is to be the basis of a Safe Practice Procedure, we would
apprecliate any comment you may have regarding it.

3, STB-49, Item B

This item has been corrected as noted in original letter.

k., STB-49, Item C

The radiation area referenced has been tagged (1 Oct. 1964 ) with signs

A bearing the radiation caution symbols and the words
/
Caution \(;)
Radietion Area. ?){L

‘ F702240294 b
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6.

Res: USAEC-220-2348
Page 2

24-2261-3, Item A

Bucking bars are being subJactbd to & continuing or "revolving" inspectionm.
Any worn or missing .abels will be replaced as they are discovered.

24-2261-3, Item B

Lead containers ' file cal.net in Tooling Inspection office of Building
No. 1 and which are usea for storage of Cesium 137 sealed sources have
been labelcd with the standard rediation symbol and the words

Caution
Radioactive Material

Should you require further information concerning taese corrections, please
communice’ * directly with me.

Sincerely yours,

MCDONNELL AIRCRAFT CORPORATION
— |
\

W. L. Kester
Scientist
Research Division
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United States Atomic Energy Commissior
Fegion III, Division of Compliance
CGekbrook Professiorsl Bldg.

Oak Brook, Illinois

Edgar C. Ashley
AEC Compliance Inspector

Correction of Noncompliance of AEC Require  ts
Roy -~ idageman's Letter Dated 8 October 1964
P1ocedure for Machining Thorium-Containing Ceramics

1. In response to our telephone conversation 3 November 1964, I ax send-
ing you a revision of our Safe Practice Procedure relating to ihe
machining of thorium-containing ceramics.

2. You will notice that provisions are made for keeping records of waste
disposal in accordance v.'h the requirements of 10 CIFR 20.401(b).

3. Should other information be required concerning thesc corrections,
Please communicate directly with me.

Sincerely yours,
MCDONNELL AIRCRAFT CORPORATION

™/ / b &
JTT - il
W. L. Kester
Sclentist S

Research Divisicn



.chment No. 1
Be€: USAEC-220~

Procudure for Machining Thorium=-Containing Ceramics

Where possible, operstions involving grinding and cutting of thorium -
(ontaining ceramics will be carried out wet; that is, use will be made of &
constant flow of 1iquid coolant designed to minimize contamination by dust
aid to provide a vehicle to carry chips and cuttings to a wvaste reservoir.

In those instances where 1iquids cannot be used, 4ary grinding will be
accomplished in & well ventilated (hood) area. Air from the venting system
will be filtered sufficiently to reduce dust levels to less than those speci-

£43d in 10 CFR 20, paragrap" 20.103 (2) and (b).

Each machining operation involving thorium = containing ceramics wvill be
moinitored by Health Physics personnel until such time as procedures and tech~-
niques are evolved which will permit these operations to be accompiished with-
ou'; contamination of nearby areas by dust, spray and/or chips.

At the completion of operations involving thorium = enntaining ceramics,
al.. equipment and nearby work space will be surveyed by wipe test.

1. Machines and work areas will be cleaned until activity levels
are below those set forth in 10 (¥R 20. Here, activity levels
are interpreted to mean both rad:ation and lcose material as
determined by wipe tests and air samples.

2. All liquids containing ! jble and/or dispersible solids will
be assayed and disposed . Dby miying with water in the sani-
tary sewerage system &8 provided for in 10 CFR 20, paragraph

20.303.

3. All solid waste will be collected in sealable waste cans bears
ing the legend

Caution
Radicactive Material

The container will be stored in & restricted - access area
posted with the sign

Caution
Radioactive Material

4. Fach waste can, when £illed, will be vransferred to a company
owned burial site and disposed of by purial in accordance with
regulations set forth in 10 CFR 20, paragrapb 20.304. In
instances where total quantity of wasie exceeds the limits
allowed in paragraph 20.304, the container and contents will
be transferred to & licensed agency for disposal.



