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ra$h8' UNITED STATES AroM:c ENERGY COMMISSION

.

COMPLIANCE INSPECTION REPORT

1. Name and adJrns ut inenwe 2. Date of inspuon

rare m, Ir.o. kver:bar 25,199
Division of */. R. Craes & Co. ' 3. Type c,f inspecnon Initial
Porpton Plains, New Jersey.

4. to GR Part(s) appbcable

M-M ,

3. gse g,nber(s), issue g/Spiration dates, scog,cgns (inc!.admg amendments)
s 4

R.1% 3/27 3/31/60 '

; Scopes fh-i to receive poreession of ani title to thorius contair'*rq
satarial trous pr*ars sai distritzztcra lican=4 by tbs Af.C ami through
ir:mrtation, for processity at your Pe=pton Pittis, sev Jersey armi Curtis
Day, krylani, plante.

g ,

, Cortiiticas s Esmtirsi to maintsi:n roccids of inventories, recebts ani S
'

trar.sf'ers of refined source material.
I s

C.%23 12/13/55 1/1/58,

) Ecopet Tifty (50) lbs. of refinad some scterial (unniu:s-mcnssi=a i
fluoride slag) durin2 the term of this license for use in experins:stal i
worts nlating to the recorsry of urani:In from :ugassium fluoride scrsp. "

fScalitionss f*mm~= with Part 20.

z-132 s/t5/56 W57 i
'

'

(Ca:tirrmi).
a

NENks",# k.Y.",$MM*f, of Davison Cherrical Co., a divison of V. R. Orace &
Co., is ervscoi in the unsaf.uture of rare earthoxideo fraz amonnaite sarsia containing i

3 to 3. M T %2 urt$er liceve R.1E The licensee's facilities irmlude an 0823 sq. ft. *

j proisction area containirs a tall : sill, ::u: serous filter prescos an1 tanks, a wate
treat: mat plant, ani irufoor ani outdoor storscs arwas con +ainim* nornaite smfr (bags),

.

J

| drarned pr:xiucts ani vaste slud,se. R. Maaile, plant mana;wr ami ISO, is reswnsible j
for procurenent of materials. Perww=1 protection clo*.hing an vom by plant J
ersployees who bass been briefed on re.hlogimi health and mfety. Lo air dust or

,stask surveys have been sade to date. Dwiaquate direct radiation sereys have been '

jmade in both the restricted ami tusrootriettai areas. Permannel suanitoritu is aemmbd
through the issnam= of weelly ani 13-meeic film indges sepl.ied ty St. John I-aar Co. aNo overer;osures were fou:31. Este si'.zigua ami dras were stored in the unrestricted .iareas adjacent to the plant. Appruri==tely 750 toes of sl:sfas metes were stcred on ?!the plant grornis. Inventory reecrds abowed c total of 16,%5 lbs. of ramalte sc.no 1
er arproximately 3000 lbs. of TbC2 : :!=rwh Th02 in terrels to+Ni s, mmh.ately !
5180 lbs. Wete disposal is -Mahad by release of plant effluents to a stem j
sewer. Thorium con +m'tretmi armasite bacs, wipes ara! voed have 1mn incineruted on ;
the plant grounds. Iecord of procurssent, receipt, transfer, film badge, physical
exams am maintstrui. Unior license C-362') a drum of 50 lbs. uranium macnssites 5;

**o wort has ever been dans on the satorial which is stormi in Iscrap was p . e 1 Mw

the licensee's warehouse. thier license L132 no woric has toen perforred either at i
_Posa:tm Plaina or in the licensee's_ plant at Cartis Say. All work under_{Contimed) 1

7. Date of last prenous inspection 8. Is " Company Coclidential" information contained in this report? Yes 2] No O
|(Sp2fy page(s) and paragraph (s))

Procese descriptim and layoct -p. 2, 3, 4 (Item n) i

|Ions.
. :
6 , Distmenom .. v e w %., g.. ..,.y . . . , , . , , , , . . , , ,, ,.,~j,

! 4 e s. Div of Inap,'Eg "
' Paul E Ilevint

2 sys. Incp Div, NIDO o -->'

{
* ,

^ Approved by: .Inbart W. Kirtan, Director , 4>q
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R-132 a/15/56 4/1/57

Scopes Licensed to rwceive possession of a:d tithe tos 1-

a) Unlimites quantities of raw source ruterial (colely runsatte-

sam) during the term of this license, frtr. Producers a.mi
,

distributors licensed by the ASC arri thnragh is urtatico,
for processinC at your Tcxapton Plains, M Jersey Tiant '

ani your Curtis Zay, "arylard Plant, arri

8 b) One-hartirai Ibe. er thorian bczb redactice residr.se for
experirectal processing at your Curtis Eay, Parylant Plant.

