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. COMPLIANCE INSPECTION REPORT'

~D#D h* a s /1. Nan:e sad address of br aa-
2. Date of inspecuan

./ Lindsay Chodaal Ono
. . . +...Vi&._fsA;', , '4 pt _ . . . ,.

.

,/ West Chienes, y peur Decesher 3a 12.1957_ and Asril 9.195I
3111aois *:, , .c 3. Type of inspection Mual ' ' ' '--

.

4.10 CFR Part(s) applicable, . r. . , , . ..s. , s , ; .sv.u ' - ,

..%.
. '.

30 ed LD ,
.

p.1;cean number (s),inue and @ dates, rope and conditions (including anen<w=)
, g'., p,e,,

.
.,

.s406' Y 54-56 5 4 -58 acope: Authorised to musetve peessesien eFast titla

'' y; g,,%g 1 - " " ' '
. to rar soune material without limitation as to f.

....s-
5|J.'ry 26

'.D[.Je'J.
.tity during team or iscense tron other AE y.

bl ' y" J.g. u =- ---_, and empugh importation, for nrecessina '

:
and reselo. Further arthorised to transfer are4 Af w: sive posesseion of and title to source material to- -

W W .7 + - aryone licensed by AEC within limite of his lioenee.
.f,' p? conditiones naquired to maintain sesords of lavento-'

rios, sweelyte ans transeers of sauros material. .

. ').a. License subdest to right of necepture or contael 7 :
. c

1 , .

zeemrved.ly Act of 1951s. sabient to'all other..

~ '%..
'

~ . ,

.

prwistans of tie Act, ao monded, and to all valid
,

'

* , " . .
zules and zegalations of AEC. Emither license nor3

. . . ~ - air right thesounder to be assigned or othereise
tanneforted. -

..n.106 .' g:Mygy -,

*
' , .,

.1 2,1ff:% =.6 %g& s*. . .

Anemikient fl 3-10-58 h4-59 seeps: Additional autharisation to above of approus,--

antely 30,000 pounds of avfined eaures material.i ..v . 4

eentaining ar. arerese of appra-i'=*W 12% for ;*
..; s use in the emperinental dev=1*-~* of sooo, ^

tenhai~-e. - (Continued)h Iwa,o nadings (and items of . s- - piiance) - '
. 3

' '

O -

2.ind.s ,ch eioet c. p ' 7,g'+.|}gg . .e
.n * average six por cene.,-e dan, a,-nimate2, =rt, .n. of mons.u. and, :t thoria oxide content, for the pueductics: of reew earth and thorissae-

9 ?s aha=4a*1 - = ='e. A 10
', /poetisfy deand zwquiremen,000-ton accasite send irwentony is perpetua13y ==inwn=d toApproximately 6,000 tone et solid weste ads have asem i Q;te. ;

.Q;mlated from these operations sinos the ineoptian of this oogery. '1he unste seads are ; ,,..'. .etoonp12sd in a restricted storede azwa.. Liquid process weetse are discharged to the ~ . E'iplant seenregn systen unich emptams into a large emp beein 3acated within the zoetriatede'

storage aros.t.

g,, appropriate =dialapcel noming language.The area is posted with signs bearing the radiation omation spubot edf
Acesse gates am equipped with dinins and Nh

.} ' JP ,|- L . , .[] y . ,. . [
*

'

M yho111 time ad egoipment for chemical grocessing of =annatte ouwe and operable =dise. inn
f

', detection and sensanonent instrumentation for pezuonnel monitoring and surger q | '
:Jgw'' zwoords are maintained and an availab2a in thare available. Material control, i, 1 monitoring, area and envirstaantal arver . ..;. e offices of the Reseerdt Labosetosy. t ('% || ~

.~ . :r *WrLW.'*L". -v
. .. *

: 8 The entire plant is canaidend by the licensee to be a controlled area. All persone are ;.
?,,,["f13abedcesorrios.oubject to =Ma'a-ioel sonitoring contaul. Appratiastely 225 persono ase psovided with . .'
+

.

In addition, self-remting poonat chenbare ed face-type chast 6C#Maespirators ase made available to engesed in opesutions whom atsteorne medio i .
motivity la knout to exist. , Film socords fumished ty E._ S. Landenerggg ;'.yfdj.

