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This was primarily an informational type visit.

. The prinary purpose was to detemine whether or not the sanufacture
_,

of thorium nitrate would require inspection under 10 CFR 20
(Standards for Protection Against Radiatien). It is the conclusion ,

of the inspectors that inspections will be required for licensees.,

engaced in the manufacture of thoritus nitrate from monasite sards.

Subject coraeany is not currently) subject to 10 CFR 20 (Standardsfor Protection Against Radiation but will be required to co: ply
den their license expires on May 1,1756, since Part 20 is usus117
incorporated by reference in recent renewals of consumer licensos.

Subject covany has retained the services of a c:nsultant for
radiation safety who is currently engaged in establishinC operating

,
re ocedures in accordance with provisions of 10 CFR 20.

-
Deficiencies of 10 Cat 20 were noted and furnished !!ansen Elata
who is serving on the Co:c:ittee thr.t is preparing the final issuance
of this regulation. They are as follows:

Thoriu:n-232 and -233 are mitted from Appendix B,

Thorium is cuiitted frca Paracraph 2C.23 (Caution Sicns and
Iabels); Paragraph (e), (ii) and (f).

.m . . . _.:
1 " field test" of a tentative instection procedure for 10 CFR 20
was accomplished and pertinent revisions are being made on the basis
of this crperience.

'

Work neasurment ectimates indicate that it would take an inspector
three to five days to conduct an inspection of an activity having

, the scope of the Lindsay Co:cany.,

Distributed to: //.1 /*,

*"O
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,

."'Period of Inquiry: - * f-

f ,f .j
March _20_:. 21,1%6 /yf ff,,,,p f f '"*..!.

N dumenanor.on of the contents of thu report u goverred brpnmmerun the AEC Manual. Chapter 0702. -
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Pertinent observations concernir.g difficulties with current
ITporting procedures under 10 Cm LO (Source Material) are being
fumished the Division of Civilian Application. Radiation measure-
ments and air sample analysis are being made available to the
Lindsay Cornary.

No evidence of non-compliance was noted.
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DETAIIS

The purpose of this visit was to acqt.aint the writer and Paul nevin
(Health and Safoty Iaboratory, L'IDO) with the process empicyed by
Lindsey Chemi:a1 Coc:pany to determine if their activities under
10 CFR 20, Standards for Protection Acainst Radiation, were such
that routine inspections should be conducted by the Inspection Division.
This visit was also scheduled in order to " field test" a tentative
inspection procedure for Part 20.

h following individuals were interviewed:

Mark V. Eichelberger, Vice President and Treasurer
Clifford W. Stabenau, Secretary and Production Ennager
uo,M H. Hansen, PurchasinC Acent *

Howard Kremers, Ph.D., Technical Advisor to the President
Robert S. Iandaeur, Ph.D., Cnnsultant to Lindsay and Corpany

for Radiation Safetyammama

The writer and Mr. Devin, after discussing the purpose of the visit,
spent considerable time in discussing 10 C?R 20 with officials of the
company. It was noted that License R-106 expires on May 1, le56;

-

and that 10 C?R 20 would probably be incorporated in the license
renewal as of that date so that it would be effective. h following
itens were noted during this discussion.

1. h AEC should properly establish standard units in all regula-
tions for material weights, radiation measurments, exposure
rates, air sanpling analysis, etc., so that the same units will
be used in licensee records, A2C Inspection Reports, and other
niated data such as inventories, radiation surwys, perscenel
monitoring records, reports and correspondenco. In this case
company officials indicated that if we had such standardizaticut
they would then maintain their ncords, measuring equipment, etc.
in the same units.

2 It was noted that thorium-232 was onitted fae Appendix 3 to
10 Cnt 20,

J. It was noted that thorium-233 was not included in Appendix B
,,,,ge of 10 CFR 20 , -

li. N question was raised as to whether or not Paragraph 20.22
(Personnel Monitoring) of 10 CFR 20 was intended to include
alpha radiation.

5. Paragrert 20.23 (Cauti.n Sicns and Iatels) (c) (ii) should
.

probably include a time element perhaps in terms of " stay" tise.

6. Paragreeh 20.23 (Caution Signs and Imbels) (e) (ii) and (f)
4

do not include any refernnce to source asterial. It would
appear that this may be an oversight.

