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5' , powd 'r7eostaining 1/,2fasW thErium2 ?'Ybey(then . ship' thi*h,yder.' to "a' newy4.
-plant at .Fiirlawn A.Noy ' Jersey ''wherejfurther proceasingjie' performed 'to mak's
' thoriateditungsten;velding rods and . wire.'f The'Fairlawn New Jersey Plant is '
not 31icensed .to' perfora,' rocessing 'vith ?eource material'.~ 6Mr; Fong R., Lee, ap

graduate'chemie) is'the RSO.4 Facilities' are , adequate.T Film 1 badges were aused
Afor Ja;prkoos~s"Insol ing'.the ipurificatio'n'orgthorinia oxide used*as an insulati

.

'maferla'l .in 'the' production 'of ColumbinaT This 'prooese 'has~ been transforred * to^

7. th,e'Wahjchang factory vt Albany,| Oregon. [No personn'el'monitokikdevices v'ere
EsseO inithe; manufacture of thoriated. tungsten powder. / Records'.are maintained';

kf 're'oi6t' offmaterial's,pse," surveys, personnel monitoring 'and .transfere. ' The
only,itins of.noscompliance observed'or noted during'the" course'of the inspection

h

are 'as ee,t out belovai . .< ' ~ T.

. ,

). 40 35 '' License"Requireme'nts" ' ~ -.i- . . . ,

*

,' . in that the licenses transferred quantities of thoriated tungsten powder
to a . separate Vah Chang facilityc at Fairlawn, .New Jersey for processing
without authorisation. ~(See items 110 and-11B;4),of report details.).
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ITEM 6 (CON 7'D) ./ ',

'

i e
- a

a + j ,,,a < ' , s t s, lN 3 c,,,g . eL
. ,rvm.p<.

~~ ' IP 20.201 * Surveys" W .i. ' , , . '
*

.
' '

.
(b)'- in that-the lioenees did not make any physical.. survey or any.

. %'/ t[ thorium nitrate.' (See item 1)B of rep 6rt ' dets.ils.) .
'

? Fevaluation of th's basards assooisted with the processing of*
*

- <c,. ,

~ ((b) , . in that the licensee 'made no ' evaluation as to 'the ne'ed for .,
.

. personnel monitoring' device's by'p'ersons' involved in the processing. ;
*

of-thorium nit. rate. -(Se,e item 19,f f report det' ails.) - ;
.

, ;- .
. . . .. . ,

-

,

-) . 20.203 ." Caution signs, labels and . signals" ' ., ' . -

(b) " Radiation Areas".'.. L<1 W.M:n L MW (- SN.h/h. b" "'M*-s .
,

i- in that a radi~ation: area.which' exists continuously within.a"' ~ ' ---

*
~ !rj h; storage shed was not posted with1' sign reading, " Caution -

Radiation Area" (with symbol). . (Seeitem18of,reportdetaileM.
'

- ; . %* * .F k *''

$ O 9,, ,V,, , d > ~ - .' kt -
'

i
:

(e) " Additional'Beguirements"' fu ng +3 --

' ' . (2)- in that neither the storage shed containing 1520 pounds of ;

thorium oxide and' 312 5 pounds of, thorium nitrate nor the storage
~

j '_ room in the induction building'containing 900 pounds of thorium
oxide were posted in accordance,with,the rglations. f(See , item .- ,,s

{I h : ' ' < * , . e',' & ''** .' * -r. t

M " Containers" .
.

j
- * .

'($?)(4) - in that a metal container within the storage shed containing
600 pounds of waste thorium oxide and three crucibles within a -

,

storage' room in the induction building'each containing 300 pounds J
0g thorium oxide did not have any label reading, " Caution - Radioactive

Materials" with symbol or which indicated the kind, quantity .and ,

date'of assay.- (See item 18 of report details.)
.?

'
'

20.401 " Records of surveys, radiation' monit' ring and disposal" -Io

(b) 'in that the licenseo|did not maintain records of air. surveys ,
.;.

i. performed of the thorium oxide process in the units used in the~!
"7 Ib,- appendices.to 10 CFR Part 20.- (See item 13B of report details.). |
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PART 40 INSPECTION

,VAH CHANG SMELTING AND REFINING COMPilU
65 Herbhill Road.
Clan Cove, New York

Date of Inspection August'7, 1961 (Announced)

Persons Accompanyind Irispectors

New York State Department of Labor notified but no representative
' appeared. ..