I Conditions: Esquired to raintain records of inve ntories, receipts
, and transfers of refined cource zatorial.

"M 6 Cf't* *D

license R.132 is being prformed under license R.196.

The only iter.s of noncompliance fourri darire the course of the 1.nsmetion
of the aforementioned licenses ares

license Ll%
.

20.102(b)(1)(2) . "Per=issible levels of radiation in unrestricted areas"b - in that levels of radiation exist st the outside storage a:xi dump'
| amas of such a m@itude that if an irriividual were conti:r2 cms 17

prssent in these areas, it could result in his receivi g a dose
in excess of 2 aren in any cne hour or could result in his
receivir4 a dose in eaceps of 100 : rum in any seven consecutive -
days. (See itea 143 and 15 of report details.)

s' 20.201(b) *3nrveys"
' . in t2:at the radiation surveys cerviuotal by the licensee have

not fully evaluated the direct =Aintion hazard both in sixi out pla.nt.

. in that no in or out plant air saziles or stack ai.r samples have
been taken to date in order to evaluate the thorun azzi thorium -

concentrations originating fron prtxiuction operations and frers
storage of sitxfge ruterials.

.

. in that no vatar effluent sample surveys have been sade by the
licensee to determine statas of ocupliarue with Section 20.103

' (See items 14,15 ami 17 of report details.)

20.207 " Storage of licensed natorial"

- in that the licensee etsres it the unrestricted area adjacent to
his prudnotion area apprmimtely 750 tons of thorium bearire
aludges which are not soeured against r.noval. (See item 15 ani
16 of report details.)

20.203(b) " Caution signs, labels armi signals" " Radiation areas * __

. in that radiation arass within ani outside cf the plant existai.

which required posting in accordance with this section (i.e.,t

| measurements taken at the locations at which approxir4tely 30 dra.s
; each of Th(03) ani Tboy showed radiation raadings from 7 5 to 12

m /hr at l', res;ectivsly, from these dru s.) (i.e., at piles of ,

sludge containing silica (mesothori:rs) ard gray phorphate cake
rudiation levels fou:ti vers 11 and 15 nr/hr at l' fren the piles,
respectively.) (See iter.s 143 ani 13 of report details.)

. .
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20.203(e142) "Additic.rAl Requishts"
. in that the area outside the phnt vters a;r;roximately 30 drxas*

- i
~ ?" T:: (aw.czi:astaly 500 lbs. per drum) vers stormi was not'

posted vita av radiation caution sign or spbol.

- in that piles of si'.sige stored outplant which include vasto- '

treatment sludge, yttrium ani revosted silica s14e vers not-

posted with any raaiiation caution, pdioactive catorial sign or>

. .

spbol.i
(Ses itana 16 ani 18 of re ort details.)

! 5.203(11(2)(4) " Containers"
- La that dru=s of Th02 sai 203, each con *.ainira 500 lbs. of

;
raterial, were not laimled with av caution sign, a;r=bol, kini,

' ,

or amunt of rata:dal.

- in that 120 lb. tags of nonazite sani containire fran 3 to 3.$'t

of 242 vers not labeled with any caution, radioactive mterini
- , , sign ani spbol ani ki:si, ani amount of ruterial.

(See itas 18 of report details.)

| '
20 303 "7restnant or disposal by inoinaration"

- in that the licensee has rariodically incinerated on his un.
restricted plant grourni tags, vi;se armi vood contaminated with
thorium. (See item 17 of report details.)

.

,
20 301 %neral requiremnt"

; - in that the licensae has dieneced of both soluble ani incoluble
i" effluent to a storm eewer without obtaining Cossieston approval

- j as per Section 20 302. (See ites 17 of rwoort details.)
.;

,
20.401(c) " Records of surveys, mdiation nonitorira ani disysal"

l - in that the records of surveys :sade by the licensee e.m ineetelste
| in that no notation as to the instruments used or distances frtue

source of radiation were available or vers levels at sitzige piles
avatinhh, ami specifically, the survey of !! arch 27,199) did not
rwoord any unasurenants in units (ar/hr). (See item 14D an!
1Ruhibit B an! C of rTport details.)

.

i
There vers no items of noncosnliance notai unter licensos C-3623 or R.132.
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Fars Arths, Inc.