,

p.7. Date of last previous insy.-G,,. .
8. Is " Company Con 6dential'information contained in this report? (Yes Q No (3 ,{

J'y .'. ,s ,,...i .t| wm, a.
v 1 (W7 Pagef, ) and paragraph (s)) ,m, ,gfg.. u . ;-n'
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*
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Continuation Praet '1
L1rdeer Choical Camperg
hat Chicaigo, Illinois

Deconber 3,12,1957 and
1 ril 9,19589

5. Liconee Manhor(s). Dmiration Dato(s). reopo and Carm:itions (Continued)

blo6 -

Amedmont #1 .M 0-58 61-59 Conditions: some. .

b106
w ant 12 3-2b56 6 1-59 scope Chames 10,000 pound to

appreminately 20,000 pamde of
retir.ed source material contair-
ing an aversgo of appmximately

- 127. 30, for devolnp=nt of
secove$ tocamiques.

Conditions: Sans.

6. Incocotion Fi-dinre (and itens of noncatrpliance) (Contiansed)

ehmed that the occumlated doenges were not in excese of the establiebed
lisite est forth in 10 CFR 20 re,calations. Access to the plant is throudt
Euard poets and only theno pointe aze posted with radiation caution s' ; rte4
one of which is described in Exhibit A, photograph 13. .
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Continuation :: hoot p1
Lindsay Quatcal Company
Ost Chicac;o, Illinois

reecmor 3, 12, 1957 and
April 9, 1753

*

s

DTDLIIS

9. Scope of Insnection .

1ho following poreans visited the facilities of the Li:xisay C.'unical
omepany on December 3,1957:

RoyC.h p Inspection Division, C00
Iouis W. Es110tt Inspection Division, CD)
Thocas a. Droc;cott Inapoction Division, COJ
Eugene J. Montti Inspection Division, 000

- Donald I. Walker Inspection DLvision, E0
Koi:ert R. French State of Illinois
Russell Courtasy State of T11tnn1=

2m pureose of the visit was to meet the c:anarcaant personnel, -plain
the a:nctions of the AEC inspection progens and to tour the facilities
of the Lindear Chminal t'a=pam.

,

On Daa=+or 12,1957, T. 7. Brockett, Jr. and 2. J. Montti, together
with Iouis 2. Gager, EngLnnoring and Cone' auction Division, CJO, re-

.s visited the unhy Gianical Compaq for the punose of further mview. .

ing the records and facilities ed also to have 1:r. Caror take pictures,
for inclusion wLth the final inspection report, of the various processing

. amas irriolved in the production of thorium compm. ads.
,

On April 9,1958, T. 7. Drocsatt, Jr. and 2. J. 2aratti, siada a supple-
acntsi visit to the L1:x!cy research facilitios to obtain additional
infasuntion rego: ding persotrial penitorig and area surray acortin. At
this time, a diemussion was also held in rward to the possiblo chanaos,
if av, that would occur should the stWa% voto favorably for the
mercer of the Lir:dsay Qianical Cosging intorests with those of tho
huerioen Potash & h iami Compay.

During this visit Dr. Im:aers nad th. ilaryniv infozned the Inspectors
that new airborno concen;rstion and area survey data had been obtained
ami would be provided to the Inspooters at a later dato. The ovalua-
tions would mpresent tLo present canditions existing at the plant.

10. The folloiting Lindsay Campay personnel were contacted daring the visita
listed in Itan 9:.

Decoctsor L 1957
'

Dr. Houa 11 I. Kromore flocatical Assistant to the Pmeident
Ibr. Tdrasti 3. darynir feliological Safety Officer
dr. Richard Vedder Plant Sapervisor
ler. Lloyd H. Hansen Purchasing Agent
Er. 3. 3. T'aianar, Dr. Radiological Consultant to Lindsay

'

reemi:er 12. 1957

Dr. H. 3. Kroners
Mr. S. 3. Iarynis

Acril 9. 1958
.