.Persone Contacted _

'Mr.t Allen Lau", treasurer
Fong B. Lee, Chief Chemist and RSO
.Mr. Charles Gov Flant Manager
James Wong, Assistant Foreman
Mr. A. Murrow, Foreman

? '. : *
. .. 7 p ;

9 Background Information

An initial inspection under expired License R-130 was performed on
$/22/$7 by Mr. B. H. L'ncelken of this office, and the itens of non-
compliance were noted as follows:

20.201(b) - in that the licensee did not evaluate or make surveys of
~

the processing of thorium nitrate.

20.203(f)(2)'- in that the licensee did not label containers.
-20.206 - in that the licensee did not instruct employees as to radi-

ntion hazards.

The initial inspection report was transmitted to Division of Inspec-
. tion, Eq on 6/3/$7 with the recommendation that the licensee be direct- '

ed to make a survey of their process, particularly a physical survey
to include air sampling.

Division of Inspection, 1

sotion4 report vas forwarded by'ommendationithat 'a J.'jh..*.ith[ be con} ' 6ted"a %e. conclusion of 116ensi5g acti*on.
e g The initial'4n 3"airerYithyjree,

II '' ,d[6[6]$ cg i ,.ene am.* - Wyfo ow-up inspectid* -

.v,;,,t&f.%i;m?.ks slan .; .14t.c kjhah,;;. Application'b' better dated .yv i*-- 4 's a.. _. .,, ,

' "' " Tivision of Civil y 10/14/$7 'advis'ed the
licensee of the iteme of noncompliance. The licensee by letter dated *

' *( 13/j/phadvised Division of Civilian; Application ,that .they had . corrected '

the titemi 3f n6Ecomp1'iance -Mnd ' started 4 film badge program,i''hivision.' #

of Civilian Application b'y letter dated 11/14/$7 advised the licensee
that the itema of noncompliance would be reviewed during the next
inspection.

No further correspondence follows.

.

.

.

% e
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10. Orranization and Administration
. The Vah Chang Smelting and Refining Company are manufacturers of
: rare zetals. The main offices of the company are at 23) Broadway.
- Rev York City.~ Plants possessing and processing source material

!
are located at 63 Herbh111 Road, Glen Cove,'New York,'. Albany, Ore- I

- gon, and at 17-01 Nevins Road, Fairlawn, Eew Jersey. . _Bince January - 1

1,1961, the production of Columbium reetal has been' transferred from
t h3SA_EQII, fidC.7.gfk tQ1fayn6reron. Thorium oxide,in.used as Y
q v insulator in the vacuum furnaces used to produce Columbius, 51moe_
i d

| k
November 1,1960, a portion _ of the manufacture of ' tungsten thoriated
'weiaang rode has been transferred to the new plant at Fairlawn, New-

y 7Je m y., ne plant at Fairlawn, .New Jersey receives 2 . q snor1TtM-
~

-

tungsten powder and processes the powder into welding rods.S;The
hq plant at Fairlawn, New Jersey does not have a source license" accord-

ing to Miss U. Brady, Division of Compliance Headquarters. . License..

j SMB-135 clearly states that the manufacture of thoriated tungsten
g wire vill be performed at Glen Cove, New York. According to License '

{how a process,or of thorium oxide, has authority to only possess 2881STC-139, issuer 4/1/61, the Vah Chang Corporation, Albany Oregon,
{ lbs. of source natorial. Miss U. Brady, Division of Compliance,N .Beadquarters, stated the above license covered storage of material . .

MJNMA $%.*;ry _ 7Mr.'. Fong'H.*? Lee 7'Chf e f Chemis k, in'tYe R30. .I
*

'
.

-Fong has a BS in Chem- ,

1stry and has been with the Vah Chang Corporation for twenty years.
I Fong stated he has studied radiation health safety by reading BBS
} Handbooks and the Federal Regulations.