Procedure for Machining Thorium-Containing Ceramics

Where possible, operations involving grinding and cutting of taorium-
containing ceramics will be carried out wet; that is, use will be made of a
constant flow of 1iquid coclant designed to minimize contamination by dust
and tc provide a vehicle to carry chips and cuttings to a waste reservoir.

In those instances where liquids cannot be used, dry grinding will be
accomplished in a well ventilated (hood) area. Air from the venting system
will be filtered sufficiently to reduce dust levels t» less than those speli~
fied in 10 CFR 20, paragraph 20.103 (a) end (b).

Each machining operation involving thorium-convaining ceraxics will be
monitored by Health Physics personnel until such time as procedures and tech=
niques are evolved which will permit these operations to be ccecmplished with-
out conteminaticn of nearby areas by dust, spray and/or caips.

At the completion of operations iavolving thorium-containing ceramics,
all equipment and nearby work space will be surveyed by wipe test.

1. Machine tools and work areas will be cleaned until alpha
activity when assayed by wipe tests has been reduced to
background as deterrined by an RCL Model 10200 2 flow
counter.

2. All liquids containing soluble and/or dispersible solids will
be assayed and disposed of by mixing with watler in the sani-
tary sewerage system as provided by 10 CFR 20, paragrapa
20.303. A dated record will be kept of the type, quantity
and form of the material and of the method of disposal.

3. All so0lid waste, including filters from special ventilation
systems, will be collected and stored in sealablie waste cans

bearing the legend

Caution
Radicactive Vaterial

The container will be stored in a restricted - access area
posted with the sign

Caution
Radiocactive Material

4. Bach waste can, wner filled, will be transferred to a company
owned burial site and disposed o by burial in accordance with
regulations set forth in 10 CFR 20, paragrapa 20.304. In
instances where total quantity of waste exceeds the lizits
allowed in paragraph 20.304, the container and contents will
be transferred to a licensed agency for disposal. 4 daved
recurd will be kept of the type, quantity and form of tiae
material and of the method of disposal.
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UNITED STATES ATOMIC ENERGY COMMISSION
DIVISION OF COMPLIANCE

2
& ZZ bis S

2. REGIONAL OFFICE

1. LICENSEE
Mchonnall Alrcraft Corporstion

- 8 REGION I11, DIV, OF COMPLIANCE
Labost = B¢. louis Misport 0%,'BROOK PROFESSIONAL BLDG.

8t. loufs, Mi ri
R R OAX BROOK, ILLINOIS

3 LICENSE NUMBER 4 DATE(S) OF INSFECTION
STB-49 S0 29 September 21 and 22, 1964

be in noncompliance with ARC regulations

8. The following activities under your license (identified in Item No. 3 above) appear to
or license requirements, ss indicated.

A. Mo record of your liquid and sludge weste digposal to the sanitary
sewer system and solid waste burisl, respectively, was maintained by

you contrary to 10 CFR 20.401(b).

B. Your ioventory of August 11, 1964 {ncluded 144 .6 pounds of thorium,
as thorium oxide powder, contrasry to License Condition No. 8 which
" permits cnly thorium as thorium-magnesium alloy sheets, cestings,
and parts contsining not more than & per cant thorium to be possessed
and uved,

It is noted that this deficiency wes corrected on September 9, 1964
by the issuance of amended License No. $T9-49 which suthorises pos-
gession and use of thorium, as thorium oxide, &s well as thorium,
a8 thorium-wagnesium alloy.

The rediation sres existing in the cersmic thoria storage sres
¥ located in the refrigeration room adjacent to the machine shop {n
Bui.ding 32 was not posted ss required by 10 CFR 20.203(b).

