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BRIEF OF FINDINGS * .
This was primarily an informational type visit.
peis— The prinmary purpose was to determine whether or not the mamufacture

of thorium nitrate would require inspection under 10 C™R 20

(Standards faor Protection Against Radiation). It is the conclusion
= of the inspectors that inspections will be required for licensees

engaged in the manufacture of thorium nitrate from monazite sands,

Subject company is not currently subject to 10 CFR 20 (Standards
for Protection Against Radfation) but will be required to comply
shen their license expires on ay 1, 1756, since Part 20 is usually
incorporated by reference in recent renewals of consumer licenses,

Subject company has retained the services of a consultant for
rodiation safety who is currently emgaged in establishing operating
procedures in accordance with provisions of 1C C7R 20,

Deficiencies of 10 CTR 20 were noted and furnished FMansen Zlata
who is servinz on the Committee that 4s preparing the final issuance
of this regulation. They are as follows:

Thorium=-232 and =233 are anitted from Aprendix B

Thorium is omitted {rom Paraspraph 2C.23 (Caution Signs and
Labels); Paragraph (e), (i1) and (f),

A "field test" of a tentative inspection procedure for 10 CFR 20
was accomplished and pertinent revisions are being made on the basis
of this experience.

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

the scope of the Lindsay Comvany.
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Pertinent cbservations concernirg difficulties with current
reporting procedures under 10 CFR LO (Source Material) are being
furnished the Division of Civilian Applicetion., Radiation measure-
ments and air sample analysis are beinz made available to the

Lindsay Company.

No evidence of non-compliance was m.)tcd.
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DETAILS

The purpose of this visit wos to acquatit the writer and Panl Klevin
(Health and Safoty Laboratory, NYDO) with the proc:ss employed by
Lindsey Chemizal Company to detcrmine if their acilvities under

10 CFR 20, Standards for Protection Against Radiation, were such

that routine inspections should be eoncucted by the Tnspectior Division.
This visit was also scheduled ir order to "field test" a tentative
inspection procedure for Part 20,

The following indivicduals were interviewed:

Mark W. Eichelberger, Vice President and Trecasurer

Clifford W. Stabenau, Secretary and Production Manager

Lloyd H, NMansen, Purchasing Agent :

Howard Kremers, Fh.D,, Technical Advisor to the Presicent

Robert S. lancaeur, Ph.D., Comsultant to Lindsay and Corpany
for Radiation Safety

The writer and Mr. Klevin, after & scussing the purpose of the visit,

spent considerable time 4n discussing 10 CTR 20 with officials of the
» It was noted that License R-106 expires on May 1, 1°56,

and that 10 CFR 20 would probably be incorporated in the license

renewal as of that date so that it would be effective. The following

items were noted during this discussion.

1. The AEC should properly establish standard units in all regula=-
tions for material weights, raliation measurements, exposure
rates, air sampling analysis, etc., so that the same units will
be used in licensee records, AZC Inspection Reports, and othor
related data such as inventories, radiation surveys, persomnel
monitoring records, reporis and corrcspondenco. In this cae
company officials indicated that if we had such standardization
they would then maintain their records, measuring equipment, etc.
in the same units,

2, Tt was noted that thorium=232 was onitted from Appendix 3 to
1¢c C™R 20,

Je It wns noted that thorium=233 was not included in Appendix B
of 10 CFR 20, ’

L. The question was raised as to whether or not Paragraph 20.22
(Personnel Monitoring) of 10 C7R 20 was intended to include
alpha radiation,

S. Paragravh 20,23 (Cauti n Signs and Labels) (c) (11) should
probably ‘nclude a time element perhaps in terms of "stay® time,

6, Paragrach 20,23 (Caution Signs and Labels) (e) (14) and (£)
do not include any refemmnce to source material. It would
appear that this may be an oversight.

7. Paragraoh 20,32 (daste - Durial) and 20,3) (4aste - Sewers)
of 10 C¥R 20 do not specifically resulate the type of waste
disposal practices by Lindsay (and »robably by any other
copanies in the same type of operation),
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The Lindsay Company has generated avproximately 20,000 tons

(about L0O,000 cubic feet) of waste during the past 15 years,

This waste is conprised of about 10,000 tons of mesathorium,

The waste is in the form of a solid that is dumped in sludge
piles on 12 acres of ground owncd by the company. In dry

weather it may dry out to the voint where air-borme dust would

be in existence. Rain water can carry radicactive contamination
of f the proverty. Nothings is known as to the smount of contamina-
tion, if any, in the subsurface water, It was noted that the
water table rises to about eipht feet within the surface and that
the surrounding population (homes) pet their water from wells,
In addition, a ligquid waste is punped into open sumps on the
12 acres where the liquid is leeched (seeps) into the sub-
surface., Perioiically the residue of solids is collected from
the sumps and added to the piles,

It was noted that this waste material had a sirnificant cu-
radiation count as reflected in the attachment a~d that the
areca was not fenced on one side.