Dr. C. i:. Kremors
Mr. .*:. D. :aryniv

. _. .- _ , . . _ _ . . _ - - . - _ . _ . _ - - . _ . - . . . _ . - . . _. _ _ _ . - . . . - _ _ - _ . . .,
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Cootinustian host #3
Lindsay thenical Campaqr
Cast mica 60, Illinois

t w hae 3, 12, 157 and
A rtl 7, 1958 ;

O
|

I20 In addition to the above contante, Dr. Ezerers visited the officos of
the Inspoetion Division, Cao, on Jamary 8,1953, for the punone of
avisning the photographs taisen on Deconber 12, 1957, to dolote photo- ,

cre: dis or portions of photagraphs that nir)tt Invaal co:spaqr odnfidential 1

inforsation regaading processing techniques used by Lindsay. ]

11. Orranisati m

Lindosy Lit;ht Company was estahlt +ed in 1902 to produos cas nettles. In
,1935 the corporate nao isso chan ,ed to Lirmisay Licht and chemical Company
to rofloot more uroperly the naturo of its business. In 1752 the imus was
chanced to Lindsey manical Cnanant. If the stockholders approve a pro-
posed norger durire a meet,ing in April 1958, tha Lindsay manioni Company
will becons a subsidiary of the Anorican Potash & Chemical Compaqr.

The Compaq's business is cancerned with the eroductim af zum earth and
thoriur., che:sical compounds. This work involves tno une of largo quantitios
of monesite sand. Tius production at the present time is based laraely on
shi;saants of nonssite sand frcan the Unian of fouth Africa. *

2e techrdeal asnects of the Lindser oparatione are under the direction of
Dr. boearu . azumers, Technical Assistant to the President, idao is a

''

Follow of the teorican Institute of Chemists.

Ifr. rdmrd 3.11aryniw is the Padisto deal e fety r.fficar. He conducts alla.

radiolo;;ical surveys and is asp:maiolo for the maint= nam of the rocossia
for a:wa surwys, air sanitoring and persorsial monitoring. Mr. 11az/nia
received his radio 2eciaal training in 1956 under the supervision of
Dr. Francis rhonka, :'hysicist, Ct. Procopius Collace, Lislo, Tmmte.

Dr. 3. S. Lancauer, Cr., Radiolomical Consultant. is rota'.;md by the
Lindsay Chemical Compaqr on a consultant basis to advios and assict the
Compaqr ces sediolo',1 cal protootion natters.

12. *eotn of Precrets

!Jonazite, a rem earth theritat orthophoephate, fourd as acunamite sand in
atmza and teach plcoers in the Iknian of 3outh Africa, is concentrated
by cravity onneentration nethodo. It 1a milled to a minus 200 nosh prod,
uct a::d packnped in 1W bags for shirnmet.

2e licht brom sarxi product in used as a sv. ires for earlun, raro earth'

and t!rsrium chanical cosapounds which the Ma*m.w C!ssical Compaqr p:sduces
for a variety of ebonical and industrial users. About 97 per cent of
Lindsar's business is conoemed with the prodection of these chersical '-
products.

Appr-i== tear thirty tone of monesite sand, analyzing on the averace six
por cent thorit.a cuido and h5 pe cent rare earth oxides, is used daily
in the Iz=adaction of ram earth and thoritas --- =-4. Ap;roxi:sataly
0.1 per cent of t's nonasito carsi contaire urani:n as a netallic value.
Tho uranina is not aztracted during the processinC at Liudser but 1o
discharged with the solid wastes waich are otored within a fenced zw-
stricted storego area under tra licensee 8s control.

'Jamazite ser41 oniposnto to Lindsay are scheduled in euch a manner that
a stockpile irrrenter is gerpetually naintai.ed at a 20,000,000-pound-

Invol. This inventoxy is part of tao licenseo's lon;-rance planning
procran, wherehr ennagh scuses natorial is on hnnd to natisfy de.and
noods and to assare industrial users of a otsady supply of ceriu:2, rare
earth and thorium aosqsouds.

. . _ _ _ . .___ _ ____ _ _ _ _ _ ._ _ _ _ __ _ _ _ . _ , _ . - . _ _ _ . . _ _ _ . , .,
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Contimation hut ik
I.irdsg Chemical L,oramag
West Chicai.0, Illir.o1

Docenber 3, 12, 1757 and
April 7, 1758
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12. Seone of Proaran (Continued)

Approximately 225 wr ons an engarod in the production of rare oarth and
thorium compounua from nonasito sand at the Litalsoy Ganical Compargr.