-
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Supplementary page _None  attached. ._w._mc‘{_%{#‘_j——— I 1 9 PV A—
AEC Compliance Aapector J Date
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REPORT COMPILED SHEET

(circle
Indentifying Information Type report 591 (592 )

/1. Licensee m,L_J‘D"WbQ—Q Q,Qum['/l (vfli?ﬂ”' }/C f;m

. % | U
. Address _dam&m\‘- St dAwe ﬂa;/f'.‘“fé
4({{ : CRJM.'.'...: ’ Jolra.e A

A License No(s) 24 -226(-2 awnd STB- 49

v(. Date of Inspection S#Uﬂ% 2| ared 23, 196Y

\/{. Inspector \%[; Q&AQM %&7 0.05‘%

v‘. Status of Compliance A s AP
None ne
7. Section of Regulation. Details Paragraph
or

License Condition

(-3) & cheenet Condilion Mo, 17 A 2

(-3)p lo CFRao0, 203 &)() B QS
(s¢44)e 1o CER 20, 401 (b) c 4
(57896) D ayes Covdilion o 8. D 42
(578 -49)g 10CFe 0. 203 (4) E of £
F 4
G G
Classified Information
\/8. This report cont.lnuftod or business confidential infer-
mation. Yes Ve
z s
E e L Wlte fo-EbF
Anspector / Date
L/ /O’Z-Cy
Reviewer Date



HEALTH PHYSICS ANALYSIS

V//Although several items of noncompliance were noted during the course
of this inspection, the inspector is of the opinion that no significant
health and safety hazards exist from the use of materials under these
licenses. The thorium oxide is used by the licensee only for research
purposes and only a gmall quantity is mes® used at any one time, It

vas noted that the smount of thorium oxide used in any one place was

less than 15 pounds per week.



g MePONNELL ATRCRAFT CUs IATION
$7, LOULS, MISSOURI

IMFORMATION GENERAL T0 ENTIRE PROCRAM

————————————— A ——————— ———

:: m-mamwuumm.-upmumn, 1964 by

B, C, Ashlay snd J, A, Pion, Dr, W, i, Kester of McDoonell Adrcraft Corp,
was telephonically notified of this inspsction on September 17, 1964 .

'(. Mr. Kez Miller of the Missouri State Department of Health was talephoncially
aotified on September 17, 1964 of this forth coming inspection. Mr. B, J.
i Ikemeysr of that orgeaisetion sccompanied the inspectors duving this in«

speciion.

U’Z. The last previous inspection of the licenses's Licenses No, 26-2261-3, ‘
q A

2422614, and §TB-49 were conducted on October 15 and 18, 1963, No items
of roncoup’isnce were found during the inspection of 24-2261~3 and BTB-49
during thet time, During tils last previous imspection, however, 2 items of

aoncouplisnce were found for ldcanse No, 24-2261+4,

/ Ll s
13, Thess two: items of noncomplisnce /were as follown: &
1. The NBotre Deme Irrediator o Building 33 was not labeled ia accordance :
with 10 CTR 20.203(£)(1), This item had been corrected by proper label-
in0g. ‘ bl
2. Records were not maintained for lesk test results &a .um by um “: ;
Condition Mo, 13.B, This item of aoncomp liance was c:n'ruud pl'op‘* :’ "
. wmaintensneca o! records of these leak tests and all future' luh [tasrs, from
S0 that ctms uatil the pressat inspection date. . f i ;;r AR

. , 5 !
The licensed nmt no.z- are the rmtbuity-ﬂ the Dmuh D»AM
o/ Mchonnell uranu mpmm- be, W, L, Mm ‘& Phyusl ch-ut ad 2
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McDonnell Alrcraft

Corporation
gt. Louis, Missour:i

GENERA', LNPCRMATION, Cout'd.
1l. Tha following persons wers {aterviewed during the course of this inspection

Dr. W. O, Kaster, Scis . Head of Meclear Science Laboratories.
(ull licensss)

e, T. C. Lisck, Chief  astrial Myglesest aud RSO. - (all licenses)
Kr. Deve Lum, Meterial and Process Developmeat Department (8TV-49) .

Mr., J. J. Rosenthal, Material and Process Pevelopment Department
(BTH-49).

Mr. E. Malakalis, Material and Process Developwent Depar tment
(8TB~49) .

