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Sublect: Wah Chaug Corporation
Albany, Oregon

License No, STC~595

Use of licensed thorium oxide in 2 manner
not authorized by the subject license.

Period of Investination:

July 18, 1962
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A memorandum to Region '. Division ot Couplisnce inu Aptn ao !9& lm
 Division of Cowpliauce, Readquarters, referenced an fuspection coaﬂutu . A v T
heglon 1, Division of Complisnce, st the Wab Chang Smelthy and Refining Company,
. Glen Cove, New York, License No, BMB-135.  Tha fnspectios slledged the mmu '
unauthorized receipt and use of om'muh ‘at the Albany © m-; : h
& meworandum dated April 16, 1962, h‘h‘ ,n&t,l,(
m‘-uutim mu be conducted Juiy pr
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At tlu tine of the hvuupt(on lt m & M" iuut‘th L
thorium oxide as » refractory wall’ }inlu;. ¢
. tungstan metal products.’ ¥he lice
. #torsge only.  The licensee had h””f‘g L
~permit the use of thorium oxide a8 & . 5
_gracted at the time of the fovest{gation.’ The |
of licensed materinls would be termisated watil.
subseguent fssuance, on Auguet 1, 1962, o!‘hi
io the Atomic Energy Clearing llouio cl‘h
investigation wrc ae !ollmt vag.
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(£)(2) sni (4) . 'Té dicenses poreessed m uuu&u of th
oxide which were not hbelc‘ K rqulrd ,by mtlun of tho
reguletions, T 3
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A wenorandum deted April 10, 1962 to R, W, Bmith, Director, Region ¥V, Divieion of
Compliunce, from Leo Dubineki, Assietant Director for Materiale, Divisios of

; Compliance, Headquarters, referenced the tuppection of the Wah Chang BmeXing and
Refining Compsuy, Glen Cove, New York, liceuse SMB-135,  The inspection slledged .

. the poasidle unavthorized receipt and use of ‘source material at the licensee's . .
_/Albsoy, Oregon plant. The meworsndum noted that &n inspection of the Glen Cove, *' :.".
" Bew York facility of this licenses indicated the possibility thet thorium Y R

was belng used as & refractory insulating materisl. ‘License ETC-595 which wee iosued -

- to the Albany, Oregon pleat avthorizes possession of 2881 pounds of smuxce waterial =

< for » torage vely, Liceose No, ETC-595 wap Lesupd May 25, 1962. A letter gated -

7 June 11,1962 from Wah Chang to DLAK requested the amendment of License Bo, $TC-595 to
© " parwit the use of thorium oxide a6 & ‘yefractory wall in furnaces for sintering metallic
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" 0 July 18, 1962, Mr. R, B. Forth, Radiation Specislist, Reglon ¥, Division of - " 7

' Complisnce, sccompanied by Mr. Jemes Moccs, Realth Fhysicist, Oregos State Board of =~
" Health, wisited the subject licensee at the Albany, Oregon Facllity, Mr. R, €. ' Jones,

 Manager of Beryices snd Mr, Joha Cobb, Engineer, Separations Department, were N if T

. contatted. Mr. Jones was informed that the purposs of this viszit was to iovestigete

the alledged unsuthorized use of licensed material at the Albany, Oregon facility.

Mr, Jooes was msked if Wah Chang Corporstion wes using or had used thorium oxide as

& refractory materisl, during the period they were suthorized possession for storage .

only, He stated that thorium oxide was being used at the facility. Mr, Joves stated

thet it was probablydue to & misunderstanding in that ‘the renewal spplivation €id .
. mot specify the proposed use a3 s refractory materfial. He sald that the fnitial
LAty “brento_store the materisl, however,.as a result .of the yush Aﬂﬂgé‘?w i &
R A sl Corperayion t:?.-’a;-marﬁ‘?éﬁr&é*&-ummu asbl A AL
S arose mud they proceeded to use the materisl after having filed ‘the application, =i "