Recent arrens:enaats have boon nade by the Lindsey Qteical company for
the proct.romont of 20,000 ps.unds of suem eake. a thoritas bomb zehetion
scrap residue frors the .LI, at Fomald, onia. Se scup cais is to te used
for experiseittal work in the Lindscqr pilot plant to dotar:Ane its adapt-
abili*.y to chemical crocessing, the thoritas recovery factor, and process
cost data. 20 mntemplated attractim pmmes will be essentially the
see as that unod in the present pm&ction. If the map cake research
work proves satisfactor/, tJe Lindsay Chemical Capany anticipates the
pneusement of an additional 520,000 pounds of the cake natorial for
production purposes.

13. Descriotics: of Pxtrsetion Pawmss

h rare earth and thoritan values are extracted from the nonarite sand
ore by uso of batch *gpo processird aseous ana equip: tent. Se extrao-
tion process asnaists of four steps essanumily: 1) opening of om by
chmaical diga tion; 2) separatiert of thorisang 3) isolation of rers earths;'

and h) separation of caritna fras the rare earth fraction. This inapartion
report sill c>nsider only those stopo mlating to the pro &ction of thoritza

. mmA . ,

llorasite sands are first masted in rotary type ftarnaces to amidi.m the
sulfideo ctzzmordy foand in the nand ores. De zoested sand is then tans-
ferred to the fourth floor of the thoritaa kNint and dianped into a food
storc@ hoppor from which batches are made up preparatory to chemical proc-
escing.

One-ton tatches of r.onaaite card :simod with barium carbonate are fed from
a hoppar-tirpe iced buc!ast into extemally heated cast-iron acid dissstion
pots, fitted with cast-iron covers armi:sotse driven anchor-type stirzurs.
The addition of salfi.ric acid completes the pot charge. So charge is
auoned to react for a pcriod of 2h hours to allow for complete dicestion.
Se pot covers are ergipped with vente ao that sulfuric acid fumes rer,-
erated d ring the acid digesticut reaction can be drasn off and recovnred.

Zhe renamite sand is opened up by the cho.-ical dispstica swastion to,

release the thoriu:2 and rare earth telues in a product called ' pot cake,"
a gray, viscous nud. The pot cale is transferred in tote bassa to zotary
feed tanks whica are used to meter out the pot cabe to the leaching tanks
located on the tt:ird floor of the thorium building.

The pot calm is loeched with water under controlled conditions to form a
sturry proeues uRTE"Te pumped to centrifugal esperatore where the thorius
liquid fraction is separated froa the raro earth (IE) solid fraction. Tho
thori'.=2 liquor is puspod to holdi.v tanks.

The F3 nolid fraction is loached with water to fem a slurry whidt is
piped to ,xiste ard framo filter Irossee whers the fE liquid fruction is
rocasred frors an i_W"W oolid residuo called "first 6;rg zaad.' The gray
:sid ir, disenarged to the colid waste piles located within 'Ja Cornpany's
12-aces restricted storage area. Do ;; ray aud contains apprunicately
1.5 por east, thorissa or.ido are the o.1 per cent originally catained-

ununism. T!rn recovery of those metallic vaines is rot canaidered eacna-
ically feasible by Lindsay.

-. .__ . _ - . . . . . . . _ _ - -. __ _
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Continuation Smet /6
Lindsay Chcs11 cal t'ospargr
Lost Chicap, Illinois

Docomber L 12, 1957 and
April 1,1958

.

Ih. Tacilities and :4cissent (Contimed) .

A twelve-scre plot of land adjoining the plant area is used for sterre
purposes. Anconing monazite shipmente, samL-processed rare earth naim,
and grey ad wastes am stortni within this area. A large :ssip basin,
50 foot in diarator and 25 feet deep, located in this area is used for
dischargirs all waste procoes waters. The area is a fonced-in ama
which is posted wi'h si. pas bearing the radiation symbol and appropriato
radiation warning lancuaso. The area is designated as a restricted aros
by the licensee. Catos to the ama are equipped with chains and locks.
(see axhibit A, photocmphs 11,12.)