Division of V. R. Cruce & Co.
Toczpton Plains, New Jersef '

i Este of Ir.s;ections Nove-lar 25, 1937

,Part?nj_ A ocermnyinet . In.MLtors

"r. John Russo, Mmr Jersey State Departsaent of Salth

Persons Centactait

i Richard Nzile, Plant Par.ager
Richard Storms, Sales Panager

g D. :Mi4rd, "anager, Iniastrial Relations, Orwin Plant, Davison Chemical
. Cogany
1

t

7 74 TIS

LLtenne !R-1 % Ote.e 9 thru 2M

7. Intruiueti n '

on Kore:6er 17,1957, John Russo, New Jersey State Departnant of Health,
telephoned this office to inform us that on Jane 11, 1757, several
smembers of his departrent were taking routine water camples in the*

VayneJospton Plains area in T.cw Jersey, when they ' noticed a milky'
dispersten in the Pequennoch River. Sar.ples taken ani analyzed of this
dispersion revealed alpha centarxi. nation of 3370 uuc/1 and tota contA%
ination of 1475 m:c/1. Russo states that aaproxinately 1/4 mile urstreamI from the sareling point is located T.are Arths Inc., Division of W. R.

Crace & Co. :le stated that he and his associates touro the niant ani
fomt that the plant was processing nonasite esiti. He noted that *J. ore
was agrazimately 2000 lbs. of Th02 stored in t' air tackyard arms when
it rained this material van seing washed down the river. He added that
Rare Earths, Inc. had been taken to court last year, confioted and fined
for general pollution of the area and the river surromiing the plant.

10. Omniution arri Th =fures

Rare Iarths, Inc., a branch plant of Davison Chenzical Co., a division
of W. R. Grace & Co., is engaged in the manufactus of rare eartha
oxide (R*2 3) froaronazite sants contair.ing fros 3 to 3 5% thorium7g
m4 Aa.,

j Riebard Panile is the plant sanager, while Rich:.id Stone is the males
1 manager. %*ile reported that he is the radiological safety officer

(RS0). Panile stated he has had no fomal training in rsdiation pro.
tecticut. He said be attentai eeven1 lectures at Drookhaven in 19V)i

1 relative to rare earth processing ani obtaired inforration on radiation*

I protection and sonitoring. He noted that he atterzied a lecture on
radiocteaistry given by John ".arley, IIASL, TKO.

,

I

i D. IMtard, Manacer Iniustrial Relations, Erwin Tiant of Davison
Che 9esl Co., a division of V. R. Orsoe Co., stated that he had sono,

,

'

| up to the Rare Iarths plant for the first time on Nove sbe- 24,1959 at
the request of Pardle so that he (!!nbbani) could be present daring
the inspection. Ifdtard has a BA degree in physics armi law degrwe
from Taniertilt. He was omleyed as a health rtysicist for the Union'
Carbide & Carbon Co., in Cak Ridge, for arproximately 12 years ani ' *

| for the EC as a mrber of the CROO Inspection Division for approxirately
| tvc years.
|

|

.

|

.
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Fanile stated the plant was on a 2Lhour day ooeration, an1 that.

the twenty.five employees von composed of seven production workersi

ani ten office employees on ani 8 to 4 shift, two production workers
on a 4 to 12 shift, two workers on a 12 to 8 shift, an1 three min.
tarance men. No mi:urs are enployed.

11. Tacili*ies myi %es

A two story brick building containing a production arna (approxima*.ely
8000 square feet), thme quality control labs (1200 square feet), ani

' offices are located in Por20 ton Plains, T.sv Jersey. The plant facilities
are located on Black Cak *iidge Road (Rt. 232), a stain thorcughfare.i

' The prudation area consists of snasite on storage, ball mill, filter
t press, rare caide, cloride, and thorius refining areas. Alaput of

the plant is incla*.ed in the licensee's file. Facilities for chazys
lockers, hwairy, ani lunch room are available for the prudaction
pe rsorms1. Fanile wishad to have the laput ani process description
treated as " business confidential". A vaste treatesnt facility ani
several mete storsce tanks, Th(CH) drum storsce ani several areas vben
process ani vasta sludges were storni in open piles are located outside
the plant. Vanile su@ lied a brief description of the operations involvoi
in the processing of Ke2 3 from reanasite sant. The process descriptionO

which incliades tim location ami type equi;xasnt used followes

'7PS* CT*"uTPt OL-artie of the "enazite (Sulfstation Reactor),

The first operation of the process involves digestion of the finely groun!
' nonasite sanis with hot concontratsi suld.urio acid. The rate of the
| rnaction of mnazite sarmi with sulphuric acid, or culfonation, increases

with finer particle size of the er:nazite sani ani higher reaction to: apers-,

I tures. The reaction starts as a fluid mixture of the two components.

| As the reaction proceeds it cadually beeorms nor, viscous ani finally
;utty-like due to the formtion of voluminous anhydrous rare earth sulfate
crystals. The phosphate content of the monasite goes into solution as
phosphoria acid. Further agitation vill cause sufficient NMng of
the mixture, to allow discharge fzon the cast iron reactor. The reaction
any be considend ccuplete at the er:1 of 4 to 6 hours.