It may be practical to internret the operatins control procecures
in 10 CFR 20 to cover this problem by establishment of controlled
area, but amain, specific regulations may be more desirable.

During discussi-ns with company officials, it was noted that they
eonsidered their process flow sheets as Company Confidential., They
requested that such information not be included in the Inspection
Report, unless it was absolutely necessary. In this particular
ingtance, it was not necessary since plant lay-out served the purpose,
This is recorded as an observation for future instruction of inspectors.
They should be cautioned not to request rrocess or {low information
that is Cormany Confiderntial, unless it is absolutely necessary to
the inspection, It apmears that process temperatures, exact weiphts,
measurements and time cycles are not usually pertinent and can be
excluded,

In additlion, two peneral observations were maie during this visit
regarding tho demeanor that should be practiced by an inspector,
They arer Pacas ‘

1. Extreme caution should be exercised by an inspector when ho is
takins radistion measurements or air samples in the presence
of employees. At least psycholorical fear of radiation may be
inferred or implied by indiscrete words or acts. For exarple,
it was noted during this particular visit that the company
was currently nerotlatin; with the Labor Union. It is quite
likely that any cbservations by workmen of a radiation meter
registering at the upper limits of a scale would create
anprehension and misunderstanding on his part. Inspectors
must be carefully instructed in this regard and should adhere
to very strict ground rulcs,
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2. Likewise, Inspectors should be wery careful in conducting
radiation measurements or air samples in unrestricted arcas
of the licensce rroperty. Here again, the misunderstanding
and anprehension of a person not connected with the company
may create the basis for nuisance suits and damage to the
company's public relations,

Although the Lindsay file from the Division of Civilian A-nlication
does not contain any copirs of monthly inventory 1% wns noted that
the license did require the rerorting of inventories, processing
consumption, receints, and deliveries of source matorial periodically,
Mr. Fansen, the Purchasing Agent, advised that this required about
12 man hours per month to prepare the required revorts. He stated
that,if the AZC did not have this requirement, the commany would
normally maintain a perpetual inventory on the monazite sands and
an inventory of final mroducts, Mr, Hansen felt that a quarterly
report on in and out amounts %o the Commdssion would not be too
difficult but “mrocessing eonswmption™ wes rather meaningless,

Mr, Xlevin, after reviewing the rrocess, selccted 15 locstions

where a‘r samples end radiation measurements were taken, This
information will be set out in Armendix ¢o this report.

GENERAL OBSERV:2TT N3

The Lindsay Co-pany has not established Fealth end Safety rrocedures
fram the radiation standpoint, Dr. Landaeur was recently retained
by the company as a consultant to establish procedures. Dr. Landaeur
or cormany officials had not seen Part 20 and they appeared very
grateful for the orportunity to discuss it with representatives of
the Cammission, They were equally grateful for the ooportunity to
observe the techniques of air sampling. Dr. Kremers was told that
the Camission would make available to him the luboratory aralysis
of the air samples.

The Lindsay Company is enraged almost exclusively in the manufacture
of thorium oxide and thorium nitrate and rare earths. The T

does not have any contractual relationship with the AEC except a
unit price comtract for thorium nitrate.

A draft inspection procedure was "field tested" and will require

substantial revision in the 1icht of this expericnce. Pri-arily

the rrocedure did not require the specific factual data that will
obviously be required to evaluate campliance with Part 20,

It is the opinion of the writer and Mr, Klevin that it would take
one man at lcast three to five full days to inspect a licensce
activity of this scope and type. It will take at lcast one-half
day for the inapector to comprchend the process and to review the
cormany procedures., At least ome<half day will be required to
review the records that must be kent in accordance with 10 C'R 20
md at least two to three full days to obtain air samples and
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and radigtion measurements. In tils regard, it is believed that
at least thive 15-minute air samples should bo taken at each locationm,

The mumber of locations, of course, will depend upon the discroticn
of the inspevtur.

NOTE: All cbservitions concerming Part 20 have been mado svaileble

to lmocen Dlatz for consideration in the preparation of the
firal issumce in the CPR,

Attachment:
Appendix
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LINDSAY CHEMICAL COMPANY, WEST CHICAGO, ILLINOIS
Description of Process

A.