An adjoining tuelve-acre plat of land is rosarved by the licersee for
fature storago purposes.

Cporable radiation detection and neasuzement seuinant le available far
use for air monit.oring, area si.rvuy and poroonnel r.onitorinC purposes.
Face-type dust monirators are availablo for uso by persmanal angused
in . calcining and roaa:ing oporations. Plant amas are posted with large
rarliation waming Mc - infomi:g personnel of t;w hasards involved with-
in the plant area. (::ee Zahibit A, photorreph 13.)

15. Per=orsni Monitari:n
.

Filai b.adros are made availablo to approzinately 225 plant ar; emes on a.
we ai7 w ais. In addition to film badges, potennnel exaced in calcin-
ing ed seasting operatimie are pavridad with self-coadina pockot otes-
bers for on-the. spot observa* ion of accumlated dosacos receivod & ring
these operations.

Personnel film bada ez-osure recardo are fumished week 3y ty R. S. .
Lendauer, Jr. '4 Casipczy. Ihone reco 11s are reviewed by the .a.adiolod. cal
Safety Offiser. 1%rsonnel receiving accissulated dosages approaching the
weekly or gaarteriy nadam pzaissible limits am rotated in plant
duties as a standard groomutionary :measum by the licensee. A review of
the 1957 fil: badge socards ano,md that those woro no 1W accumulated
readings in aseese of 3,000 minirtsas.

Plant :rgenisory personnel are routinely advised by the Radiological
Safoty offiame of tt:e acctssulated dowems for 'h)se indivirMais under
their jurisdiction. Lists are prepared for the esqsorvisors shouing til;s.

bedr,e readings gzoator t:an 100 millizems por wook. Suporvisors we able,
by this method, to schedulo the individuals conearned to other duties in
other arose of the plant where radionetive notorial is not being y.-__ _ _ 1.
Plant personnel are positted acasos to their accismalated dosace socords.

Although the mais portion of the plant work faroo is composed of Dyinish
m p opan, - h v ab-spanish speaking members cie arailable for

use as interpreters for the instr 2ction of the othun ze ;arding the radio-e

aettve hasards associated * sit.a ao vurious procesoing operations within
the plant. Duining fibs r.nd descriptive pactors accentuatirt zediolog-
ical safety information ara boing catoophted to sup,11anent the vastal
instructicas now given. These ,octors nill be placod at strategic loca-
tions timenghout the plant.

the edated d2 sono recorth for each individual mbjoot to radiolo;ical
.

monitoring are naintMnad by the itadiols,-ical Safoty Officor. A review of
the film badge rosords for the peind vocambor 2h,1957 tW.h 14 arch 2h,
1958, snound the hishest readinc to do 270 nmme par mek.

l

.-
r

!
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CanLinuation "heet i5
' 1:xisay CWaml Compary
seat Chicago, Illinois

tocetor 3, 12, 1957 and
April 7, 1958

.

13. Descri% ion of artractics: Srseess (Continued)

faall fractions of thorium carriad over with the ftE separation am.
recovend by precipitation with pymphosphate long and this is added to
the thorium sohtion in the holding taks for f\trther processing.

Sie tharium solution in the holding tanks is tasted with Itydrofluoric.

acid to yield thorima fluoride, tem baaio c mutcal compound fran which
all other thorium ccm..unis are derived. Other thorita compounds are
produced by troatnant with various chemical reasonts. Liquid sustes am
discharged to tM plant sowerace gates which emptics into a larce ampbada
located within the 12-acre restricted storn;;e ama. -

1he main pmduction is teina directed taeard thorius nitzste at tJa

present tino. Diorium nitrute is made in various grados of purity.
Puriflestion is a L.saplished by czystallization setlede.

Hida crede thorium oxide is produced by tawating crude thorium nitante
sohtien with oralic acid to form thorium aralato. The thorium asalate
is. dried and calcited in a rotary type calcining furnace to f.xm a fine
thorius avirk ponder product. P oduction of thorina oxide is en an a>
needed basis. ,

,

Thrina compouruls aro nackaged in plastic boca placed in paper shipping
. drums labeled in accoruance with ICC standards.

.