5?C7D OPWTICN - Crvetallization (Tank 1, Centrifuge & Prose 5)

The cocorsi o;erstion involves the cr.mie separation of the thorium rdfate
fmm the rare earth sulfate. At the ersi of the sulfonation reaction,
the hot charge is quenched in a tarJc containing recycled acid ani vash
streams frota subeequent process steps. The waah stresse contain sufficient
water to dilute the free acid in the sulfonation to apareximately 505
total acidity, ani aleo provide water hydration for rare earth rdfates
from sulfonst19n.

The hyirated rare earth sulfates form as a dense crystalline salt in a
slurry cf appruzimately 3M phospherie sulphurio acid liquor. The thorium
sulfate produced in the sulfonation is rore soluble in this acid than the
rare earth sulfates which permits a enris esparation of thorium ani rste
earths.

i The hydrated rare earth rulfates from the crystallization are pu= ped to
', a classifier to remove the finely ground no.%:nnasite gangue and acids

from the rare earth sulfates. The overflow frun the classifior is filtend
through a pricoat drums filter to separate the gangue frtus the thorium-
rich acid liquors. A portion of this filtered acid is remisi for thorium

i
separation and the remainder is recycled to the crystalliter tanks. .

.

O
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Tw'FD CNTN Sm Srth 5 1 fren Acid Strsu (Tank M. Press %'
3 Tank 15)

The thoriu:n-rich acid liquors, or top acid, contain a sull quantity of
the original rare earths contained in the senasite. These rare earths
are stripped from tim acid by the addition of oodiu:s sulfate which
fome an insoluble acid rare earth double salt. *his double salt contains
some occluded thoriu:n arti thenfore mst be processed to properlyi
distribute the rare earth and thoriu:s values. The dou11e salt is
serarated from its acid liquor, callnd stripped acid, by mans of a

j dru:n filter. The acid rare earth double salt is converted to water
insoluble rare earth hydroxide by treating it with boiling caustic soda.i

|
The caustic soda aM soluble salts are removed by hot water washes and
the thichannd rare earth hydmxide is then nized with the nahed rare

j earth sulfate crystals in opntion 6.
.

TWC11 C"tATIC't .Therin Senan*ie t frm !cid 9tran-i_(Tank 25 Press %
Tank 16 Filter 3)
The thorium is reroved from the stripped acid by adsiition of either
sedi:na fluoride or hydrofluoric acid which canoes insoluble thorium
fluoride to precipitate fm m the acid. The thorium fluoride is -

separated from the acid on a drum filter a:zi the spent acid is cent to
an acid dilution boot for the Superphosphate Plant. The thorium
fluoride is then tnated with caustic soda to convert the thorium
fluoride to hydroxida. Sodium fluoride arxi free caustic and r=mved
by water washing in the Shriver thickener. The washed prmduct is then.

dried and tacked as thorium hydruzida product.

TUTI OP7ATIrW Pel of Acid frm Cr r% Far= hr*h Cr-tals
(Centrit.y;e, Tank 17)

The hydrated rare earth sulfata crysta's from the underflow of the
classifier (operation 2) are filtered on a ran filter aM counter.
currently washed with the rare earth process mah liquors before
these liquors are sent to the crystallisig tank. This operation
serves to resove the bulk of the phosphorio acid and sulphuric acid
from the rare earth crystals so that they may be dissolved in water
ik operation 6 with a mini: sam acid contamination sinoe acid interfens
with the thoritna seisration.

,

l 1pT't OP7ATINI - Re v vm3 ef Th: rin frn ''am Tc-ths (Tank 19,
i

Press'1, Tan 4 c)

The thiekened rare earth hydruride from operation 3 is mixed with
the washed rare earth crystals fras opration 5 and filtrate frai

I o>eration 8. The rare earth values go into solution as nan: tral
ran earth sulfates, and gangue armi thorina rc:sLin insoluble as'
threitua phosphate. Cm:clete reroval of thorium from the nre earths
is accouplished by raintainirw the pH of this solution at 5 5 The
phosphate cake is rewved by filtration arri the polished nre earth
liquore are sent to the seoorsi erystallising tad (operatica 8).

<

SECmf W'tATTrlt Feemry of 7pritm eM Pare Tarths frm Carm
| (Prses 1, Tanx U Press 6, Tank 21)
j

The thoriun phoenhate cake in operation 6 is ca ined with the gangue.

frten the precoat drum filter in operation 2 armi is countercurnntly
treated with a dilute sulphurio acid solution to solubilise the rare
earth arti thorium values leaving insoluble residues. These renidues
are of two tyws: one consisting of heavy rd.nerals arzi unreacted mona.;

*
I sitol the other consisting of inely divided silica, calciun sulfate,
| filter. aid, etc. The heavy r:inerals armi renaatte are recovered as
| the urtierflow of a eyelons classifier aM the finely dividai es*.crial

is re-oved by filtration, and after vanhing is sent to the da:xo.*

The acidified rare earth c.M thoci=a liquors are recycled as wahes
* throud the ex.wie rare earth crystal filter to the sulfonatac

crysh111sation tanks.