Dr. C. J. Wolf, Associate Scieatist = (e-226144).

Mr. 1. K. Sweaning, Toolisg lospectien Foreman - (26-2261-3).
Mr. F. C. Mc Callister, GQuality Coutgol Departmant - (24~2261-3).
Mr. ¥. A, Yahreabols, Development Techalgien - (STB-49).
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V‘. (continued)
Scieatist with the sorporation has the responsibility for the overall use
vt matarials procured and used by the licpnses, Dr. Kester stated that he
constitutes the highest level of mansgement that {s coonected with the li-
censed material progrems.

4

At the present time the licenses's Radiotlsotops Cosmittee (s belng recrganized.
The last meetiog of this committes was held on May 21, 1964, Those preseat ‘
at that time ware H, ¥, Webber, Department 112; Mr, B, Goe, Department 764;

Mr. C, J, Wolf, Department 220; Mr, H, E, Winn, Departmentf66; Mz, N, A.

Laab, Department 855; Mz, W, G, Xustra, Departmeat 764; Mr, B, J, Stralser,
Department 944; Mr, F, McCallister, Department 853; Mr, T, C, Linck, Depart-
went 64; Mr, J, A, Bello, Department 752; Mr.R, §, Hodel, Department 780,

When 1t (s escertained which persons are golng n be permavent members of the
committes, a naw ldscing will be mede, t.fha‘c.n stated that persons to be
n-‘umcﬂtmnllhtbuﬂn;umlly concernad with the use
of licsnsed materisl et Mcloonell, Thess perscns will represent the urt:u
dopartwents using the material, The lunum'n of the conmittes will be as

an sdvisory group to rule on qualifications and requirements of safety for
persone ueing material in addition to the general problems involved.

As. w. 1. c. Linck Chief Todustriel Nygleaist vich the licenses and Radiological
Bafety Officer. Mr. Linck serves s the RSO only on & part time basis, Mz,
Linck stared that he works closely with Dr, W, L, Kester with the licensed
macerial uses, Mr, linek's responsibilities ineso-far as the licensed material
s concerned (s that of kesping personnel -‘;ﬁmh records, making radistion
surveys, keeping other pertinent records and the generel overseeing of :h“ use
of licensed material {usofar es safety aspects are concerned, Dr, Kester and
Mr, Linck both stated that the licensee plans to hire & full-time health

MAK e
::yot:h:;mnca ;ﬁn top of the material usesy that is ssieewbhe sur
Y8, Aproper eigna, and other gensral ducties, The new health physics

-

technician would report sither to Mr. lLinck sad/or Dr, Kester,

*glﬂimn!l CONTROL
7. As stated previously the higheat level of management ia direet cootrol of

the licensed programs is Dr, W, L. Kester, Dr, Kester stated chat MeDonnell
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»A's. The primary area of use of the thorium-magnesium alloys is Building No, 27,
All magnesius-thorium scrap is kept in red barrels in this fagility, These
red barrels are marked "Radicactive Magnesium Only."

A‘. in addition to possessing thorium-magnerium alloy,ss wentioned previously,
the lice also p ses thorium oxide in the form of powders and c.-amics.

Dr. Kester stated that Mcloanell Af.cvaft Corp. began using thorium oxide ap-
proximately 15 wonths ago. Dr, Kester stated that he beléives that they have -
received approximstely 300 pounds of thorium oxide during that period,

-/.(7. The thorium oxide as powders are mixed wet, wolded into various cevsmic forms,
cured in ovens and then tested, The thorium oxide as cerarics sre wet machined

and then tested. These tests consist of ol shocke, vibrations, oxyacetylene

and other tests.

\"l. The licensee aleo stated that the powder and cast ceramics are 100% thorium
oxide by aseay. Among the suppliers of this material is the Zirconium Corpor=-

ation of America and Morton Refractories of Massschusetts.