‘" Mr, Jones described the vee of the moterisl ap being & powdered or granvlar thorium:

_+ oxide blauket betwean a tungsien crucible snd & magneste coated induction cofl,. . °
Mr, Jonet eid that the materisl manufectured in the furnace was @ tungsten ¢ e
“which Soes pot completely wmelt and is fabricated ss & pressed tungsten powder, :

fipal product is a porous mass of tuogsten wmetal, The pores in this sintered compact
are filled with silver wetsl, UL S ;i

Mr. Jones stated that the licensed muterisl is received and used a8 thorium oxide,

e _stated thet the use of this zaterisl is the pame as approximately 4 yesrs sgo - *
“ghen Tantslun and Columblim wereproduced inm vacuum furnaces. He sleo stated that -
the thorium oxide was first used as eariy as July, 1957, ‘The use of thorius oxide

had not been continuous since that time, but 4s dependent upon the type of work -
being done by Wab Chang. Ee also stated that the work presently being conducted . -

‘is not perforwed under an AEC contrect. Mr, Jones stated that the reason for the
transfer of material from the Glen Cove plant to the Albapy yplant was thet the "~
Columbium and Tentelum vork formerly done at the Glen Cove plant had been discoutinued.

‘Mr. Joues comuanted that on the day of the visit, July 18, he had teceived & letter
.. from M. D. Bugsbaumer, Bource and Bpecisl Ruclear Materiele Branch, Division of = .
. Licensing aw Regulation, which was dated July 16, 1562, " lo the ‘letter ¥r, Kussbaumer -

4 icyequpsted daformction foncerning the extent of alphs tentenivatism in.
et ity e e iy

roposed T 9898 thorlm oxide < Be ﬂr- ed. duformation’c n
b ‘methods 'p'ro:poi:d '_:;%llcd;’sfoa'.'fﬁ?w_ﬁ‘%@nﬁb “of al 'chtilnfﬂpn."ﬂ;j#“",:! :
‘i -‘-’%ﬁ,’ﬂlﬁ?‘;x the foct thet %’;@ sted license m’tlﬁf‘ﬂtm‘q"n&%e s
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_ Mr, Jomes stated thet there are 350 to hOO persons employed by Wab Chang st Albaay *

)

sibitmnd e}u ty consists of approximately 56 bifidings.  He moted that enly.ii &% 1
o 4os 1avsived 1o the b of forive exlds, 52, Tha Long, D e
= ,.'luyervu‘cr; Yattalum and Columbian Reductfon, was then contacted since b vias more

s familigr with the use ot thorliuw oxides, " 17 a0y N mR LT ey R T L
R s i s e A AR A A RTINS S S ke
S Puring the #iscussion with Mr, Jones, mnd later with ¥r. ngr Lt was polote ~

-1 v During the f : . o 1 e
S5 that dn view of tie fact that an emenfel Yicense bad notibeen {soued suthorising ¥ .
1 thie vep f thorim oxide for any purpose other than storage, furtber use of thoriwm .
¥ oxide by the licensee could constitute wilful violation of the conditions of ‘the !

_ i confitlons of the license. It was #1so polsted out to the 1icensee that the” L

© U7 imspector hsd no suthority to {spve orders or otherwise yestrict the licensees use
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of materfal. It was stated by the inl;nttor that should cont!nued use vl&hout
s valid licenss come to the sttention of the Commission, the Division of Ligensing -
and Regulation could eabily construe this .to bl ruuul mccnplunu vm; the