.
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?I?fr4 WATMN - Tor ation ofhare earth %ble Sulfate
i (Tank 6, Tar.k J. Press 2, Tank 10, i'ress 7)

i In the double sulfate precipitation tank, neutral rste earth sulfate
I liquors from om ration 6 are treated with modium sulfate to form

rare earth double sulfates. This oalt foms as a dense precipitate
arzi is rumvod from the slurry by settling ani filtration. The
filtrate is collected ani treated vid soda ash to pi!3. which

, causes the soluble yttrium earths to pricipitate. The yttrium
i earths are filter pressed and stored, the filtrate from the

operation goes to the plant wasta.
;

The double salt ray be treated with the fcilovirg for the propra.
;

tion of rare earth products:

I
a) Hydrofluorio acid to give are earth fluoride.

I b) Caustic soda to form rare earth hyirmida.
c) Soda ash to form polishing pcuders.

Ram earth chloride, cerium products ami didycium earths are prcduced
from rare earth hyiruaide. Haavy rare earths are rooovered from
yttrium residues."

,

12. Proemernt Proe-bres and Cen+nl

R. Fandle is responsible for ordering monaatte sam containing 3*

to 3 58 thoriun from pmdneers and distributors licensed by the
AIC. Pandle reportal, to date, I.indsay Chemical Co., *.iest Chicago,
Illinois, ani Saumheff."arda11, Inc., Soise, Idaho, have been
his suppliers. Recends of purchase orders fron both cot: pales
are included in the licensee's file.

13 Instrunen+at_tg;1.

At the time of ins;wtion an inoperable Berhann %3 beta.ganna
surwy meter us founi to be on h=W Manile stated that on several
aaa= = tons a Yietorven alpha survey meter had been borrowed from
Imdoux Co. Subeequent to the inspootica, R. Stens contacted this
office (Deceeber 23,1959) and stated that the instrxesnt has been
repaired anithat his commay intends to procum additional
instrtusestation.

14 Radiolorical Proce ures a d controld

| A. Inrtnetiens aM Nrvnnel Protection

According t Yandle, pminction worters have been orally
| briefed on radiological health safety by T. Nnemmaker and-

himself. A copy of the lecture given to production workers
,

by T. Nonarakar dated April 17, 1953 is included in the
! licensee's file. The lecture was atterded by au workers

,

j vho were required to sign the sheet of attendame. AllI

| ! production workers, according to andle, are equipped with orlonv

unifoms, respirators, gloves, ani rubber overshoes.*

| B. Surftra

No air surveys for both thoron an1 thoriva have been made
'to date by the licensee either in-plant or out. plant. No

stack air surveys have been nade to date. At the time
of the inrpection, little er no pmduction operations
involvir4 the ha =dlins of renmalte sands cr packaging of

,

.
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of Th02 and ThCH were in p'ocess. Three samples ts. kenr
| st the Re02 waste press arsa, nesotheriu:a area, ani

monssite storap assa showad thorium concentrations of
2, 60, ani 20 alpha d/m/'d , M s;ectively. har samples
taken at various locations inside the plant showed lewis
cf 120 to 90 alpha d/n/1(D cm2 A 11/3" Wataan fi1*.ara

in;er preseed e a vaste silica press oake in the mm
thorium area a'.cwx1 a concentration of 170 alpha d/n/1-1/3'
filter paper canple. A copy of the air ani smear results
analyzed by FM L is incicded as ".xhibit A in the twport
details.,

$

.%rrile re,orted that two direct radiation rurveys han
been made to date. Records of surveys ecnfacted on Jarmary

I 6 ani |iaryh 7,1957 are incladed as f.xhibits D and C.
respectively. Esither survey r= corti includes the instru unt'
used nor the distances frca the sources of rndiation. Only
the January 6.1?59 sarvey expressai the resalt) *t :r/hr.
The surveys did not include the radiation len1. in the
acrestricted outside stange dumps, where piles of yttrium
aludge, silica wasta (nasothorium containing raterial),

, waste trsatment sl:xige ani T os; Ante sluriw were stored.
'

h
The surveys did not 2mlude evaluation of Th(CH) dra
stora6e area, where a measurwoont of 7 5 cr/hr was found
at one foot fro:a the drass using a CM survey meter. Other
measure::ents taken by the inspector using a Juno alrAa-beta.
gamm survey mater f5666, ani a Nualear Maa.eurements Corp.*

beta %m sune? mter 75571, which were calibratadoon
November 4,1757 Are as follows.