V{O. Thorium oxide powders are processed in the Material and Process Deve lopment
Department Laboratories in Buildiog 102, Mr. Don Kurmer is the Senlor Techaical
Spocialist of that department, Mr. Linck seid thet he took an air sample on
August 1, 1963 in the thorium oxide work area of Building 102, He further

{ ‘u&r i 4 ' 'lﬁ“
stated that the Inetrument mnrmnt}w Mr, H-nng)mlyn‘
Quass bt te
the filter paper, #8/ Mr. Flammang essmss..” no activity was found on the
sanple. temswerauecrerords.s omatnsElc TR ) o B TR

Tttt . SR | ML T 0 e 20 01O

/60. The licensee also stated thot the thorium oxide as powdere have been used in

the process at the rate of approximately & to 10 pounds per week at differeat

times,

-/bl. Therium oxide as ceramics are machined in what is known as Siegel's Machine
Shop in Building No, 2. ° This was formerly a wissie machine shop and is now
used for general ’mulmm*”. Machines which ere utilized for the ceramice
are drill presses and various types of grinders. The licensee stated that the
wachine cooling water fs changed once every month, mmp;un is dumped
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41, (continued)
down the drain while the solid sludge is put iato scrap barrels. These
scrap barrels also contaln paper cups and other peper waste and other general
machine shop vaste. These barrels are 50 gallon drums. The licersee stated
that thess waste drums were taken out with the regular trash and disposed of
by burisl in the land fill ares /n the northera section of St. Louis Couaty,
approved by the 5t. Louis County Health Department. The wet grinding waste®
is produred at the rate of approximately ove pound per week, No records

have been maiatained pertineat to the disposal of these liquid and sludge

wastes. The licensee was advised that failure to keep records of waste

disposals constituted poncomplisnce with 10 CFR 20.601(b).

42. A review of the licenses procurement record for thorium oxide shows that
between September 20, 1963 and May 15, 1964 the licenses bas procured 110.4
pounds as powder (w’); and of the Thorium ceramics, for the period of March,
1964 through September, 1964 he has procured 46.4 pounds. 1o addition, a
periodic inventory maintained by the licensee shows that thorium oxide pos~
sessed by him totalled 144.6 pouads ce of August 11, 1964.. (Please see
Exhibit A of this report.) The licensee was advised thar he possessed source
material contrary to License Condition No. 8 which authorizes thorium only as

magnesium-thorium alloy containing not more than 4% thorium. Dr. Kester was

quite embarassed when (t was explained to him that McDonnell Aircrafr Corpora-
tion had procured and used source material which was not authorized by his license.
Dr. Kester stated that Le and his associates had (nterpreted the Regulations

as saying that they coul! procure and use up tol50 pounds of source waterial

&t any time in & y. o <itheu: & specific licenss. He pointed to the August

11, 1964 inventory whichr showed that they were approaching the 150 pound

limit. This ia way they applied for an amendment to the Part 40 license,

STI-H.' to include thorium oxide above this level. The licenaee 20w has in his
posseasion an amendment to his license to suthorize possession of thorium as
thorium oxide. This new amendment was issued to the licensee on September 9,

1964, and was available for inspection at the time of this inspection.

43. The liceasee's radistion detection Lastruments, which he had on hand, include

the following: one-Tracerisd Model SU-14, O to 25 mr portable survey meter
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A3,

« 10 »

(continued)

with an alphs probe; two-Thyac Model 389-C, 0 to 20 1‘ seven-CDV Model 700

0 to 50 wr per hour! one-ion chamber Victoreen Model 740A, 0 to 5 r per hour;
two-NRD Model C8-40, O to 20 r per hour; & CDV-710, 0 to 30 r per hour; &-CDV
Model 720, O to 500 ¥ per hour) 35-Kelekét and Victoreen 0 to 200 mr dosimeters;

and 4-CIV Bendix dosimeters, range of up to 20 ¥,

A,

oAs,

A heta.gamma survey of the Notre Deme {rradiator in Building 33 ehowed the
following vesultn: ¢ readings were taken above the one inch tubes. These
readings are as follows: 15 u. per hour at the surface, 10 mr per hour at