terms cnd condiuom of the ucenu.-», '\r PO A \,. s e o B

Mr, Lon; wae thu nquutd te a\w tbp 'tu»mr t\n 1ocqttou n[ uorm nd o
use of the 1icensed wmaterial, - The M.tnud 1ul was tbordln & key QQCM_/ 05
storage building, . The ares #s surroundiug mum ;cuuﬂh E) qlbrnt,
.. ‘however, the keys %0 the Puilding’ axe | .mu.b ‘2o’ the Four § O{‘btnois
' keys mre jocated in the'carpenter phop.’ %}nnp‘hmm &;ﬁ u&,lni" - 3
‘pther. bulldings and 1s of ptu:dy voodai condtruction, . 7: N ‘ly
ten feet wide dnd fifteen feol 10!:3._;31\‘ ow; 1o walls M the Haﬂlm‘:i afle s
posted with the couventional ;udutgon g?“ ’ words "Cavtle muao;‘ e
: -na "C‘utiou Mluctln lhhxf‘h ”f’d "pn;it J Iutbq l..iro; i

TN
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A md’er ef drm re lm
hpmxmtuy 35 u!loul hlﬁi.
pf thorium oxide, l‘hcn)‘tc algo; i n
metal 1ide aud seallng rings, These ¢
_thorium 4 the vontdned thorium nxilc."'m
‘a8 follows: 47 pounds, 135 poundl, 25 ' pounds, B7.0 £,
‘edditionsl can, noted as contelniang BOM«'D doﬂp“hi"thq'#l“,‘-m? ibie -
as having been received from the Gléa Cove plast of -the Wab. Lorporation,: This "
can was labeled with & convestional r.éhtlh Eymbol, the wor Feaion ldtueun
Faterisl”, thorium oxide, 3,75 »c, 7 7%~ “/These ¢ tdnu with the “exception of -
the “ooe lhipped from the Clen Cove plsat,’ pt_ro ot - hhld with the taoppo, the gate e
of massurement or with th. vordo "Ccutlon {or ; ,patcx')‘ Mucttn “Ma of the
comont!oul ynbol. ; Eo
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lpptoxiutely forty nd 5 ¥ : oil Yrom Tadtic
furnace. The coil vn outd co be contnlutd :r.lth zhatxt- oxide yov(u. -.,-lg e
the wagnesite tovering of the coil’ had ‘come «“inhet y(tth t_iqri 216; 1s & fumcc.
There were also Seves 55 pallon éfums lécatéd pa dne,of the pallste’vhick pad bess
in contact with thorium oxide, s Mr, Long steted hnt these conuhex'o ‘wwre belng -

“ retained for duposal by trm!’cr to :h. Ihttpml !aactor Test cuuo-, hzﬂ burul
site. B . R v

.r.r.-
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Kr. Xﬁng rcported th.t tbc dou rato at thi wttid, of -thc lun'm buiuln; ”l lets
than 2 wr/hr, He stoted that the dose raté ivside the ‘shed was 1 vo/hr. “The L TR LAY
inspector asked L€ the thorium ox{de wee proceéssed in sy way and Mr. Long mlbd o
that pome of thip meterisl reguired kiln druing before'use.: ,Bo auud ﬂnt M M‘
kiln dricd thu mter.d prtor to u- uu u 8 n!nobry., 5 . :
. 4 r, AN , v
the llceunu auud th.t liceued mtedn il ‘veed in build&u 20]-"501161.; 20 4
8 furence butllding in which a consf{eradble ‘Dumbey of - indoction furnaces are loutul.
Four furnaces are pet aside in's ¢eparate room {u this Jbullding which commmicates =
with the main building by & single dooy st the becond #tory level and with the wtsido
by 8 singel garsge type door, . Mr. Long mtated thet thé thorius is used euly 1 thu
roce, Tt wes noted om entering this room thet the door 't6 tieoutside’was posted '

“Dau ex M& uon&;ea vigl_z,lntpdugk 0 sysbol, It was 3 P-ul‘ b
’ Jfloar 4 (ad #P3 chted "hanger Bae! s e

| "x‘ww*nno{m """!j" Eiite

; lnvolv.d in the tee of thorim. f‘!hll {urnc.’vjuj; :

g Mcavtion Radiosctive Metertd)® nad s on

that ‘the furnaces ere tonnected £o & R oystem
: defu-l‘on, y’hirh make it possible -to o;-erpte