ITCt??f M Mi a. Inside Fle t
|
I 1. Vasta silica press . 300 alpha d/a/100

contact with floor c:n2 - 8 mr/hr gaaum

M 00 alpha d/m/1002. Passageway to office 50 0
5 mr/hr gassamort to press

15 mr/hr beta

3. Itant wheel between 6000 alpha d/s/100
tank 12 ani tank #6 on .12 ar/hr camma

4. Storage area 7 mr/hr at l'
from monazite
storage bags -
15 ar/hr bFoi
of storage area
(maist high meas.)

5. Th(cs) % ,12 75mr/hrat2,
, <-

ar -

f
% drune

i

.I

.

f
1

.
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Ince m G O,

b. Out h t

l. Ormy Pile ('hosphate 11 mr/hr at l''

oake) from pile

2. Silica ard !fesotherium 15 mr/hr at l' fra
i

Pile a pile

3. Yttriu:n Pile 1.5 kr/hr at l' from
pile

|
4. Vaste Treatmnt Slrdge 1-2 mr/hr at l' fms 'sindge

,

I

554mM bet. "'h(OH) 13mr/hr
g

dru:s stora. e ard Tttriumj
sla!ge pile

6. Th(CH) drum stcoage area 12mr/hratl'fron
(apprmi=ately 30 drw:s) drums

7. Primary Mne tank out- 15 ar/hr at contact
side sasta treatamnt plant with tank -

8. Vaste treat:ssnt plant (biq;d) 03-05mr/hr
.

'

C. " s 117?,1

i ihrdle stated the preoperational physicals ani yearly physicals
which inclais chest I.nys, blood, ani check of physical well-'

! being are provided for all plant e=ployees. :o urine aralysis

j pregna is in effect.

D. Per e l S iter * v

Weekly film badges supplied by St. John I Ray IAboratory,
Califon, Eew Jersey, an provided employees. The badges
also contain a film for a 13-week cumulative exposure.
The weekly film badge results for 1953 ani 195? aversge
100 nr gamma or lese while the beta exposures raras up to
235 arep. h 13-week cmsalative exoosures anrn::ed
a mroximately 1200 mrum. No dost-ntors or ring badges
an employed.

15. Stenn ani See1rity of Nterial
|

Initially, YmM1= decland his entirs plant ani surrounting grotrui
as his restricted area. Ecwent, after a tour of the plant ani

l grounts, be notai that a 4' wooden fence surmruiing his grou:ds
did not cowletely encices his plant grourds. 11e then said that
his restricted area vould be limited to his prtxiuotion plant a.M
waste dispcr.al which was located apprmMtely 75' from the plant..

The waste disposal plant was unist lock ani key. It was pointed!
- out te lhnile that even if the 4' fence conred the entire rear MrtionI

of their plant grourris, no control or gated area ws available to
i .

keep the public fmu entering the plant r;rounis, frca the parting' '

I area, or from tim unfanced opposite side of the plant, which is
I 1 locatai on a main thoroughfan. Ihmile agreed this was a cornet,

| |
statement. Stored on the unrestricted plant groun!s were piles
of thorium bearing sludges, i.e., yttrium sitzige, silica sit (,r *

(nesothorium), thoe94te sludge, ami vaste treatmnt sludge. Also
stored outside the plant in the unrestricted area were over 30
drurs of Th(CH). hse drz:s contained an averace of 500 lbs.

6 of material. A radiation tasasure:aent rude with a Juno showed
. 12 mr/hr at l' from the Th(CH) dru=s.

.. .. ..- -

|

____ _ - _ _ .____- _ _ _____
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16. Invente-r '

! On lani as of ::ovecher 15,1957 was 16.45.4 lbs. of mnanite or
appmzirately 5000 lbs. of Th0 . Tho, residtass in barrels totallad2$100 lbs. Thorium content of sludges'atorsi on plant pmporty
are as follows:

* .

,

a) Ore tailings b;ue (nesothoriur8 - 230 tens residue )
i containing 8,200 lbs. of Th02 - 1 C*t*1 in Area 0.

b) Yttriu:s sl: ries - 200 *.ms residue containing 2000 lbs.
of TbO2 - located in Area !!.j

i e) Regerkad slud;;es - 137 tons residu containi.x 2730 lbs.
! of Th02 - locatai in Area I.
t
1

d) Waste treatrysnt cake - 105 tons residas con *h 1300i

lbs. of TbO2 - located in Ares J.

e) In pacess silica sludge - 30 *.ons residue containi.x 2700
lbs. of Th02 - loosted in Area H.

f) In process thorium carbonate - 31 tons residse containing -

3100 lbs. of Th02 - located in Ana L.

g) In process thoriu:s Epimzide - 15 tons residu containing
10,500 lbs. of TbO2 - 1 catal in Area I..

h) Refined yttriu:s concentrate - 20 tons residae con +ni,irr 2700
lbs. of TbO2 - located in Area M.