7. Paragraph 20.32 Caste - Durial) and 20.33 (weste - Sewers).,

: of 10 C?R 20 do not specifically reculate the type of vaste
j disposal practices by Lindsay (and probably by any other

craspanies in the same type of operatien).,

i
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The Lindsay Company has generated approximately 20,000 tons
(about 1.00,Ct'0 cubic feet) of waste during the past 15 years.
This waste is comprised of about 10,000 tone of ansatherium.
The waste is in the fom of a solid that is dumped in sludge
piles on 12 acres of ground owned by the corspany. In dry
weather it asy dry out to the point idten air-borno dust would
be in existence. Rain water can carry radioactive contatination
off the procerty. Nothing is knoist as to the miount of cantamina-
tien, if any, in the subsurface water. It was noted that the
water table rises to about eight feet within the surface and that
the surrounding population (hetes) get their water frem wells.
In addition, a liquid waste is pumped into open sumpe,on the
12 acres where the liquid is leeched (seeps) into the sub-
surface. Periodically the residue of solids is collected from
the sumpe and added to the piles.

N
' It was noted that this waste ::iaterial had a sismificant cazuma
radiation count as reflected in the attachment a .d that the
arca was not fenced on one side.

,
.,

It nay be practical to interpret the operatin* control pmeeduns
in 10 CMt 20 to cover this probica by establishment of contalled
area, but arain, specific reculations nay be more desirable.

During discussi:vis with company officials, it was noted that they
considered their process flow chcets as Company Confidential. They
requested that such information not be ircluded in the Inspection
Report, unicas it was absolutely necessary. In this particular
instance, it was M necessary since plant lay-out served the purpose.
This is recorded as an observation for hture instruction of inspectors.
They should be cautioned not to request reoceso er flow information
that is Company Confidertial, unless it is absolutely necessary to
the inspection. It anMars tant process temperatures, exact weichts,
measurments and tine cycles are not usually pertinent and can is
excluded.

In addition, two general observations were made during this visit
regarding the demeanor that should be practiced by an inspector. -- They are: -

1. Extnme caution should be exercised by an inspector when ho is
takinr: radiction measurssients or air samples in the presence
of employees. At least psycholocical fear of radiation may be
inferred or inplied by indiscrete words or acts. For exar'ple,
it was noted during this particular visit that the company
was currently negotiating with the Labor Union. It is quite
likely that ariy observations by workmen of a radiation motor
registerinC at the upper limits of a scale would create
apprehension and misundentanding on his part. Inspectors
must be carchlly instmeted in this ngmi and should adhom
to very strict ground nlas.

,
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2. Likewise, Inspectors should be very careful in conducting
radiation sensurements or air sanples in unrestricted areas

,of the licensee property. Here again, the mismderstanding
and apprehension of a person not connected with the company
may create the basis for nuisance suits and danage to the
conpany's public relations. .

Although the Lindsay file from the Division of Civilian A,elication
does not contain any copics of monthly inventory it was noted that
the licenso did require the reportirc of inventories, processing
consunption, receipts, and deliveries of source material periodically.
Mr. Eansen, the Purchasing Acent, advised that this required about
12 man hours per month to prepan the required nports. Ho stated
that,1f the AEC did not haw this requironent, the company would
normally naintain a perpetual inventory on the monazite sands and
an invente 7 of final products. Mr. Hansen felt that a quarterly
report on in and out anounts to the Cocniscion would not bo too

mennee difficult but *;rocessing ennsumption" w:s rather meaninclcss.'

-
Mr. Klevin, after reviewing the process, celected 15 locatiora
where air satples and radiation measurments ve o taken. This
information will be set out in Apyndix to this report.

GD E!!AL CIGMATm
~

The Lindsay Company has not established Eealth and Safety proccdures
fra the radiation standpoint. Dr. Landaeur was recently retained
by the cocepany as a consultant to establish su ocedures. Dr. Landaeur*

or commy officials had not seen Part 20 and they appeared very
grateful for the opportunity to discuss it with representatives of
the Comnission. They were equally grateful for the opportunity to
observe the techniques of air sampling. Dr. Krer.ers was told that
the Cornission would make available to him the laboratory analysis
of the air samples.

The Lindsay Company is engaged almost exclusively in the manufacture'

of thorium oxide and thorium nitrate and rare earths. The comoany
does not haw any contractual relationship with the AEC except a

someom unit Trice contract for thorium nitrate. .

A draft inspection procedure was " field tested * and will requin
substantial revision in the licht of this experience. Prinarily
the procedure did not require the specific factual data that will
obviously be required to evaluato ceimpliance with Part 20.

It is the opinion of the writer and M . Klevin that it would take
one man at least three to five full days to inspect a licensee
activity of this scope and type. It will take at least one-hnif
day for the inspector to con;reMnd the process and to review the
company procedures. At least one-half day will be requind to
review the records that must, be kept in accordance with 10 CHt 20
and at least two to three ibil days to obtain air sanples and.