11. Peo111 ties and Usen of Source Material
'

l
A. Thorium Oxide

q Lee stated that on January 1, 1961 the production of Columbium
5 metal was transferred to the Wah Chang Flant at Albany, Oregon.
g The licensee has'2420 pounds of thorium oxide in storage, 900
q pounde in three discarded induction furnaces, and 1520 pounds

in a storage shed. The thorium oxide had been used as an insu-7
k lator in induction furnacen used in the production of Columbium
/ setal. The preparation of thorium oxide as an insulating materi-
| al prior to January 1, 1961 at Glen Cove involved the following

eteps:.

1

,

(1) 150 to 200 pounds of Th0p vere sintered at 150' C in a carbidei

induction furnace.
|

(2)J ru'ehed material wasi
.

'9.

4 MQr(t *fifoM 2Vh6 ursi fM CMTW W ' gMThe sintered material was placed in aJaw prush'er,Ytg$'yMd
'

WJA 3) C
thon' rso'ridiYe'd ;in , burnDaelgfurna ig?. -:

' 7* F.* # ,'l'

' (4) The purified Thu2 was, then wet,ted and packe'd between' the h Nd'iY- '
.' - ',$ J4 Verucible and the coils of an induction' furnace to act as an

. ,

insulator. Each furnace required from 280 - 300 pounds of
;,,?0* '

:.- .s ., ,
.

! an-* |L ' .. M'. C ' ;'Q f Y2 .,

B. Thorium Nitrate

Processing of thorium nitrate (Th(NO )Q takes place in the3

s

e
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reduction building at Glen Cove.' Processing is done by a batch'

-process as follows:

('1) Approximately '40' pounds of thorium nitrate' powder is mixed
.vith metallio tungsteht powder to create a 1_to 2% mixture
of, thorium in a mixing tank with a mixing propeller driven.

.by an overhead motor. This mixing is done in the open at
the antrance of- the reduction building.

I(2).The. mixed powde'r containing from' I to 2% thorium nitrate is
'

~

.placed in a blender in the separate roon in the reduction
building. Water is added to create a slurry. .The slurry is

!thoroughly blended for approximately two hours.
|

:

!

(3) The slurry is placed in ceramio boats about two feet long i

and 8" vide. .I
;
,

(4) The boats are automatically fed into a reducing furnace where
a thoriated tungsten powder is produced. This process is done '

in a vacuum in a hydrogen atmosphere. Only furnace th is used
for thorium. There are 11 furnaces in the reduction building.-

ember lj'19f0g;;'ths3thoria|t$dEtungYiinTo[wde~ri' Nev'" Jersey ~Edbo'e*(kki" '
,

^ Bino
*@ f .01/n

"

*1'a*4 ntsto ;the Vah- Chang Plant at Fairlawn'. '

here the powder is molted to form billets which are then drawn
,

-
'

ito create thoriated tungsten welding rods and wire. Leo'etated
that the rods and wire contain from 1 to 2/. thorium,'and that prior

|

's

to November 1,1960 all work was performed at Glen Cove.
j
iLee maintained records of the proce7 sing of thorium nitrate to
!thoristed tungsten powder as follows: :

'i
1/1 61 34 7 lbs. thoriun nitrate1/3 61 37 lbs. " "
2 1 4.8 lbs. " "
2 61 37 53 lbs. " " '
4 61 73 92 lbs. s" "
5 61 40.69 lbs. "

6 61 40.69 lbs.
-

"

" '"
6 61 40 69 lbs. " "
6 /61 40.69 lbs. " "

Leo has records which show that a total of $12 5 lbs. of thorium
nitrate is on hand in storage. The Fairlawn Plant. possesses, ac-
cording to Lee's records 430 Kg of thoriated tungsten velding rod : -

_ Nw %(1 f,2%, thorium) which ;they processed. &md 1000' lbs.'of'1%.
* .3 d. f. .. : L&Q ./iczide7and* 2600 $'bs Gof <2% Mhoi f um" oxide * ship' ped .~from' G1'en' . thorium 7e .i.p.N

/'. ' ' ' 'coveFISW'-tYaQ"*ra'*v - ' ' ' - ' ' ' '-
>

. 4 q,.12 2 Instrumentation ind Calibration'$ f$ "'4"'2 N f"5 '' * # 'N " r b '
..