6 inches, 3 wmr per hour ot 12 fnches and 1 wr per hour at 18 inches, Directly
over mumber 13 tole with the 36 {nch stalnless steel shield removed, read

110 wr per hour st the surfece, & reading of Nch‘nud”thﬂ:‘;pn.ur poeition
with the shiel® out of this mmber 13 hole. The storage qxo cabloet containing
the Cesium 137 bucking bar sources located in lu'-c.&m_-r office o Building
No. | first level ehowed & surface reading of .05 mr per hour at the surface,
The lead storege containers in thia file cablnet showed a surface reading

of .15 mr per hour, XXX Various bucking bars wore survayed and showed &
maximum reading of 1 mr per hour st the surface. The 4 vaults in the Isotope
Laboratory of Building 102 showsd & wrmm at the fioor level of 04

wr par hour,

The following surveys smdieuulos were made in Siegel’'s Machine Shop which is
usad for themachining of the thorium oxide ceramics, The grinding machine
ashowed slmed. 3 mx per hour In the grinding bed,wl it Waesmsds Dpuwingia
chleelndow-tabe. (iis same machise showedd,2 wr per hour on the grinding
wheel, A eylindri al grinder -Mtd&“ﬁ per hour in the coo'ant drain
pan, Pifty gallon drums in the machine shop used for varioue scrap showed
less thanps . G5 wmr per hour., The general floor ares of the machine shop also
shoved less thany.05 mr per hour. Boxes of m‘/:::de waterial and also
boxes of jceramic scrap are kept i{n a refrigerativn room located \O“ part of the
_uchuo ahop main azea, Dr, Kester stated that this refrigeration room is
restricted by survelllance and only those people that have any direct business
in their are allowed to enter this voom. The ouly one person that spends any
time at all in this room 1s & maintenance man. The boxes of material are

locatsd in # corner of “his room where a person would not have any business

Sedas)
e tpend sy time, M}-n dway from the regular vork wres of the refeigereaiing
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43,

46,

47,

.1l -

(continued)

uyoit, The So= containing thorive cevamtc scrap Tesd 50 wr per hour at the surfac
uu.m-do!aum:ﬁuucm. mo-baud‘iunxmxu

the surfece se detected through the side wall of the probe. Boxas containing
new waterial, aleo stored beck in tiis corner, read § mr/hour at ane foot
using the side wall of the probe and 2 mr/hr at 3 feat (this was also 3 feet
above the floor)  Based or the above independent wmeasurements made iv the :
cersmic thoria storage Ares located in the refrigeration rods, Dr. Kester

was advised that these radistion levels were such that they created a
wpadiation Area" in fhat area. He was advised that feilure to post the ared
as & radiation ares conatituted Mmm_\mm

All the above survays ware sade with an Eberline survey {nstrusent Model E-5008
using @ thin end window probe.

Two smesrs were taken io lhi 1‘0‘ work areas in Buildiog 102. Analyses by

Argonne Hational Laboratory shee &' results of "packground" tu thece seaples.

MAMAGRENT DLSCUSSION

48,

The rasults of this iospection wers discuseed with Dr. Kester snd Mr. Linck,
the Radiation Eafety Officay. Concersing the disposal of sludge from the
mschine shop Building 33, Dr. Kaster stated that in the future this sludge
will be treated as contaminated waste and would be disposed of through proper
vendors, Goncerning the various noncompliance {tens mentioned throughout this
report, laucluding fmproyer labeling sod postiag, both Dr. Kester and Mr. Linck
stated that they hope to have & full-time health physice techuician, as wen-
tloned previously, whe would be able to conduct fraquent surveys and make the
rounds to see that all of the areas and containers where material is used,

and stored to see that proper posting and \abeling is in effect and that

complete vecords Are kept in all cases.

Enc losuze:
Exhibit A
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