Ih. Facilities and %:i:raent

Lindsay Chanical Cmq:acy has a variety of obe=ical processing and nato-
rial handling equirment available for uso in tro production of ram
earth and thorium c a pounds. Only that equirr=nt relating to the pro-
d.ation af thorium ww- will be considered in this mport. Photo-
gasphs of the processira equ1 ent am atteched to this 20 port as7
FJthibit A, photogra#ts 14.

Separate research and pilot plant facilities am located in the doisatown
area of Nest Chica;o, Illinois, whero pilot plant studies and sans pro-
duction of rsre earth campounds are undertakan.

The roaster tuildiv is equip;md trith externally gas-fired rotary-type
furnaces for rusting the monasite saids. The furnacos are equipped
with canopy-type hoods which azo vartted to a large bag-type dust colloo--

ter unit located on the roof of tie roastor building. This dust colloo-
ter unit,1r. Izumers stated, has natorially reduced the aintiorno
canoontration of monssite dust inherently associated with the handling
of t!m sand during zoasting operations. In audition, fac> type dust
respirators are provided to personnel engaged in the reester oporations,

'

as an additional proematiott against inc,estion into the bo47 Qas and
of the roaster w m ing in used to stor bags of nonssite sand used in

(, see shibit A, photographs 1, 2, 3.)the roasting operations.
,

Roasted monasite sand is transforred to the t'.orium buildire by amans
of stoel tote baxos. A custoin-deciused feed impper is used to transfer
one-ton betones of sa:ut to the digestion pots. Steel toto boxes are
available to transfer the pot csko to the rotary foeders. 't=nu n11 v
operated ovarhead cranes aro ucod to handle tote bases and feed hopper
in all loading armi unloadinc oporations.,

The *)ioriun building is equipped with a variety of processing eqtai;seant
for tra carversion of monesite sand into rats oarth and thorius com-
noundo. Diosa consist of acid dLqostion :sts, loaching, holding and
tasattaant taus, contriftal separators, plate-frams and rotary filters,
erystallisation Pettles, calcirer fumaco, seighing and paokaging equip-
nont. (Cee Whihit A, ;:notographs k to 10 inclusive.)

- _ _ . _ __. . . . _ . -_ _ .... _ _ _- . _ . _ _ __ . , _ . _ _ , , _ _ _ _ . _ _ . . _ _ , _ _ _ _ _ .
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15. Persomal Manitorina (Continued)

Das t'uritus nitrate pockteing area is considend the ama of highest
potent.Lu empowre for an employee. 2he highest reading that has been4

moe11od for an sciplope in this azwa since film badges have been used
was 300 millizgos for Estil Z. Vest thring the useic of February 11,
1957. A thirteeneok exposure secord was maintained for Mr. Vest
after this zonding was obtained, and the total aemssalated dosage for
that period was 1715 millizess.

16. Plant 'lonitorinc .

A modified air samlinn imit in used routinely to check t1e concer.tra-
tion for airoorza zec2osctivity at selected locations within the plant
azna. Da mthod of air easpling is einitar to the +*y used try
the Hoe York Cperations Offica, Uscith and ?afety Division. So
.%-y of manplin? is dependent tipret the tnx2 of woric done in theca
selected locations. Particular attontion is given to the calcinim
anzl roasting operations idtere the ai2 borne radioactivity haeazil is most
likely ca 'oo prwsont chring these operations.

Approxirately 1,200 air connlos have been teken by the licensee at
; these locations. The saapung tecnnique consists of drusing air at
'

the rate of 35 liters pt.r nisatte t2unuds the air =ampline unit for
fifteen minutes and collecting the misterne particulatos on a lbinob.

- diameter What-an fhl grade filtar papar. The filter paper is counted -
in an alpha scintillation counter. Aizbome concentration zesults arg
zwcorded on a radiation air monitor sample and counting zwoord fozu
for each locati m . (SeeExhibitC.)

I A radiation monitor risport for airborne thorium concentrations is made
for each location and fs ovided to aape visosy personnel conces ad with
those locations. Attached to this zuport is a skotch of the area
sampled and a zediation air monitor annple and counting recozd. (Sco
ExhibitD.)

17. Divkonnantal %nitorins Fvalmtfona

valuatinn of t2e air sarpling resulte cbtained by the lioonese harme

shmes tr.at the areas of greatost conoorn have been the calcining and
nonssite roasting operations..