S AR e

oyn- vas dirmacteled and fhat no contamingtion
" whes the tytth was ou.—qu, SR gk
c W # VR | : i
It. Wanl w. CObb Temoved ‘the: loooe bo,lg ‘
vis presently inmae. " They ptated that this: hcti na tel
It 18 nbted thet the furnace wes epproximetely Sk to il.”fé.: A8 cl %or Lﬂ
5 10’6 feet high. It vas essentially & ‘mw ltaduocl k{tth’ 1t~on nu ,71
"'Las "0" ring sesled tlosure, -The vacoim pumph’ ehare locnted mu!.do th"bul}dm,'v} -
tt’: utuchec‘ to the botton of the fumiccb} gi_pll\;._ _z‘hc inoers portion of the - 3
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furnace coneiste of a magnesite coated induction coil, approximstely 2 feet in
dismeter aud sbout & feet high. The coil 1s cylindrical and the edge of the
cylinder is sbout 4 foches thick, This cofl 1s mounted on spacers which support
it gbove the bottom of the furnsce, A tungsten crucible, sbout & foot to 18 inthes
iu ¢iamoter, was located in the ceuter of the induction coil. One of t.h- thrn or
., five gallon cans of thorius oxide was located in t he trw.lble., A hand peoop ‘Illl
.. 'slec Jocated in the trucible, The space between the crucible #nd the magnosits -
-, coated Anduction coil wae jpartially filled with & finely divided white pad’r
. which vas'{fentified &» t.orlum oxide, Mr, Loog etated that the" m wuu 2
thorium oxide in preparing the fursece for use, pour thnlu: oxide into plete vu.\l
the noop, using cere pot to generate & dust,  He statsd that tbuo »en pu"& : AR
equipped with respirators and coveralls. He ststed ‘thet the nnrul 48 BOL RN LA
S compacted or di-usbpud ‘ln any vay, it s uxcly pourd h ;nd'ﬂ w to &ppume
_‘u Nl’u!‘ll 68!\51&’., i L C V;' ‘.'; f: ey A R TR 3’,_ _3*-‘ :i Lt o
dipae] ¥ ¥ s 5 .,v 3 ‘ ‘.41-" - 34, v."w‘ . -”:.I, “':1_-., L ‘,; ("‘.~ r‘C.
-flk. lons outed thn. as noarly a5 be could Temanber, this cun’pnt uu f thbr
mxide started early in June 1962, gnd that the prior use of tho:ﬁ- nxldc had "'-j
" started 1o nptmdmtely Am-u. 1950. mn! m otoppod ap‘;rotlut‘lyn thc nf

‘Docanbox 1959, . 3 e ,.‘71 P

) ur. Long statod r.hat ttlm badgu vere nued beifore the urnt vu pl licenui* " S
material in 1862 but that bo reports had yet veturned, The fils’ bodgi rroconor wu i
stated to be Rediation Detection Compsuy of Palo Alto, Califonil., He ptated that

they are now on thefr second group of film badges. The l{censes’'s survey recoréds
record the surveys thet the workmes handling thorium oxide perform when'they leave
st the end of the shift,  Each mae surveys the other aud records the results of the
6urvey on g cheet, “The ahoe;iuatn the date, me ahlft. abe nraon tnsyecud“ th
,‘a. onducuu the inspection, Th nd‘u’.“ ‘modl . remari ¥ 4
m' ’ﬁ‘ 'l-l&l!on ﬂnh'hent ot glo,;ﬁliu“ el ) e ; "0 ;‘5
it Soai- Gotirulned that" s mesionm paposuss of D3 i fr ith &n cvcun’ of approximately