A copy of the facility layout which includes the locations of the
production and waste treatant plants, elAe storage, and drainage
trench constructed by the licensee is inc1 iari as Exhibit D.

17. Vaste Dismsal

The waste treatment plant treats all liquid mates issuing fram
the plant. The waste inm17ed consists of wash water, ficer washings
sai surface r.moff frcus the adjacent plant property.

The process involves the use of an average of 35,000 g=11ms of
unter Ter day. All of the waa'as are discharged into a connen
1000 gallen su:ap, equi;Tmi with two autoratically controlled force
pumps, which pump the vaste to a retention tank. Each paso has
ca;:acity to hanile the reak load, cai is installed so that thei

( socorsi pump starts in case of extre o derani or failun of the
first. Signals are installed in a ocatrol house to irmi9r ate the

proper functioning of the pumps.

The niention tank has a capacity of 50,000 gallons, which pmvides
| |

24 hours average retention of the wastes. In addition to the
6 purycas of acting as a reservoir, or constant head instm11stion,
|

the tank pmvidse rsans of diluting effluests of videly varying
, pH so that the autonatic pH controllirq equi;raent say fun: tion'

g more afficiently. The incoming wastes flat thawth a distribufinga

'
channel in the tank, ani effluent, after initial settling, is
rescred fras the midpoint of the tank and flows by gravity to a

! =i ring tank. A draw-off is pavidai at the botta of the tank
to pupp accu:malated solids to the sl:mige filter press.

.

f

I
.

.

|

*

( ,

*
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An 8000 gallon miring tank, equipped with a cate agitator,
receives ofnuent from the rftention tad at is aidpoint.

i
~

A pH electrode assechly is in circuit with W ::izing tank, aM
is electrically competed to a nochanically orgrated dia::hncs
valve. M storage tanks are provided to feed either 50%.

| sulrMrio acid or 50% caustic soda solution through the
; r.utomatic diachragm valve to the wiring tank, as called for

,

hy the pH controller. Again, signals are providad to inilcate
proper functionira of the valve aM chenical scply tads as
well as a recording chart which inileates the p3 of the,

=ivins tank. The miring tank efnuent is piped to a 2000
gallon Ear:iinge N ek=ner at pH 5 3 6.2.

I 'Imaile stated that rn liquid affluent sa=;les were checked by
i his company to determine the thorium concentrati:n of the liquid

etnuent discharged to the stors sewer. pe said the State had
| mde sotas checks aM that he was going to mke arrary:ezients

with the State to analyze sons water sa:snlos for his. ::o approval
i to dump liquid ofnuents into a storm sswer hy the ASC was

reported to be given his cargany.

N Eardings tAiekaner provides a clear overflw to a final
clarification tank ami adjusted to give a 2d solids uMarflow
which is pumped to a aludge filter pnes in the control house. ''

The final clarification tank of 30,000 gallon catsaity, provides
an average 24 hours of retentica time for the effluent beforv
discharge fram the system. The main function of this tank is,

to provide sufficient ti.se for ,ost precipitation of solids
after pH adjustment. A draw-off is pmvided at the bottors of
the tan to pump accumhted aaltda to the sludge filter press.

h aludge filter is of the plate ani frano type, with a
capacity of 6 cubio ft. of cake. Appmximtaly 60 cubic feet
of sludges, or 3500 lbe., are roreved weekly. These aludges
are hauled to a dump on the property.

The system was designed to operste antasatically. Mlve saa
hours per day are devoted to the emintenance, elaaning and
control of the onerstion. The entisw operation is unisr the
supervision of the plant chemist do checks the ;wrfonance of
the equiposat, armi sagles prwparwd hy the shift operator.

&:sile stated, armi it was ruted during t14 inspection, that a
drainage ditch was undar construction to collect ran-off water
from the hill surrouniing the upper eni of the licensee's grouMs.
Another dminage ditch is being constr. acted between the piles

| of sludge and the prMuotion and waste treatnant plant. nis,
accorsiing to :famile, would pnvent ran.cff to t2a street.

MaMle said that on several occasions due to the nursation in
pH, thers vers alug discharges to the starts erwer. This discharge
consisted of both soluble ami insoluble wastes (milky white

j dispersion noted in item 9 of rvport details).