Airbornn radiosotivity concentzutienc r.catured during thorizan utde
calcinint on Ju3y 12,127, une rcund to be appzgximately fifty-eiz,

'

timme the == 4== permissible omeentretian specified in AWN D,
'ikhle I, Colten 1,10 cm 20 These conditions, Dr. Kronses stated,
prompted corrective actions since that ti:se, through equipnent modifi-
eattua and Amproved " W tosimiques, the airbome concentraticsiei

have been zoduced to a level which is rhout eit;ht times the ==r4==

permissible limit specified in tho zugulations. Face-type respirators
are provided for personnel engagod in this operation.

Additional study of the calcining operations is bein:; nado, Dr. Knruzz
stated, to determine if it is por=ibic to furthe zudues these limitsi

( in complianse with the zugulations.
' 2e roastitur oporations have undercono cimilar modification and

1,. . . s sinos July IS7. A 1&rce tec-tre dust collector unit has

been installed on the zoof of ttu roaster tuildita to reda.ae the dustoweentistions inhesently associated with the nonasite sand rosetir.g
and bearning operations.

.
_. ... _. . . . .
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17. M stal maitorie Naluaties (Continued)

d'\6 Dr. Inessrs stated that the beg collector tanit has been materially use-.

2 fhl in toduciar the airbome cmeentations durirc roasting osierstime,b Sampling moorde maintained on roaating opern+1ons have shown that the
, aisterne radioactivity concentastions have been mduced to about nine'

-7'- times the -4m= pomissible linLts apoeified in the agulations.
p- The indnezent natuam of the sand 3 rod 2ct still presents a dust probism

e f ?, wtan the begs an opened for use in the anaster operations. Dr.
A1 f Kruners stated that this has teen alleviated by providing face-type

kgg, y ' tenointon to personnel engaged in roasting operations to modnee the
M . '. possibility of ingestion into the body. 3h additian, self-conding
p\.' nochet eher: bare are provided to all persons so that they con constantly
rN ehoac the gem radiation exposuze levels during the sorting period.
9
i The calcining ad roasting opeastisms am batch type processes which

do not require the full time employment of any in11T ch-a1 Dr. Eremorsi

stated that imdisiduals are ampirryed about one-tenth of the time in
these operations. *

Airborno aaaa-trations are osaeured at the basathing mones of the
individuals lihile lunari:.g face-type roepimtors during those opeasticns.

,

Airborne sampling assults averaged over the raanber of hours in any wee:c
during which the individuals are in these areas do not azosed an svarese

'

ooneentration in esoess of the limits spesified in 4-* D, 2nb2m I,610 GR 20. Recorded air eenpling results char that limits of 0.h to 0.
of the nazimum permissible conoontration have been encountered during
- these operations.

|

| These omrations are being constantly meiosed by the supervisory poss-
, sonnel ans every effcrt is being made to redice the airborne radi>

| activity concentration levels associated with t:mse operatia so to
i permissitGs limits in -'*- wit the regulations. Dr. Erneers
| stated that these was some doubt in his aind whether m1*= with

the 1sweent pensiseibla 11mLts could be tant owing to the inherent
nature of materials being handled.

Envimesmertal airborne concentretien eheeks within a inesty-five mila
j radius of the Lindear hwl Gonpany plant area during production
| canditions have been nede. These checks won made is datomine if the
! Compaqr production contributed aqr additirmal airborno radioactivity-

to the ._ .m ings. Dr. Kromers stated that the results moorded te
this survey indicated that the Lindsey operations did not contribute
my significant amounts of activity to tas suzToundings. The highest'

count obtained daring this test was foimd to be 62 disintegrotione per
,

! ainute per cubic noter. This count was obtained after a reinfall.
!

Atos extgere measuring the gama resiation levels at various locations
wwa: De moner,ite sand storage shed, were tsade ty the RadioloM

.

!

! Safety Officer r.nd confimed by *.he Ihspootozo. The :masutusents nede
| at the acmanite etwage shed, ubich contains a pilm of nonsoite sand
I bags 175 feet lanc, 56 feet wide, and ih feet high, woro seeorded as

fbliosse
|

Distanee Readinge
_(asters) (nren),

| 1 9
1 2 3-h

3 1. M
k 1.3-1.5

* Readings were made nomal to the width of the pile.
,

8
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17. Envimental mnitorim Evaluaties (Contimed)
I.