1.

b,

5-

Monozite sand received in 100 pound bags are dumped into & rotary
drying furnace. The dried sand is loaded into buggies and trans-
ferred to & sand sto age hopper on the fourth floor by bucket
elevator. Pive bundred pound batches of sand, mixed with barium
carbonate are resctad with sulfuric acid ylelding a "pot cake"
(™ (80y)p, rare earth (504)3, H3Pp0y, gengue). Unreacted sand
is dried, recrushed and trested as virgin sand.

The pot cake is leached with water and separated centrifugally
ch“ Thii as PO, - complex, rare earth (80,)3 and gangue
first rare earth (RE) mrm’

Pirst RE sulfate is leeched vith wvater filtered ylelding & RE
solution containing some thorium and gangue cake containing
mesothorium and calcium sulfate. The cake is sent to au Open
12 scre storege area about 1/8 miles from the plant. The RE
solution is treated with rzo, yielding & Th PO, precipitate vhich
is treated as in § 2 above. m:—umni&m:«m
approximately 0.2 #Th per 100§ RE is treated witk NagSO, . The
mntu.n(loggmlao-ouaumomuum-me
or stored oan the acre property. The vaste is sent to the
company's sewer Or outside suxp area.

The thoriuam solution from centrifuge is truug} vith BF lgi’cmp‘
Th Fianod spent acids which consist of 0.05 gas/l » HLPOy,
and 0% . These acids are sold. mm;m\rﬁ
& 30da solution, the residus precipitated with caustic, dis-
solved in HCl and precipitated with B.S0, yielding & Th (OE)
which is leached with nitric acid to produce a thorium nitrs
solution. The Th NO, (T®T) solution is crystal}ized, centrifuged
mmmummdmm-purmummauw
and shipped. .

THT precipitated vith oxalic acid ylelds thorium oxalate which
upon ealcining is decomposed to thorium oxide which 1is packaged
and shipped.

Measurements

1'

Results of Alr Dust Samples - If it is assumed that the redioactive
toxicity of thorium is the same as that for uraniuam three of the
15 samples collected inside the operat area vere found to_exceed
the permissible airborne levels (5 x 10 ue/ml or 110 ¢/a/N 3 A
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description of thess samples and the results follow:
Concentration

Saxple Description Iype Seaple

Ia froot of Monozite loading general air ATT 8 x 10-11
hopper prior to cperstion

Charging pot buggy with breathing zone -

monoxite sand general air %03 19 x 1w0-4

At charging site in monozite generel air 753 3% x 10°1
roasting area

2. Results of direct rediation measurements made vith a2 Juno sad

btoezmmtulubdonmum_ncmormnunt
operations areas. The Lighest reading implant vere

second area adjacent to TET Evaporation Kettle and thorium sulfate
filtration sress. A gaams reading of 3 mr/bhr ves
vith vood tank. Aversge three foot level readings in tois area
ranged betveen 3-5 mr/br. Thorium sulfate tanks on the third fl
revealed 10-15 mr/hry” at contact with the tanks. Three foot level
resdings in this area were 2 ar/hry .

A direct radiation survey of the 12 acre storage ares shoved the
piles of mesothorium inside the ares to measure 50 mr/hry at
coatact; sump material storsge measured 10 mr/hr at contact;
rare earth material measured 3 mr/hry. Other contact measure-
ments taken oo material between the mesothorium storage area and
the end of the storsge area ranged from 20-50 mr/bry. Access
ummmmmunmwmmmwme,

Oo the road outside of the fence which partially encloses the
storage area, readings from .02 to .2 nr/bra"\nn obteined.
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Monazite Sand Storage Area
100 pound Bags
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Storage Tanis
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Thorium separétion from Rore Tarths, TNT Crystallization, Thorium Sulfate
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Rétary Filter
Surface =7 Mr/hr

Leaching Tanks-Steel
Trhorium-Rare Darth Separatio
Surfsce of tanke-l,5 nr/hr

124

Filter Preceses -First
Gray 'tud Separation
(Discolving Residue)
Barium Sulfate
Calcium Sulfate
Gangue containing
Mesothorium
Surface of mud-5 mr/hr
Surfaces of filter presses
1.5-2 mr/hr

Precipitation Tarks =
Thorium Sulfate
Surfaces of tarks 3-5mr/hr

GEITEAL WORKING ARVAS 2-3 mr/hr
Arens hosed domn with woter-drained
to surp.
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Pot Cake Feeders
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Pot Cake at feeding zounes 2.5

Acid Reaction Pots
Surface of hot pot cake
discharged—-5 mr/hr

Four Reaction Pots to

a group-gight groups on
floor.
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Acid Reaction Pots
Surface of pat ceke
discharged--5 nr/hr

Each reaction pot vented
to exhaust system leading
to stackp on roof,
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Fourth Floor | & Scrubbers