. . . . _g.
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and radiction measurements. In this regard, it is believed that
at least th2=e 15 minute air easples should be taken at each location.
The ntnnber of locatiar.s, of course, will depend upon the discretion
of t.% e*4.or.

N05: All obsesv:tions concomir.g Part 20 have been made available
~ to PJ:noen Blat: for consideration in the preparation of the
fir.al issuance in the CFP

At+=r m t:
.

Appendix

.

.
.

&

O

.

.

. * e -

4

9

..

5-.

N- ,...

- .- .:t

_ _ . _.
__ _ __ __. _ .



. . _.

-
e

e s

.
' (. ,

'
*COPY, .,,.

,

.

APPENDIX

LIEDSAT GBGCAL Ct3EPANY, IMFF CEICAGO. ILLINDIS

- A. Deecription of Process

1. Homosite send received in 100 pound bags are dumped into a rotary
- drying furnace. The dried sand is loaded into buggies and trans-

ferred to a send stog hopper on the fourth floor by bucket
h elevator. Five hundred pound batches of sand, mixed with barium ,

carbonate are reacted with sulfuric acid yielding a " pot cake"
3 P 0 , gangue). Gnmacted send(Th (80 )2, ram earth (804)38 3244

is dried, recrushed and treated as virgin sand. .
~

2. The pot cake is leached with water and separated centrifugal 1y
aidina Thaa as 704 = complest rare earth (80 )3 and gangue4

first rare earth ( B) sulfate).
3. First M sulfate is leeched with water filtered yielding a R

solution containing some thorium and gangue cake containing
assethorium and calcium sulfate. The enke is sent to an open
12 acre storage ama about 1/8 miles from the plant. The a
solution is treated with P h yielding a Th 703 precipitate which2is treated as in f 2 above. The remaining M Bolution coa +='ning

approximately(0.2 ffh per 100f M is treated with Be2
30g . The

resulting M 804)3 Ea804 520 solid is conveyed into the B plant
or stored on the 12 acre property. The vaste is sent to the
company's sewer or outside og area.

4. The thorium solution from centrifuge is treated with EF yialdina
Th Fynod spent acids which consist of 0.05 sus /1 , 10% E P043
and 3)$ Eg 0g . These acida are sold. The ThFg is with

,8*e=w.,
a soda aan solution, the residuo precipitated with caustic, dis-
solved in EC1 and precipitated with EgJio, yielding a Th (CE)2
which is leached with nitric acid to produce a thorium nitrate

solution. The Th 303 (TWf) solution is crystallised, centrifused
and recrystallised 45 produce a purified TWf which is packaged
and shipped. .

5. TM precipitated with oxalic acid yields thoria oxalate which
upon calcining is decomposed to thori a oxide which is packaged
and shipped.

B. Measurements

1. Results of Air Dust Samples If it is assumed that the radioactive
toxicity of thorium is the same as that for uranium three of the-

15 samples collected instde the operst area ve m found to escoed
the pomissible airborne levels ($ x 17 /a1 or 110 d/a/M 4 A

.s m.

|

|
*
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description of these samsdes and the results follows
Concentration

.

Seele Description Type 8eele MMJ efal

In f ant of Monosite loading general air 177 8 x 10-11
hopper prior to operation

.

anunca _
Charging pot buggy with breathing some e

lo3 19 x 10-11esmonite sand general air i

At charging site in monosite geno mi air 753 34 x 1D*11
- roasting area

2. Results of direct radiation measureaants ande with a Juno and
Detectmo an included on the diagramantic layout of the plant
operations armes. The highest reading lagdant were found ca the
second area adjacent to TNT Evaporation Enttle and thorium sulfate
tiltration areas. A ganan reading of 30 ar/hr was found in contact
with wood tank. Average three foot level readings in tais area
ranged between 3-5 ar/hr. Thorium sulfate tanks on the third ficor
revealed 10-15 ar/hr ( at conteet with the tanks. Three root level
readings in this area wem 2 ar/hrf.

A dimet radiation survey of the 12 acre storage area showed the
piles of assothorium laside the ama to asesure 50 ar/hr(at
contact; sg material storage asesund 10 ar/hr at contact;
rure earth asterial asesund 3 ar/hry. Other contact measure.
amats taken on asterial between the assothoria storage ama and
the end of the storage area reased fmm 20-50 nr/hry. Aeoess
to the general storage area is avm41=h1= to the general public,

g although not obvimaaly so.

On the road outside of the fence which p/hrywere obtained.
artially anciaans the

storage area, readings fma .02 to .2 ar

.

am am .

O

= . . . . .,
. . .___m. .. -~, .
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