**M'
- . , ,

c

Lee had an operable Nuclear of Chicago GM survey meter with a range of
, , 0-20 mr/hr.;; Lee stated he . calibrates 'the'' instrument 'agairist 'a 1 mg"Ra7..+-},' ~

*

calibration'eource each time'h'e uses the meter. 14e stated a Nuclear
of Chicago binary scaler previously used at Glen Cove to monitor air
samples has been sent to Fairlawn, New Jersey.

I

|
!

.

w

t
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13 Radiation Safety Precautions and Procedures . j

A. Instructione {

Lee stated that all employees of Wah Chang are orally in-
structed as to the presence and hasards due to radiomative
materials. No printed instructions are issued.

B. Surveys 5

The licensee in his application of Februsry 20, 1961 stated
,

the following in Paragraph 3a
'

"At the present time we are using several instruments to
*

'

check radioactivity. We are unind those mentionsd above,
and in addition a portable Coiger Counter to check radia-

1

tion wherever material is used or storod.
''"''[. che eked 'periodicallf'wigh a31pii@ labsYa t'oryj,''and 'si r ' e ampfe elAir samples are k [. .%'C V -

.
' ,

' ~ f g
- e dal e'r'.* f.~pIIs I

' stated that' direct radiatio'n surveys were'made '

taken during all stages of the purification of thorium oxide.
Lee made a record of these surveys in his work book. The re-

f The results of direct radiation nurveys were reported in ar/hr. _
.

cults of air sampling were noted as 15 epm above_ background.

Lee also stated that he never made any direct radiation surveys
or took air samples of the processes involving the reduction ,

,

of thorium nitrate and production of thoriated tungsten wire.
No processing of thorium nitrate was in process during the '

;
inspection. A direct radiation survey , was taken of the stor-

|
age shed at.d areas where material was used, using a #5675 NMC '

thin end vindow CM survey meter calibrated 7/11/61. The
following radiation levels were noteds ;

The radiation level in the center of the storage shed '

where 1520 lbs. of thorium oxide 312 5 lbs. of thorium
nitrate and 600 lbs. of thorium oxide residues are
stored - 10 mrad /hr. -

-

Attheoutsidewallsofthestorageshed-1.0mr/br.
At the surfeos of,the mixing tank - 0.025 ar/hr

. . h. . . , .'>[ " ' ; dj $'' f''WZ4 cj;*[d;f ?th,,r[i'tE'b,. $j' ##}. (instrument . background).;*,;g jlh 300'1br* At'the surfa'ce'of 'a cup 61a wi - 6 o r#Y 7 -

M 12" distance from' the surface - I a/hr.D 'N# ,
,oride as na insulating material - 4 mr .

' '
r/hr'

~ ~ ~ ~ '
'

' Smear samples of thetfloor of the storage shed and furnace. ..
, ,

,,

room were taken an'vell as air samples. The smear and air' '
samples were analyzed by I!A5L NY and show the followings

Wire of 100 cm2 storage shed floor 6 x 10-5 uc/100 cm2,
Air sample within storage shed - 2.6 x 10"12 uc/m1,
Vipe of 100 cm2 furnace room floor 6 3 x 10-7 uc/100 cm.
Air sample within the furnace room . O uc/ml.

.
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14. Storare and Security of Material

All materials are in storage iri the storage ahed. The storage shed
has a concrete pit three feet deep in which old thorium oxide la stored
The storage shed is locked and only Harros the foreman has keys. .

plant is surrounded by a high chain link fence and the grounds are
-

The
patrolled by. security guards.

15 Procuren,ent proceduren and Control

Mr/ Allen Lau, Treasurer, is responsible for procurement of materials.
Eeocras of receipt and current inventory are maintained. 400 pounds
of thorium nitrate were received in four 100 pound shipmente from Gen-
eral Chemical from 3/23/60 to date.

16. Vaste Dispoeal

.After each operation all apparatus and furnaces were vacuumed.
600 pounds of material.vacaum duet and vas te thorium oxide has beon collected and amounts to

The

-in the storage shed. The vaste material is stored in a metal drum
'ma Lee stated that they would transfer the vaste

-%Z *) N:*N|OS&)erial .to the supplier General Chemical .in ithe near' future. '-M & W Y 'ii W ' ?"^ ? T ||'t.' ~ -
'' J :i -' .

17. t Transfers of Material _'
* ' ''

- '

Lee stated that Vah Chang at Clen Cove, New York shipped thoriated
tuncaten powder (nat. thorium 1 - 2,I) to Wah Chanc at Fairlawn, New
Jersey for further processing by Wah Chang Fairlawn into billets andfinally into velding rodo and wire.
transfers showing dates and smoua.ts. Records are maintained of these
follovee The s= cants transferred ada as

January 1961 1537 nounde thoriated tungsten powder-

February 1961 - 41 pounda " " "
March 1961 1631 pounds- a a "
April 1961 - 417 pounds " " "May 1961 - 2071 5 pounds " " "
June 1961 - 5096 5 pounds " " "

Lee stated that Fairlawn has no licensa to process these materials and 1

this was an error on his part because he didn't think a licence vaene c e ssa ry.
Miss U. Brady of the Administrative Branch, Compliance

Division, Headquarters verified that no licensee held by Wah Chang
*

Fairlavn, New Jersey and no license application has been made to date.

,18 " Yo nt $ U YnY l'Nbelin$ ' '.ysmp e.; .m: , , .
' E E phhh.b '.''.Y ' ;'.' a,5 h ?N' .-k . * D

.

y :'

The entrance to the storage.shed,600' pounds thorium vastes are stored
'. ,

- 312 5 'poundsNthorium ni trate' and where 1520 pounds of, thorium * oxide, ''

vae posted with a sign reading, " Radiation llazard" (with syubol).
Within,the storage shed all containers had labels, reading " Caution '; -

,

Radioactive Materials" with symbol, and labels which indicated the
kind,' quantity and date of assey, with the exception of the metal
barrel containing 600 pounds vaste thorium oxide dust 2(09% Th 32) whichwas not labeled.
of 10 mr/hr van not posted with any algn reading,The storage shed which had continuous radiation leve1.}J

" Caution - RadiationArea" (with symbol). A storace room within the induction building

i

i-

-
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where three crucibles were stored each containing'300 pounds thorium
oxide (80)I Th )2) was posted with a sign reading, " Caution 7 Radiation"2
with the symbol indicated in blue.~ The crucibles themselves did not

" Caution - Radioactive Materials" with prescribedhave any label reading,
symbol, or which indicated the kind and quantity in the Furnace Building

Form AEC-3 was posted in the Furnace Building andand storage areas.
storage areas.

19. Personnel Monitorinn
^

Lee stated that biveekly film badges were used for personnel monitoring
for personnel engaged in the purification of thorium oxide and those
uaing crucibles containing the thorium oxide for production of Columbium.
I.ee stated that no personnel devices are ever used for personnel engaged
in the caking of thoriated tungsten velding rode using. thorium nitrate,
or in the production of thoriated tungsten powder. Leestatedheneve]
made any evaluation to determine whether personnel monitoring devicesLeo stated that they have ceased using dwere needed for these people.
film badges since January 1961 because processing of thorium oxide hasThefilmbadgerecords]been transferred to Vah Chang at Albany, Oregon.
of the thorium oxide users supplied by the Atomic Pilm padge Corporation

t w}ere examined;from 1957.;to dateiand show ,a maximum gamma:exp^onpre of,.,228. .em'per.qu'artei year for[J. Drugge/.''a|tho'dadif bn"han'd?TFilaladi *-rh'i381''
~

^ ^'' ~ 'c
cords were not maintained on Form AEC-5 but were maintained in equivalent -

records with all the required entered.

20. Records

Records are maintained of the receipt of matorials, use, personnel
conitoring and tranofers of natorials.

*:.'r c . ,, .;. - *'' ~

', $ fi . + ^ ' ;,, ,., y., q q;}/,.g, . .;., pf,s. 4 yg.;i.{;./jg;.g-.y7g
.* -

'- '. .- , ,

' ,
_ a

-- g
,, -. , ,,5

,

'e . , . -' '2 4,
* ~ .* ' 3 v - ; .- , .; ..

, 3 - , ,

,

,

I

** 4.' 4I p
+

I

a