Distance Deadinge

.' Cooters) (nren) '
,

.

Single monaaite bare
*

At surface 6.5-6
At 1 meter 0.h

eOne cubio noter contains 72 bags of.mmesite sand.

Otkr gama radiation measurunents at various loontione within the plant
ama an deseribed in Ahibit 3, Dromings 1 to 7.

Evaluations are in pmgress and are teing oon ==nlated to deteminee.

possible natorial losses due to lanchira into the soil, n noff due to
rein, and wind effoote on inste -+W"=.

.

18. Recods

'Appropriato natarial contzel rwoords are maintained by the liaanama.
' ' " Thest zwoords are used in the yeaziy aadits. Irrients2y records are main-,,

tained on a perpetual basis to aseuze proper sourse material stock levels
to satisfy demand requirements. Stock lovels of nonssite sand am main.

'

tained at the 10,000-ton 2evel.

Film badro exposuas records are maintaiw for ends irxiivid.aal subjest
to radiological nonitoring control. These records are available on a
weekly, quarterly and yearly basis. Aswa sarvey reconsts aus ave 11ahto
for varicus plant areas considesed tqr the licenses to be a potential.

radiation hamnad. Measuremente as recorded en the radiation monitor
report for game.sur 2mvels, a form used by the licensee for this purpose.

Plant airbone radioactiviip ooneentration obseks are routine 37 made.
Measusument resulta aas recorded on the zodiaison air monitor sample and
countirt zoeozd and on the radiation monitor report for airboms tacrian
oor:eentrations on forme used by the licensee for this purpose. Attanh=d/ to the latter report is a sketch of the assa == plad. Asocede of all
=14=5 zuns made by the lisonoce ass available at the offices of the
Researdt Laboratory.

. .

Meteorai-imi data is recorded daily 1qr the Radio 3ccical Safety Officer
during pzoonstion. -

19. F_4ste_p_%ency

Niid westos ese dispeeed to imets piles loosted within the tuelve-eens
nstricted stange area under the control of tJ1e licensee. Approximately
6,000 tone of solid ad wastes have been piled in this ares. Licuid
prosses westes containing trees amounts of thoriun are discharged tarough
the plant senerege getan which emptise into a large mesp basin located
in the restricted storace area.

Liquid or solid plat wastes are not disposed of in argy manner to the
sanitary assers.

'
An additional teelm plot of land adjoining the present reatricted
storeas area has been aoquiawd for use for future waste disposal and
stosess purposes.

f
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30. Commente

A114mme conoontastions =a==Mug the penalselbla licits specified.in the
10 CFR 20 regulations haw been discussed with the licensee. Statensits
referring to the problans associatud with this noncompliance item have
been discussed in other parta of this report,

Enclosures:
Eubibit A (Photographs 1 - 13)
mote 1 - Reasting Purnaces

*

Photo 2 - Monasite Stosuge

Photo 3 - Dust Collector Unit
Photo k - Acid Digestion Pots
mEo 5 - M ^W hks
moto 6 - 71ste-hane Filter Presses
Photo 7 - Crysta311 stion Kettles
moto 8 - 1boria Oxide Dryers
Photo 9 - Thorium oxide Dryer .

Photo 10 - Thorian |ILtrete Pachring
moto 11 - Restricted Storace Area - Tiest Sids hh
Photo 12 - Restricted Storage Area - East Side 4g

8 Photo 13 - %pical Radiation Warning Sign d 4. AExhibit 3 (Drasings 1 - 7) M E y'kDrawing 1 - Radiation 1.wis at Fenee /j/ N
Druring 2 - Boaster m"Ma-

Drawing 3 - 1horian Building, 1st . h
Droming la - Thorim *" Mar, 2nd Floor
Drs=1:s 5 - Thorius milding, 3rd Floor
Drawing 6 - Pot Cake Feeder Tanks )Drawing 7 - fisoded Areas

Exhibit C - Radiation Monitor Report
Exnibit D - Radiation Air ILinitor Sample and

Counting Record
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