' 0,01 wr/br (vasy reported &s rero) were the genéral wule for this ‘type of purvey. This
Lo typo of yecord was be!ng m.nuined by th. Ucenue durin; bu opcudou in 1962. AT

ey '-', A .«,

)xt long stated that no oir uo-xitor‘ns ‘lmplu hd bun co)locted auring the rros&nt
run, He stated that on previous runs, sir mositoring samples were collected, and:
that the results were acceptable to the ALC and to the Oregon State Doard of Health.
. Be'celled particuler attention to this point and steted that the Oregon Stats Poard
| of Bealth ba? reguested a rerun of the air saunples that wers collected diring the '
previous operation becsuse they doubted the low values inficated. The Iicemo'hu
“two imstruments which are used durifg normal operations,” one of thess {netruments h P
“kgpt ‘inthe furance oos of building 20 where the thoriim 15 uctully ‘belng bandled,” '
'One of the instruments e @n Ore Master, Puper Ceiger Counter,’ ctured by White
‘!lecf.ronica. 1218 "M" Street, Sveet Bome, Oregon, Model hbo:.tory“c ‘Serfsl Bo, . °
o XXX1, ts 1ostrument was forad to be opepable and covers renges of O 02, i Mo
-2 and 30 mx/hr, . The second lustrumedt was masufactured by Universal Atomics, llutbax-ry,
Conpecticut, Model 402, Serial No, 1498. This instrument was found 20 be opersble [
and covers zanges of 0.5, 5, 50 mr/hr, . Both instruments were of ‘the ceinr-)!ulhr
type.  Mr. Cobd stated that a complete pet of cwu Dohnn Inntmmnu &nd do.L—un
. were possessad by the licensee, "< ‘:: ., RS, RBs T !

e . e

et es proviced a nm,.g; mf’y)g' :

i ’ These proced
Majau}‘ls pepciturshanse

“';t" A attathed, The procsdurss refer »etﬂg 1y tg",{’ ??,.
';A!othing a:’uﬂ qufpamt, hotsekeeping] ‘eat tn’} and ieg.
k;!on 7 [ue on this particular license @ppears to bcdoﬂcupt ln
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Hemoranduz to: ALL RADYOACTIVE MATERJAL HANDLERS
Subjects SAFOTY RULES >

SNERAL

There are severel genera) h&ou which all personnel hancling thorium
cxide shonld understand so they can relate the safety riles which we have
indtizted below to the reanons why @sch rules are necessary,

The principal rediation hazards invelved {n the use and handling of
thoriun exide is alpks rays or FArticlea, Alpha rérs ere not particulariy
hazardous cuteide of “he body becsuse their radiation can be stopped by &
thin plece of paper or even a layer of skin without penetrating to the inner
leyer of the skin, If, however, they ars absorbed inte the body through
breathing, eating, smoking, drinking or even cuts, punctures or sores énd
produce the radiation internally “hey becose extremely dangerous because
elpha radistion is very destructive to certain tissues at 2 very short range.

Thus it becoumes apparent that precautione must be established to
cebet the pozsikle unnecessary contact with or absorption of thorium perticles

internelly into the body. With this ides in aind, the following rules must be

gtrictly adhered tog

A, FERDOREL CLEARLINESS

1. Fack individuel handling thorium er contaminated materiel shall shewsr
gsily &t the conclusion of his work shift., He shall not be permitted to wear
the protective coveralles home, but after showering shall change into strest
clothes, EKair, ears and creases shsuld not be reglected when showering,

2, Hands ghould bo washed four times a dsy &nd schall always be washed
before eating, drinking coffes or cther beversges, or smoking. Hands sheuld
e wazhed very thoroughly. .

3, The face and neck shall be washed before eating or smoking.

AWNE x ﬁ
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. % Firgernails end cuticles shall be cleaned daily using & brush 4%
DOSELETY .