A talenhone conversation with John Russo, *3ew Jer:ny State Dent.
; of Health, on January 13, 1960, revealed the follwing infermtion-

t with regasti to release of soluble and insoluble etnuent to the
'

streams by the licensee. Russo said on Jarraary 17, 1997, a sanale!

taken from the creek naar the plant showed a thorium concentration
| of6x10-5no/ml. On yobruary 14, 1958, taro sur31es of a a:ilky

white dispereien showed a concentration of suspesied material
amounting to 4700 uo/ml, ani 419 unc/nl. On June 24,1997, a '

samle containing so)uble etnuent revoaled rm activity in
exoess of instrament tackgrourni while another cumple (milky Wite
dis wraion) sbred a co acentratica of }l30 uuc/nl. On Jarraary 21,
1959, another dispersion sample shwed a concentration of 3300 uue/
al. On T,ovenber 10, 1957, an ualissolved ea=ple collected in the

- strema showed a concentration of 11,400 uue/r.l. On Nove:r.ber 11,

.

. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _
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1757, another sample renaled a concentratica of 5700 uue/nl.
Russo statad that since December 14, 1757, several samlas run,

4 by his office showed concentrstions less than instmnsnt back. .

|grount. Russo stated that "" anile has taken to watch the pH
|control', ami thersfore has had a better control of effloent

| release to the storm sever".
i

10. Pett'n W Tab =111

Af ter being quarried as to the relative cleanliness of the
radiation signs, 'NWrd notad that he hui osted various areas
insida ami outside the plant with rsquirsi caution signs amie

sy:: bola just prior to the inspotit,n. Thors vers several areas,

: in the plant ani outplant in Wich rsdiation areas existed which
were not posted. The areas in which over 33 odd drums of IhCH
ani almt 30 der.s of ThG2 v rw stored vsre not ested with a
sign denotir:g a radiation area. :ach of the aforvnentioned
drums containad over 500 lbs. of material. Accortiing to Ikaile,
radiation measurements made wi'Js a calibrated CM or Juno shouwd
levels fras 7 5 mr/hr to 12 ar/hr at l' from the dmas. The
area in which over 30 dame of TbCH were stored outside the
phst us rnt posted either with a caution, radiation ruterial

.y
sign or the radiation arsa sign. The drums themmlves were not
labaled with a caution, radioactive natorial sins, a:sount, or
tJpe of natorial. Several hunited 120 lb. bags of monaaite sant
containing frua 3 to 3 51 Th0., which were stored in the renaaite
stors6e area, were not labelad with any ndioactivity 81rn ora

arou:st, or type of ruterial. The storage area was proyrly posted
with both a caution sign ami synbol.

The piles of sindge such as the silica (mesothorium) aM grsy
phosphate cah at which radiation meansreaants at l' from the
pile showed 11 mai 15 mr/hr res;ectively, vero not ;ostsi withe

a radiation area or a caution, radicnctive material sign. These
piles contained apprminately 200 tons of saterials(4 tons TbO ).2Other pilas of sl:sige stored outplant which include mote treat.
ment yttrium and reworked siltam aludge were not Tested with any
cautices, r=Ain=tive unterial sign or sysbol. Hubbarti stated
that he had run out of signs and notad that he was amre that
these areas required proper posting. The entrances to the
pmductims and waste treatment plants vers noted to be prtrierly
posted.

I

19. Incinaration

Wa stated that he rariodie=11v incinerated paper tags in
. which the monaatte samt is shipped ami wipes ani wood onntaminated
I with thorium. He added that he has not evaluated the hasard

involved in the burning of these contx=inated materials by 'aHng
air samples, soil namplas, etc. during ani after bur sing of the
waste, p spectively.

i
20. Feaerds+

!
.- , Records of procurement, receipt, innsfer, film ladge, physical

exams, were founi to be in ortier. Eo records were mintained
, | on waste dirsonal. Direct radiation survey records did not
! inalaxie the type of instrument used ami did not, in the Manh,

27, 1957 survey (Exhibit C) record the s,sasurwwents in ar/hr.
.

The survey recortis rtown in Exhibit B ani C did not oo=pletely,

evalcate the haza.ni due to storage of piles of radioactive altrige
outside the plant, at whinh levels in exoens of 10 ::r/hr existed.

|
1

e
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21. Other Part M Lieonnen

A. Licenn C-1621

Under Licenre C-3623, a 50 lb. drum of uranius-msnesium
scrap was procured by R. Endle for use in experinental
work relatire to the recerary of uraniu:2 from mgnesium
fluorida acrap. No work was ever perfoznxi according to
!! anile. The 50 lbs. of material which was repor'@
poste4 was stored in the cc:::pany storago wwohouse.
Records of receipt were available.

B. Lican-4 R-112

Accortling to F.andle, no work is in progress under license "

b132, Davison's ?c=pten Plains or Curties Day plants.
All work at Pompton Plains is being performsd under license
L196. No vozi: under L132 or L196, accoztling to Marxile,-

is being performed at the Crutiss Bay, !!arylani, plant
of Davison Chemical Co. Unfor L132, "andle stated that
100 lbs. of thorium bomb reduction residuos hui been
transfarred by him to the Davison Chc=ical Co. plant at
Erwin, Tennessee.

.
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