5, Pusctures or cuts ore ic be avoided., A1)l punctures or cuts zeceived
while handling or working with radicactive materials will be reported to your
foreman immediztely. Cuts or punctures shall e washed with lerge
quantities of weter. When washing cuts the edyee of the cuts should be
held opan to insure complete saturatics of the wound. Employees, in cases of
largs cute, should then report to Dr, H. P. C'Keill for treatment of such
cuts or ponciures, & coumplete yeport ¢f such accidents will be initiated
and forwarded to the Personnel Office. Note: The wearing of protective
gloves will normelly eliminate cuts orn the hands,

§. Nething {fingere, nalls, screws, etc.) should be placed in the mouth.
B, PROTECTIVE CLOTHING AND EQUIPMENT

1. Personnel handling radicective materjal shell be provided with and
required to wear protective coveralls end gloves at all times when handling
such material,

2. Protective respiretors shall be provided and their use reguired &t all
times when there ie @ possibility of inkeling redicastive dust or parti;xlet.

&, Spitable ¢gloves {preferably rubber or plastic) rhall be worn 2%t all
times when handling meterials known or susgected of being radio‘cttw._ a2
pessible gioves should bhe wavhed befors they dre removed, Care shoulsd be
taken to keep the inner surfeces frox becoming contaminated.

4, Protaciive coveralls should be monitored daily after use and
individpal records maintajned of the reedings nede, Contamineted coveralls
should Be kest zeparate (in sreas provided) frém street clothes, Coverzlls

should be washed et least twice weekly,

-l
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C. FOUSEXZEPING

1, Individuels working with redisactive materiele shall keep their
arees clean and froe of dust at ell times (never use en air hose to clearn
your ares ~ do not stir up unnocezsary dust). -
2, The use of radicactive material shall be limited at 211 times to
those arcae anly {n which the material s yrequired, When moving material
from the storége aret to the production eres cavtion must be exercised in
that material should be teken directly to the area of use using the

shortest routs pessible. Care should be taken net to spill or track
materiel or dust at all times.

3. Contaminated material shall be stored only in contZiners marked for
such storage.

4. After uge, hand tools and octher portable equipment shall be wiped
clean and returned to & cabinet or assigned storage ares.

S Hand tools, pleces of metal, or other small items must not be pere
mitted to clutter up the work areas where they tend to collect dust, Keep
2l) storapge of tools, material &and eguipment neat and clean.

£, A11 used zéys, wvaste, contents of wanuum clesners, scrap material,
etc. will be placed {1 properly nérked containers,

7« Limit storage of radiocactive &nd contaminzted materidl in the working
grez to the minimum amount required for werk at hand.

D, EATING AND SMOVING

Ffood, chewing gum, tobaceo, coffee, or other consumabie food shall not

be carried into the working ares., Ezting &nd snoking is prohibited in radicstion
materizl ares. The use of chewing gum, cough drops, etc, ig permissible pro-
vided that they are placed te the mouth by clean hands cutside the working aresz

‘and are not removed from the mouth in the working avea except for disposal,

William T. Walker
-3
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TR A GEN. WEG. NO. 1 w

UNITED STATES GOVERNMENT

- Memorandum

TO : Files
s OCT ¢ 51965
T FROM R. Handler, Enforcement Branch
Division of State and Licensee Relations
SUBJECT: COMPLIANCE INVESTIGATION REPORT FOR

WAH CHANG CORPORATION

HUNTSVILLE, ALABAMA

INVESTIGATION CONDUCTED JUNE 2 - JULY 13, 1965

RE: ©Possible unauthorized transfer, possessi
and use of source material //

LICENSE NO, STB~-665 DOCKET NO, 40-943

B SLR:RH

ihe subject investigation report has been reviewed and evaluate .
This is to confirm thet we do not plan to take any enforcement
action concerning the investigation for the reasons specified in
the report, even though the material involved would have been
subject to license during processing.

cc: Compliance Div., HQ (2)
0GC (2)

Q0073101 >

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan



