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Contimuation Sheet #9
Lindsay Chemical
west Chicapo, Illinois

April 19, 20, A, 2L and
June 23, 154

wWaste DMisposal

The licenses doss not lspose of solid redicactive wastes. All radioactive wastes,
including contaminated equipment, are stored in a restricted arsa known as the
"l2-acre plot.* Process wastes are transferred via tha plant sevare system to a
holding pond in the 1l2eaicre plot. The entire plant sewage system, excluding
sanitary facilities, functions such that no liquid radioactive process wastes leave
the pln‘.

Waste bandling operations involve waste collection at the holding pond, dredging,
and piling dredged materiul in the plot. A specially fabricated leak-proof dump
truck is used to eliminate leakage during trensfer of materials. Tais vehicle is
also used to transfor gangue and other material from plant buildings to the l2-acre
plot.

The Compliance representatives observed tlat piled drecgings and gangue occupy an
area of several acres and extend to a heiynt of about 15 feet. The pile of ganrue
13 located at the southwest corner of the plot and is within 30 feet of the west
fence.

A broad radiation field gemerated by wastes ranges from 20 to 55 mdlliroent pens
per hour within several meters of the plles. Radiation levels outside the fance,
viich defines the licensee's property lines, ranped from 1.7 to 1.0 =illiroentgens

‘por hour. This area is located betwesn the licenses's west fence and tho EJ&T

Fallroad and is the property of the TJ4F Rallroad. It is an unrestricted area
which may be entered by the gemeral public.

Thers are no streams, rivers, or waterways on the licenses's property. There is
no holding pond drain. Water in the pond is allowed to filter through the subso'l.
The waste piles are stored fully exposed and are therofore subject to atmospheric
conditions.

Airborns radicactive effluent problams arise a5 a result of thorium operations,
To control the thoriua plant effluent discharges, a [racchl dust collector is
attached to the discharge stack. Mr. Veddsr explained that this device is
continuously operated during thorium operations ard has substantially reduced
dust concentrations in the discharge air. The Compliance representatives notsd
the licensee's alr samples collected in the vicinity of the Dracchi collector
indicated concentrations ranging from 2 to J times MPC.

Source Material Transfers

The following information was gained from a review of the licensee's inventory
records with the assistance of “sssrs. bencit and Bonnett.

“The last delivery of monarite sand was on Jamuary 21, 1959, The suppliers were

the Metal Traders 26 Eroadway, New York, acting as apents for Monazite and
Mineral Ventures, Capetown, South Africa.

The present inventory consists of 1,556,770 1bs. of monasite sand containing
sprroximately 5.5 per.cent of thorium. At present 239,183 lbe. of thorium come
pounds are on hand with thorium contents ranging from L) to 99 per ocent. Approxi-
mnately 639,1!)3 lbs. of Thorium Oxide are on hand.

Mr. Bematt stated that Lindsay has approximately 2))) customers. In all shipmonts
of thoriua compounds not Fenerally licensed, Mr. Fennett stated that a customer is
required to suprly his ASC License Number. A review of purchase requisitioas by
the Compliance rupresentativos verified this statement. It was observod that in
each instance, an AEC License Nusber was shown.



Contimnuation Sheet #1
Lindsay Chemical Company
rest Quicaro, Illinois

April 19, 27, A, 24 and
June 23, 194

6. Inspection Findings (continued)
10 CFR 20 Section 20,203(d)(2) "Posting” - The licsusee was in noncompliance for
/mmuty areas. (Jee feport Detall No. 13.)
10 CFR 20 Section 27.206(c) Wmployes Insbriction” = The licenses was in noncompli-
\~~ ance Tor Talllng to ,r:»ooi6 form AEC=3, (See Feport Detail No. 17.)
10 CFR 20 Section 2).LCL(L) *Records® - The licenses wvas in noncomoliance for
mmzn the same units used in the regulations. (See
Report Detail No. 13.) :

All items of noncompliance were discussad with a representative of licensee
nanagement. The licensee's corrective action is shown in the report.



Contimuation Sheet /2
Lindsay Chemical Company
vest Chicapo, I' linois

June 23, 1954

DTAILS

9. Hstory

On April 2, 1956, representaitives from Division of Inspection, Headquarters, and
fros Inspection, New York, conducted an informal type visit at the Lindsay Chemical
Company, west Chicago, Illinois. The primary purpose of the visit was to determine
whather the manufacture and processing of thorium nitrate would require inspection
undsr 10 CFR 20. In conjunction with the visit, the Compliance representatives
conlucted rediation surveys, including in-plant air sampling.

"he air-sampling tecinicues and related counting procedures which were used were
taose developed by the New York Operations Office, Division of Healta and Safety.
Thess procedures were subsequently adopted by Lindsay as a standard method of
determining airborne radiocactivity conceatrations.

No items of noncompliance were noted as a result >f the above viait.

This office conducted the initial inspection of the licensee's source material
license on December 3 and 12, 1957, and Aoril 9, 1958. As a result of the inspec-
tion, this office reported that air concentrations existed at ineplant locations
in excess of the perwmissible limits established by 10 CrR 20. No other items of
noncompliance were noted as a result of the inspection.

The first reinspection of the licensee was conducted on June 12, 1959, In a
lettor to the licensee dated September L, 1959, Licensing and Regulation stated
that no items of noncompliance had been noted as a result >f the Juns 12, 1959
iaspection.

By memorandum to Compliance, Hsadquarters, dated April L, 194, Licensing and
Begulation requested that during the next inspection special atteation be given
to Lindsay's rare earta facility in the following respects:

1. That M=CH review the air sampling procedurss used by Lindsay.

2. That air samples be collacted in the vicinity of tae rare earth processing
and production facilities.

3. That measurements be made of the external radiation from quantities of rare
sarth material.

By memorandua dated April 4, 1941, Compliance, Headquarters, requested (0-Ci to
fumish the information requssted by licensing and Esgulation in the insvection
report. The requested information is included in this report.

This concludes the licensee's past history.

An unannounced reinspection of the licensee's byproduct and scurce material piogram
was conducted on April 19, 00, 21, and 2L, 1961, Additional information was ob=
tained during a subsequent visit on June 23, 194l. The iteas of noncompliance
were discussed with Dr. Hsaly on June 23, 1941.

Present on April 19, 20 and '21, 196 were the following persons:

Dr. Robert liealy - Fadiation 'afety Officer, Lindusy

Mr. Biaward Maryniv - Radiaition Safety Technician, Linasay

Mr. Edward Vedder - Cereral roreman, Lindsay

Mr. louis Kreppert - Illinois Department of Public Health

Mr. James Bates - Illinois Department of Publ.. iiealth

Mr. Arthur v, folmes - Compliance Representative - Idaho Comoliance Area
Mr. John Finn « Compliance Rspresentative - Chicago Compliance Area

Mr. Rudolph Jeeik « Compliance Representativs - Chicago Compliance Area
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Contimuation Sheet #3
Lindsay Cheamical Company
west Chicago, Illinois

‘Pl'll 19’ ?3, a. 2!‘ M
dune 23, 194

(contimied)

On April 2L, 1941, the following persons were present: Dr. Robert Healy; Mr.
Edward Maryniw; Mr. John Pinn; Mr. Rudelpt Jegik; Mr, Bruce Beckstt, Procuction
Superintendent, Lindsay; and Mr. David Beniit, Traffic Manager, Lindsay.

On June 23, 1961, the following persons we e pressnt: Dr. fobert Bealy; Mr.
Bdwurd Maryniw; Mr. John Finn; and Mr. Fudslph Jesik.

The information contained in this report w: s galned by obsorvation, interview,
and measurement, and is presented in substiice unless otherwise indicated.

Licanse No. F=23

Sespe

The licensee, lLindsay Chemical Division American Potash and Cheaical Corporatioen,
west (hicago, Dlinols, has engaped in large scale production of rare eurth and
thorium compounds since 1%l. Lindsay produces approximately 95 -per cent of the
thoriua compounds used in tais country.

In April 1940 the reduced demand for thorium forced the licenses to curtail thorium
operations such that all production activities involving the conversion of mono,ite
ore to thoriua and rare eurth products ceased as of April 7, 194, The licensee
continues to refine and ropackage thoriua nitrate on a limited basis., Rare earth
production utiliring stock pilesof low thoriua content *pink salts® (rare sarth
sodium sulphate) continues on a slightly below normal basis,

Resumption of fullescale thorium production is not anticipated until such time as
the "pink salt” stock piles are deplated. An estimated resumption date of
Jamary 1562 was given by Lindsay officials. Production may be resumed earlier if
current negotiations result in a Covernment conmtract for thoriuam. The licenses
volunteered to notify COCH, when full.scale thorium production is resumed,

Mlcum Procedures

Insoaction of Licenses 12-2932-1 and C-3377 was not affected by the eurtailment
of tiorium production. However, since observa‘ion of normal thoriua operations
was 1ot possible, inspection of License No. R-23L was conducted on the following
basioe

1. / revievof records to determine status of compliance prior to production
curtallaent .

2. . review of safety procedures and procedures for taking alr and vater samples.

3« ‘.ndependent measurenments of radiation levels and airborne radicactivity levels.

Theis data wers needed to provide Liconsing and Fegilation wita the informaticn
iy requested; and to provide background dita to be later compared with data
obtai-ed during normal thoriuam operations. The inspection was, therafore, cone
Gucled along the following lines:

Ao Heasursments - After touring the entirs plant, at which tine opere
Tl proceaures were reviewed, the Compliance representatives selectsd
various locations susceptible to airborne coataxination.

The following factors were considered in making these selections: wisible
dust conoentritions; effluent dischargo points; handling operations involving
direct contact with materials; and ventilation comtrol. DOr. lealy and Lindoay
persomel assisted in this selection by pointing out potential trouble areas.



Contimnuation Sheet #
Lindsay Chemical Company
west (hicazo, Illinois

sril 19, 2, 21, 24 and

12. Inspection Procedures (continued)

All operstions were reviewed !:om the standpoint of areas most likely to
generate excessive radiation leve.s due to the type or quaantity of materiuls
hanaled. A series of radiation'surveys were made t¢ provide informsaticn
related to radiation levels whii1 might exist in unrestricted and restricted
areas. Particular attention was devoted to radiation levels encountered
during rare earth and thorium refining und repackaging operations. Results
of independent measurements made by Compliance representatives are shown in
Exhibit C.

i3.

B. FRadiation Zafety - To determiv: the adequacy of the licensee's radiation

(1)

(2)

(3)

(L)
(5)

(%)

prograa, the following areas wers reviewed:

Alr sampling - A review cf the licensee's air sampling procedures,
taking into consideratic: collection and counting tecaniques, occupancy
determinations, and envirommentul monitoring.

Radiation surveys - Survey records were reviswed witi resvect to levels
in restricted and unresiricted areas. Monitoring techniques were also
examined with respect to contamination control, background determinations,
etc. "
Parsonnel monitoring - Personnel monitoring methods and records were
reviewed.

Employee instruction - Procedires for instructing employees wers exanined.

waste disposal - Attention was given to discharges and disposals of
solid, liguid, and airborne radiocactive wastes.

Source material transfers - In conjunction with a review of the licensee's
receipt and transfar of soirce materials, Compliance represent.tives
discussed with the licensee his methods for assuring that the transferees
were in possession of valid AZC licenses.

Air Sampling

In 1957 the licsnsec initiated an alr sampling program which iucluded both ineplant
and off-site air monitoring. In conjunction sith this progriz a total of 7,020
alr samples have been collected to date.

In order to ascertain the effectivensss or validity of these air samples the
Compliance representatives discussed in detail with the licensee his collection
msthods and his counting procedures. The Compliance repressatatives also investi-
gated the type of equipmont used by the licensee.

It was noted that the licensee uses, wdth only minor deviations, the same air
saaplo procedures st both in-plant and off-site locations. These procedurss are
as follows: The licensee, using a self-fabricated sa pling device, draws a
measured volume of air. The sampler collects air at a rate of approximately 35
liters per minute. Zach sampler hus attached to it a filter paver holder,
approximately 2 incnes in diameter which contains thatmun Ll-d filter paper. Air
is drawn through the filter paper for exactly 15 minutes. Fach filter paper is
then stored for one week. The licensee pointed out that one week's storagy is
for tne purpose of allowing short-lived naturil-occurring radioisotoves to decay.



Coutinuation Sheet #S
Lindsay Chexical
west Chicago, Illinois

April 19, 27, 2, 7L and
June 23, 1941

13, Adr Samling (comtimued)

The filter vapers are then nlaced in a Micleur- Chicaco lead pig and are counted
in a single channel analyrer for two minutes. The analyver is a Tracerladb Model
CE-1] 2Pi Seintillation Counter., Used in conjunction with the counter is a
Tracerlib Model 1000 Scaler. The scintillation counter is calitrated with Tracer-
lab R=l% Uraniam 23¢ standards, Activities of these standards are 2720 and 3292
disintegr.itions per minute, respeciivaly,

It wa3 noted that the licenses does not use a self-absorption factor in deteraining
“corrected counts.” A sample is counted and the background counts are subtracted.
The net counts are then compared with the ikmown stand.rds. In ordar to eliminate
the need for an additional correction factor allowing for the efliciency of the
counting device the licansee maies a direct corparison of the sazple's net counts
per minute with the standard's net counts per sdrute. The percentape of permis-
sible limdts has been previously calibrated with rsspect to the known standards,
Thus, in the final comparison, the Jicensee is uble to convert directly to

of MPC. The percentage of MPC or the mumber of times geater than
MPC is recorded directly on alr samole data she.ts. These data sheets provide the
collaction location and date, the couating date, and the percentage of 4PC, as
vell as the nams of the individual who collectad the &r sample.

Since the results are notrecorded in microcuries per milliliter of air, Dr. Healy
was informed that the licenses was in noncompliance with Sectisn 20.L0Y(b). Dr.
Healy stated that future records wouli be maintained in the units roquired.

In 1957, the licensee conducted environmental surveys at collection points up to
70 milos from the Vest Chicaro plant. Since that date, envirummental surveys have
bean limitod to 'est Chicago at locations one-half mile east and west of the plant.

It was noted that results of off-site samples have ranped from background to as
mich as 12 times MPC. The majority of high air‘orno concentrition results were
obtained in Chicapo along the lake front.

In discussing this situation, Dr. Healy expressed an opinion concerning the
validity of the air sampling results and their relation to pemiseible linits
estabiished by 10 CFR 2. Specifically, he stated that he believed the off-site
alr samplss indicate excessive airborne concentrations exist of naturally-occurring
radicactive materials in unrestricted areas over whichm one has control. He then
statad that, taking these high concentrations into consideration in the evaluation
of alrborne concentrations at inplant sites, leaves one to beiiove that a great
deal of lesway might be placed in the intsrpretation of any air sample remults.

In extending the questionability or the interpretations of ths evaluations of the
licensee’s air sample data the Compliance representatives, with Dr. Healy, under-
took a discussion concerning the licensee's recorded air sample data. ?

Specifically it was noted that high airborne concentrations existed in several areas.
In reviewing air survey results, excessive airbome concentrations appearod in

those operations directly sssociated with thorium production. The concentrations

of airbome activity ranred from backerond to as much as 35 x MPC. Plant areas

or sites were excesasive airborme concentrations existed sre as follows:

Plant No. 2 - The Cascade Room

Plants 1 and ? - The Roof Area

Plant Ne. ] « The Thorium “umace Room

Building No. 9 - All floors with thae highest airborme concentrations appearing
on Floore J and .

Building No. 9 = foof area - that area in and around a Drachii dust collector.



Continuation Shest 6
Lindsay Chemical Company
West Chicago, Illinais

April 19, 2), 21, 24 and

1), Alr Serling (contimed)

The monagite roasting shed and the south ond of Duilding ¥o. 1 directly across
$ : from the solvent extraction pimt. .

The air survey records showed that sach of the above areas have airborne concen=
trations exceeding the limits specified in Aprondix B Table.l, Colusn I of the
revised Part 20. The licensesa's MPC, however, was based upun the value of 5 x
10-11 merocuries per milliliter as given in the unrevised Part 2.

In some instances it was noted that the licensee has required operators to wear
respirators in areas of high arbome concentrations., These areas were Building
No. 9, the third floor, during the thoriix solvent extraction oparations and in
the monazite roasting shed. In this operation the monasite ore bags are opened
and thelr contents placed on the conveyor system for roasting. The empty bags
are then vlaced in an incinarator for disposal.

It was noted that in only one instance nad the licenses made an eccupancy
determination study. In this instance the licensae averared dust exposure concen-
trations basad upon measurements taken at several locations in an area whers an
operation was taking place. It was notad that the records stated that tho indi-
vidual working on this particular floor 'suld recoive a maximum weekly sxposure

%0 alrborue concentrations of J x MPC. .. was also noted that this evaluation
had taken into consideration the fact th t the operator would be dividing his
working time between operations iavolvin, exposure to high concentrations and
operations with exposure to minimum concsatrations. .

Based on the licensea's air samle results, it aprears that Lindsay saployees have
been exposed to air concentrations in excess of those listad in 17 CFR 20, Appendix
B, Table I. However, inoufficient information with raspect to occupancy times is
avallable to support a citation agalnst 10 CFR 20,103(b). This deficiency was
discussed with Dr. Healy. Dr. Healy was informed that it would be necess.ry to
hold Lindsay in noncompliance with Section 20.292(b), entitled "Surveys.* It was
pointed out that sufficient occupancy studies to support an employee's exposure

to airbome concentrations were unavailable. It was sxplained that if this data
were avallable it would be examined to detarmine if employees wers being exposed
to airbome radiocactive material in ercess of the limit: estatlished by Section
20,102,

Dr. Gealy was also informed that the above areas were "Airborne Eadiocactivity Area”
as cefined by 10 CrR 22.203'd)(2), and should have been posted accordingly. The
Compliance reprecentatives observed that, with the exceptions of sims posted at
the plant entrances (see Beport Detall No. 22), nc “Adirborne Fadisactivity Area®
signs vere posted. Dr. Healy stated that the abowe signs were the only =igns
displayed in the plant. It was pointed out that thece signs were not sufficient
to mairtain compliance with 17 ZFR 20.203(d)(2).

t Alr Semples

A. W, liclmes, Compliunce, Idaho, conducted air rumpling at various operations.
Idaho's air sampling equipaent wus used and included the following: e Celman
Samplor wvith a 35 liter per minute capacity; a sequential air sampler, capacity 8
liters per mimute; and a continucus tape samler, capacity L liters per minute.

Samples were analyred at Idsho using fluorometric technigues. Volumes of air
sampled ranged from LD to 1050 liters. Altogeth:r 59 samples were taken throughe
out the plant. Except 123 shown below, the results indicated less than 0.07 x 10=il
microcuries per milliliter thorium present.
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Lindsay Cheaical Company
west (Qnicaro, Illinois

Apl‘u 19. 20. 71, 2“ M

June 23, 194
Independeat Air Samples (continued)
OPEFATION THOKIUM CONTENT
(1) Dry screeaing - Rare sart: oxide 0.4 x 10-11 microcuries per
milliliter
(2) Breathing zons - Thorium nitrate repackiging Lé x 10~11 microcaries per
adlliliter
(3) Ceneral area - Thorium nitrate repackaging 6.4 x 1011 amicrocuries per
milliliter

The rare earth axide dry screening operation was a crude, dusty, hand operation.
The operator wore a mespirator. The oxide is supposed to be free of thorium at
this stage.

The thorium nitrate repackaging operation is located in the rare earth processing
ouilding. The thorium nitrate is dissolved and recrystalliszed in the second floor
*Cascade foom." The wet recrystullized nitrate is dro:podo!_r{ chute to the first
floor for repackaging in drums, Using the figure of 3 x 10=il microcuries per
milliliter, the alr sample results reported above are thorefore 0.13, 15.3 and 2.1
times the MPC for natural thorium.

According to Dr. Healy the operator involved in thoriuam repackaging operations,
only spends a few minutes in the area at a time. The rost of his time is spent
with rare earth operations. Repackaging is limited by the capacity of the Cascade
Foom.

The alr sazple results were discussed with Dr. Healy. It was pointed cut that
occupancy studies should be made, recorded and analyzed to show status of compli-
ance with 10 C-R 22.103(3).

Radi ation Surveys

The licensee maintains r.diation survey records of rudiation lewels encountsred
during processing operations. The records also show that the licensee has surveyed
railroad cars after their unloading and recorded the results; and sas measured

the radlation levels associated with each finished product.

The following was shown in the radiation survey records: Radiation levels at
ineplant areas ranped as high as 0 millircentpens per hour. The highest radistion
levels are encountered in those operations which involve concentrations of thorium
products. Surveys of rallroad cars loaded with 5) gallons of thorium hydrate
showed radiation levels of 1 to 20 milliroentgens ver aour at the boxcar sides and
1 to 5 milliroentgens per hour at one meter. .urvey: of railroad cars which had
contained monazite indicated only background levels., It was also noted that in
addition to beta-gamma measurements, the licensee smployes a Pes wWee Model No.
7111 alpha survey meter to survey the box cars. Alpha survey results of the box
cars indicated background radiation levels. Independent surveys made by Compliance
representatives are shown in Appendix B.

Personnel Noni toring

The licenses provides film badpes to all workers in restricted areas. Restricted
areas established by the licensee consist of all in-plant locations wnere thorium
and rare sarth operations are conducted. Every individual working in this area
is assigned an indivicdual {ilm badge which he is rejuired to wear at all times
while in the plant. Badge racks have bean placed at time clocks such that when
an smployee “punches in”" he is expected to "pickeup” his bLadge. OJuring peak oper-
ations, approximately 250 workers are assigned film badges,

—



Contimuation Sheet #8
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west Chicago, Illincis
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16, Persomnel Monitoring (continued)

17.

Fila badges are supclied by R. 5. Landauer and Company on & monthly basis. Toe
licenses requires that these film badges be worn by a worker cn. the left shirt
pocket. The Compliance representatives observed that, for the most part, all
employeas not only were wearing badpes tut were wearing taem in the required body
Mmﬂo

The Compliance representatives reviewed film Ladge records dated from the present
to the last reinspection. The maximum reading of 675 millirems per month was
moted. No exposures were cbserved to exceed 3 rosotgers per 1ieweek period,

In discussing the limits of exposures established by the revised Part 29, Dr.
Healy stated tuat all workers are to be placed cn the 1} rem per 1l-week period.
He also stated that as in the past each worker's film badge reports will be
carefully checked to insure that no worker exceeds 1 rem per quarter,

Discussion at this time was also undertaken conceming tho maintenance of film
badge records in accordance with Form ASC.5, The Compliance representatives
obssrved that the licensee's method of record kescping ia such that the information
required by Form ASC~5 is available for inspection. It was noted that these
records consist of crizinal film badpe records provided by the supplier, plus a
coded Kardex card for each employse. By means of tais dual system the licensee is
m with Section ZO.le(l).

0 Instruction

Dr. Healy was questioned with respect to the instructions or orisntation enployses
and supervisors are given regarding the related radiation hazards associsted with
thorium products.

Dr. Bealy stated that before any worker begins work he is given an orientation
lecture about plant operations and is given written information waich heis to read.
Tuls information includes "Radioactivity Statement,” (see Sxhildt A) which the
employee 13 required to sign signifying that he has read the above rsferenced
information.

In conjunction with the contimuing program of emloyse instruction, Or. Healy
stated that salety meotings which deal with industrial and radiation safety are
condicted monthly. During these monthly safety meotiags employees are again
given orientation or instructions in any matters pertaining to radiation safety.

Dr. Healy also stated that training and orientation is given in greater detall to
plant supervision. He stated that each supervisor has beeu given instruction in
Lindsay's radiation monitoring program and has been informed of his individual
responsibility. Instructions to the supervisors have included lectures on radi-
ation measurements, the hasards associsted with each type of radiation, the use
of survey meters, and air and personnel monitoring.

Dr. Healy reemphasized the point that contimuied instructions in radiation safety
are provided through safaty mestings. He stated quite frankly that he believas
that Lindsay is *within the law"™ with respect to the instructions and orientation
that has been given to its employees.

During the inspection, the Compliance representatives noted taat no AEC-3's were
postad at the thorium plant. This was brought to Dr. Healy's attention and he
stated that this was an oversight on their part. Dr. Healy wac informed that this
constituted noncompliance with 20.206(c). Dr. liealy was given copies of Form
AEC-] which he then posted at the entrances to the thorium plant.
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Lindsay Chemical Comp.iny
a8t Chicago, Illinois

June 23, 194
License No. 17.1,932.1
20, Pl'og and Scooe
Only two licensed itens had bLeen obtained:
Jo Titrium 91 10 millicuries Obtained in March 1954
B. Iron 55 1 millicurie Obtained in 1959

Dr. Healy stated that an attempt wis mude to count the Iron 55 but it was found
that the beta radiation was too soft. No other use has been made of the material.
The Yttriua 51 had not been opened yet.

4. License Conditions

Condition 11 - The material was stored in the laboraitory located at West wWashington
and rood strests in compliance with this condition. The place of
storage is either locked or coatimiously attended.

Condition 12 - stutes that the licensoe shall comply with 10 CFR 20,

Condition 1) « requires use by or under the supervision of Dr. Fobert fealy. Dr.
boaly stated that the material is so used.

Condition 1l « According to Dr, Healy, use of the material has been limited to
date, tut it has not been used and »ill not be used in humans or
in products distributed to the public.

Condition 15 - Tt was observed that the licenses used the matsrials in accordance
with the referenced statements and documents.

#Z. Posting
License No. 12.-L.932.1

It vas noted during the inspection on April 2, 1941, that the room or area in
which the licensed materia was stored was not posted with a “Caution - Radioactive
Material® sign as required by 10 CiR 2).2)3(e). This was corrected by Ur. Healy
prior to the visit on June 23.

Iicense ¥o. R-234

The licenses has eatrances to the thorius and rare earth plaant, as well as the
"l2-scre” waste storage site, postad with a large sign upon which are displayed

the coventional radiation symbol and colars and which state the following: *This
entire plant is a Radlation Area Caution = Airbome Hadloactivity - Radiocactive
Materials. Contd ning tanks, etc., in this area may contain Kadioactive Materials.”

As shown in Report Detail 13, the licensee failed to post individual airborme
radioactivity areas and was in noncompliunce.

It was observed that the licensee affires a label to each thoriia shipping container
which bears the conventional radiation symbol and colors. In addition, the label
states the words *Caution - fadloactive Matsrials”, and refers to the material
content in kind and quantity.



Contimnuation Sheet 411
Lindsay (hemicul Commany
west Chicago, Illinois

April 19, 20, 21, 24 and
June 23, 194l

23. lLicense No, Cozz”

On hand were two pounds of thorium metal which had beon ottained for daisplay
purposes. The pleces were obtained machined and mounted on a wooden plaque, and

include:
Plate J*x5" x L4
Fod L* x 3/8* diameter
Rod 2" x 3/L* dlaneter
Bar 3*x1/2" x1,4°

Threaded Pipe L" x 3/L" dlameter
No iteams of noncompliance were noted with respect to this license.

Enclosures:
Sxhibit A

Exhibit B
Bxhivdt C (L pp.)
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Rad:icactivityv Statement

The Lindsay (remical Division hereby informs its employees that some of the
materials handled by the Division are radiocactive, and that radioactivity is present
in parts of the plant and laburatory areas. .

Materials such as monazite ore and thorium materials are radiocactive, Radic-
active materials are substances whose atoms spontaneously break up, and in so doing
give off severa! different kinds of radiation.

Radiation is not new to man, The most common forms of rediation with which
w2 are familiar are ordinary light and sound., Although we cannot ee them, the radia-
tions from radicactive materials are somewhat more powerful than v sible’ light,

Ordinary light 1s not harmful, yet exposure to strong sunlight for several
hours can cause painful sunburn, Similarly exposure to small quantitie§ of radiation
from radiocactive zaterials probably does no harm, but exposure to large amounts of ra-
diatiun can cause damage.

Actually there are naturally occurring radioactive materials and radicactiv-
ity in everyone's body, in the food we eat, in the earth, in the bricks and stones in
our homes, and in the air we breath,

The amounts of radiation in and around the Lindsay facilities are small,
although somewhat greater than ordinary natural radiation, Lindsay has an extensive
program continuously in effect to assure that these amounts are small, and that per-
sonnel do not receive more radiation than is presently recommended as a maximum per-
missible amount by such expert authorities as the Na*iona! Committee for Radiation
Protection and the Natioral Bureau of Stanlard., Although these amounts of radiation
are small, efforts are continuously being made by Lindsay to decrease them by means
such as better housekeeping, exhaust and disp.;al! systems, and rotation of jobs,

In working with any hazardous material, including radioactive materials, it
.3 desirable to reduce exposure to the haserd to a minimum, This can be done by fol-
lowing safety instructions on the use of proper protective equipment such as gloves
and just masks, and instructions on the randiirz of thorium-containing materials, Al-
though the raciation hazard at the Lindsay facilities is believed to be smuli, it :is
veconmended as a general saroguard that contact with radinactive materials and inhala-
*ion and iagestion of Just, etc, be kepl it &« minimum consistant with practical opera-
ting conditions,

During the mare than 35 years of Lindsay's history in business handling
these materials, tnerc has been no evidance, either direct or indirect, of any hare
to the health ot any emplnyee working with these radicactive materials.

The Radiatior Safety Officsr or other qualified pursons w:!l be glad to dis-
cuss this matter with yeu personally at any convenient time,

Your signatur= in tre =pace provided bulow indicates that vou have regdf *=
ttatements piien v Shpew % 2 s 3 4 = B
ou S\gnxng ad .y ¥

Arerican Potash & (hemica: vui pus ui e
Nest Chicagu, [!linois
T have ruad tte abuve <t tement corcorsiig rativactivity it the Lindsay Chemical Divie
sion,

—— - — — —

West Lhicag -, ahol

il PP S MAEIIT A
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Lindsay Chemical Co.

T T INDEPENDEIT JEASUREMENTS

The following measurements were obtained by the Comclimce reresentatives
2s the result of independent measurements performed with a Technical Associates
Juno Survey Meter Model No. 6.

The me=surements listed below are primariyassocizted with thorium overations:

Restricted or Object o Area
Locztion Unrestricted ‘rea Surveyed Survey Tesults
Monazite Restricted Storage Area 7 mr/hr at 1 meter
Roasting Containg Pagged Ore 10-12 mr/hr at 1 foot
Shed 7-10 ft. high '
Between
Bldg #9 & Bldg #1 Restricted Pink Salt Stock No measurable Activity
Pile-Approx. 20 tons
Bldg #9 Aestricted Bt Flcor 1-5 mr/hr
Cen. Background
" ey 2nd Floor
Gen. 3ackground 1-5 mr/hr
. . 3rd Floor
Gen. Tackzround 1-7 mr/hr
" » 3rd floor 30 ar./fr at
Drums of Thorium two inches from surface
Nitrate
(Thlio3)
. . Lth floor
Gen. Background 0.3 mw/w
n " Lunch 3oom & No Meas:
-2nd Floor o Measurable
Locker looms Activity
Morth Plant Unrestricted Sidewalk 0.05 = 0.1 mr/hr
Entrance
Perimeter of Jnrestricted lio Measurable
Fence-zast Side- Activity
.djscent to Rare
Zarth Oerations
3dg. #9 ‘nrestricted Quter .Jull-Zast 3Side 2.18 mr/hr
through window No i'easurable
in adjacent street Activity
®ldg. #12 Unrestricted South End-approx. 9.k =r/nr

25 ft. from Bldg.sR2

—_TTmeToted At e e dasilir.
e ——



Lindsay Chemical Co.

-

Page 2

INIEPENIENT MEAS'JiEME' TS (CQUTINUED)

pend i x A
Restricted or
Location Unrestricted Area

Burial Site
(12 acre plot) Restricted

" L
Burial Site
(12 acre plot) Restricted

. destricted
Road connecting Unrestricted
main plant &
burial site
Railroad bed Unrestricted
adjacent to
burial site
Burial site Unrestricted
(12 acre plot)
Bldg. #2 lestricted

" "

Bldg #2 Restricted
Bldg #2 Hestricted

Object or firea
Surveved
At surface of
Gangue
At 15 feet from pile

Recent dredgings
Weathered dredgings

At rcad surface

At railrocad track

Measurements made
along outer perimter
of cyclone fence at
L=t feet (West fence)

Thorium Nitrate
Reocackaging-In
Aisles

Drums containing
Therium YNitrate

Cascade ioom
2nd Floor -Gew 2xss

"Hammer Hood"

( a% race)

Survey desults
20 mr/nr

1 mr/nr
55 mr/nr
20 mr/mr
0.2 mr/hr

C.? to 1.2 rr/hr
34 mr/br

20 mr/hr

£-7 mr/hmr
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appendix -8

Page 3

DVDEPENDENT MEAS/REMENTS (CONTTIUED)

The measurements listed below are nrimarily associated with rare earth

operations.
Restricted or Object or Area
Location 'Inrestricted Area Surveyed
Bldg #1 Restricted Muffle Furnace-Used
for ThOs & Rare Earth
Drying-&t outer surface
» . Duct work from roof
to Dust Collector
¢ » Roof lres
Bldg #2 Aestricted Bag Collectors for
Rare earth oxide
Rotary Driers
8ldg. #3 Restricted Barmesite Yotary

Storage Areas »
of Bldgs. 1, 2

&3

" L
" "
" "
" "
" "

Driers

Praseodymium Oxalate-
Not in catainers tut
piled loosely

Containers of
Crude Yttrium

Deodymium (wet)
stored loosely

Rare earth chloripe.
Stored loosely’

Purified Yttrium
in containers

Jz2rnesite - in
€0 1b. drums

Polishing Compound
Lindsar Coie Mumber
711 - 159 1b, drums

At drum surface

At 1 meter from
a 9 drum nellet

omxcu"-‘%&"
Erbium - 52 1b
drumw- at surface

lare earth fluoride
Lindsxy code #370

Survey Results

2-3 mr/hr

2 mr/nr

No measurable
activity

No measurable
activity

No measurable
activity

No measurable
activity

2 mr/hr at surface

No measurable
activity

No measurable
activity

No measurable
activity

No measurable
activity

0.2 = 2.3 me/r

No measurzble
activity

001 - 3.2 ﬂr/)"
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Lindszy Chemical Co. '/

Page L
Aptendix 9
DUICPENDE!T MEASREIBXTS (COUTINUED)
Restricted or Object or Area
Location Unrestricted ‘rea Surveyad Survey 3Fesults
Storage Restricted Rare earth nitrate No measurable activity
Area of Lindsay code #350
M'o 1. 500 1b drum
&3
» » Zero X-Cptical scooce No muu:tblo activity
S0 1b containers
" b Rare earth chloride Ko measurable activity
Lindsay code 3.0 X
€0 1b drum
" . Rare earth oxide - 0.1 mr/nr
S0 1b drum

At Surface
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cer Divisiom of Imspection, Wash.
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. L. Price, [irector July 2, 1959
Division of Licensing and “egulation

u‘hmm’ "o c.

3oy C. Hageman, Director, insgection Division

Chicago Operations uffice

INSPECTION QEPOMT = LINDSAY CUE'ICAL DIVISION - WEST CHICAGO, ILLIKJIS
LICRNSE NGS. l2e332-1, 8-126, C-3377, S=Ui523, S=L750, 5-4850, 5-1869,
S~L869n, S-LBE9E, S-L952, S-5098, £-50PR N, E, a
S-5798A, 5-5098B, 5-539AC, 5-5098D, S-5107A, S-51078, $S-5107C, 5-51072,
S-5107E, 5-5120, 5-51L8A, S-51L8B, S-518C, S-5232, 5-5232A, 5-52327,
55239, 5-5239., S-52393, 5=5237C, S-5267, S=52674, 5-5267B S=5267C
52610, 53374, SSLTAC, $-5i133, Ssl7Ba, S-susda, s-soBa, S-sushc,
5-53804, 5-5LL2, S-5LL2., S-Sh)2n, S=5L691, S-5L69B AND S-5L69C, (PARTS 30 & |
850884, 5-5148D, 55206, 5~52064, S-53378, S-53808

ID:ROW

fhclosed is an inspection report for the lindsay Chemical Division
at West Chicego, Illinois.

Ko 1tems of noncumpliaice wer ohserved or otve~wise noted during
the “ourse of the inspection.

Enclosure:
inssection Raport (1 c7)

CCr Marvin L Mann, )sst. Uir., My, of Inspection, wash.-w/encl.(org.)

omars |10 f3C

Sotl sl Ly

Williams/eb
7=20-59 7-20-59

B8 SOVIRRIT PiaTieG SIRIEE  MB-82781 )
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Rﬁ‘:g'-“;‘ L f wNITED STATES ATOMIC ENERGY COMMISSiuAd
_ COMPLIANCE INSPECTION REPORT
1. Name snd address of licensee 2. Date of inspection
Lindsay Chemical Division
Amsricen Potash & Chemical Corparation e B 1959 b
, 258 Ann Streat 3. Type of inspection ﬁummn
5 west Chicago, Illinois 4. 10 CFR Pant(s) applicable
A 2,3 mlo  °

5. Lmnnuata(s) issue and expiration dates, scope and conditions (including amendments)

12-4932-1  3-23-59 3-31-61 Scopet The following mterials in ny tou. um
1@ 10 mllicuries, to be used for hlnrntcry nuutm

Barium ULO
Lanthsus 110
Cerium 1L
Cerium 1LL
Praseodymium 1Lk
Cesium 13L
Buropium 152
Earopium 154
Iron 55 -
Iron 59 ' o
Neodymium 1.7 Mixed fission pmu
L B L. ¥
Conditions: #10-Material to be used st above stated 4
address, fll-Material may also be uged at West .o
Washington and Wood Streets, West Chicago, mi.noh._
#12-To comply with 10 CFR 20, Chapter 1. #13-Ma~
terials shall be used by ar under direct supervision
MR s U <« - of Dr. Robert M, Healy. #li-Material shall {CONTINUED)

' 6. lnspection findings (and items of noncompliance)

* e '? £,
.~ The persons interviewed, who supplied the nh:-lan contained in \Mn repart, -rﬂ : K
Dr. Robert Eealy, Redistion Safety Officer and ™ y - j‘ ‘:“l o1 Al
. Head of Product and Process Development Section PR Fro ";
Dr. B. S. Landauer, Sr., Radiation Physicist, Ccuulunt R - 7- i
Edvard B. Maryriv, Radiation Technician ~ B B y
" <
The inspectar was unaccompanied. ki »4,..' ‘
License Number 12-4932-1 .t ! } ek b

This program will be done under the supervision of Dr. Healy but thc mr- hag P~
not yet been started and no isotopes have been procured. Dr. Healy could not set :
a date for the anticipated start of the program but said he would notify the COO .--_&.'
Inspection Division 3C dsys after the program is begun. 4

, 7 e & . f"ﬂ,
License Number R-106 / e Ky 4 G BN
S ———— . ‘_ 0 & v e 22

! ; The scope of the program and the description of the extraction process (with n pie l)
 elaborately described in the inspection report of June 16, 1958, md will not e
ted BireT¥IThe mmount of inventory is still maintained around 10,000 tons (canlm)

7. Date of last previous inspection 8. Is "Company Confidential” mfomummmuaedmlhumpon’ Yes [ No{j‘
f¥.3 R106 - 12/312/57 (Sp-nfr Page(s) 10d paragraph(s)) PR
263 e 8 ' r 'f,

- e .f»‘ ! .

- = .',
iy * ,ﬁf
( hrdnl.llm. u-unnt. Director ) mm!//
x“'b&vﬂladlﬂmln
1 Washingten (Qﬁl) Approved by: ..

l.x..m.m:n't&r .
“m. Mndh.uhuon

uhhﬂn (101) T

.ﬂ" L EE S 2

-

-v llm-cmdwuwfauymwmmmwmmmmyhemendcdtodnmolthnfomum.f
! format, leaving sufficient masgio at top for binding, identifying each iters by number and coting “Continued” mth!moffd‘nundr

- L
'5*_6‘“»; b ¥ ' ‘ s . o B oA . 0 ,.-i‘." ) 1
m;mnmmnmmunnmn COVERING MEMORANDUM  ° % ?f

ad -‘




Continuation Sheet #1
Lindsay Chemical
West Chicago, ".linois

June 12, 1959

5. License number(s), issue and expiration dates, scope and conditions (including
amendments) (continued)

12-44932-1 (continued) Conditions: (continued) not be used in or
on human beings. #l5-laterial shall not be
used in roducts distributed to the public,
#16-Licensee shall possess and use material
in accardance with statements, representa-
tions, and procedures contained in his appli-
cation received 3/15/59.

Rel06 91558 L-le59 Scopet Licensed to receive possession of and
- A titls to raw source material without quanti
di /1 limitation irom persons Lizense 9

<~ s - =nd through importation in sccordsnce with the * °

procedures described in applicatiom of 3/11/583,
o8 amendéd 7/12/58, far processing and resale;

: and 20,000 d3 of refined source material
con PIo or use
experimental develupment of recovery techniques.
Purther licensed to transfer and deliver
possossion of and title to refined source ma-
terial to any person licensed by the AEC within
linits of his license,

Conditions: Required to maintain records of in-
ventoriss, receipts and transfers of source
material. Subject to all provisions of the
AE Act of 1954 28 amended,and to all valid rules
and regulations of the AIC, including 10 CFR 20,
except that, pursuant to the irovisions of
Section 20,501, exempt from compliance with the
provisions of Section 20.203(f)(2) as applicuble
to the labeling of imer containers used in the
shipment of monazite ores, and as applicabls to
the labeling of containers of natural thorium
material used in factory processing operation as

+ described in spplication of 12/4/57. Neither -+ -
this license nor any right thereunder to be
assigned or otherwise transferred.

C-3377 7+5-55 7-1-56 Scope: Licensed to mceive poesession of md
title to 2 pounds thorium metal for use as
_:E:E ’ part of an exhibit for educational purposss.

Conditions: Subject to all provisions of the
AE Act of 1954 ss smended, and all valid rules
and regulatéons of the AEC. Neither this li~
cense nor any right thereunder to be assigned
ar otherwise transferred.

S-L533 1-28-58 73158 Scope: 2 pounds thoriua chloride and 1 pound
thorium for shipment to Canada.
e Conditions: To comply with 10 CFR 20 and the
‘ by IO T AE Act of 195L as smendsd, and all valid
e P rules and regulations of the AEC. Neither
g E this license nor eny right thereunder to be

assigned or ctherwise transferred.

. - - . .o -



Continuation Sheet §#2
Lindsay Chemical
West Chicago, Illinois

June 12, 1959

5. License nusber(s), issue md expiration dates, scops and canditions (ircluding
smendnents) (continued)

5-L750 Le22-58
S-4850  6-25-58
S-4869  7-10-58

S-LB&9A T7-10-58

S-4869B 7-10-58

S-44962 B8=25-58

- ——

8-5068 10-15-58

10-31-58

12-31-58

12-31-58

12-31-58

12-31-58

1=31-59

3-31<59

Scopet S pounds thorium carbonate for shipe
ment to Canada. g

Conditions: To cowply with 10 CFR 20 and the
AE Act of 1954 as emended, and all valid
rules and regulations of the AEC. Neither
this license nar any right thereunder to be
asgigned or otherwise transferred.

Scops: 10 pounds tharium sulphats for ship-
ment to Ontario.

Conditions: To comply Wdth 10 CFR 20 and the
AE Act of 1954 as amended, and all valid
rules and regulations of the AEC. Neither
this license nar any right thereunder to be
assigned o1 otherwise transferred.

Scope: 2,500 pounds thoriunm nitrate, far shipe
ment to Toronto, Ontario, and Canada.

Conditions: To comply with 10 C7R 20 and the
AE Act of 1954 as amended, and all valid
rules and regulations of the AEC. Neither ... -
this license nor my right thereunder to be
assigned or otherwise transferred.

Scope: 2,500 pounis thorium niirate for ship-
ment to Toronto, Ontario, and Canada.

Conditions: To comply with 10 CFR © mnd the
AE Act of 1954 as amended, and all valid
rules and mgulations of the AEC., Neither
this license nor any right thereunder to be
assigned or otherwise trmsferred,

Scope: 2,500 pounds thorium nitrats for ship=
ment to Toronto, Ontario, and Canada.

Conditions: To comply with 10 CFR 20 and the
AB Act of 195L as amended, and all valid
rules and regulations of the AZC. Neither
this license noar ay right thereunder to be
assigned or otherwise transferred.

Scope: Sorax IV fuel assembly sections con=
taining thoriam for shipment to Switzerland.

Cenditions: To comply with 10 CFR 20 and the
AE Act of 1954 as amended, md all valid
rules and regulations of the ABC, Neither
tais license nor my right thereunder to be
assigned or otherwiss transferred.

Scope: 2,000 pounds thorium oxide for shipment
to Canada,

Conditions: To comply with 10 CFR 2 and the
AE Act of 195k as mmended, and all valid
rules and regulations of the AEC. Neither
this license nor any right thereunder to be
assigned ar othervise transferred,

i



Continuation Sheet #3
ILindsay Chemical
West Chicago, Illinois

June 12, 1959

5. License nusber(s), issue and expiration dates, scope and conditions (including
amsndments) (continued)

— - —

S-50888

S-509L3

8-5054C

8-5098A

8-50988

5-5098C

10-21-58  3=31.59

10-21-58

10-21-58

10=21-58

10-22-58

10-22-58

10-22-58

3-31-59

33159

3-31-59

3-31-59

3-31-59

3-31-59

Scopet 2,000 pounds tharium oxide for ship~
ment to Canada,

Conditions: To comply with 10 CFR 20 and the
AE Act of 1954 as emended, and all valid
rules and regulations of the AEC., Neither
this license nar my right thersunder to be
assigned ar otherwise transferred,

Scope: 2,000 pounds thorium oxide for shipment
to Canada,

Conditions: To comply with 10 CFR 20 and the
AE Act of 1954 as smended, and all valid
rules and regulations of the AEC, Neither
this license nar any right thereunder to be
assigned or otherwise transferred.

Scopet 2,000 pounds thorium oxide for shipment
to Canada.

Conditionst To comply with 10 CFR 20 and the
AE Act of 1954 as smended, and all valid
rules and regulations of the AEC. Neither
this license nor my right thereundsr to be
assigned ar otherwise transferred. .

Scope: 2,000 pounds thorium oxide for shipment
to Canada.

Conditions: To comply with 10 CFR 20 and the
AE Act of 195k as emended, and all valid
rules and regulations of the AEC. Neither
this license nar any right thermunder to be
assigned or otherwise transferred.

Scopet 3,000 pounds thorium oxide for shipment
to Canada.

Coanditionss To comrly with 10 CFR 20 snd the AE
Act of 1954 as amended, and all valid rules and
regulations of the AEC. Neither this license
nor any right thereunder to be assigned or other-
wise transferred.

Scope: 3,000 pounds thorium oxide for shipment
“ c.ldl. ¢ ~ ' LTS T

Conditions: To comply with 10 CFR 20 and the AR
Aot of 195L as amended, and all valid rules md
regulations of the AEC. Neither this license
nor any right thereunder to be assigned or other-
wise transferred.

Scope: 2,000 pounds thorium oxide for shipment to
Canada.

Conditions: To comply with 10 CFR 20 and the AE
Act of 1954 as amended, and all valid rules snd
regulations of the AEC. Neither this license nar
my right thereunder to be assigned or otherwise
transferred.



5.

License number(s), issue

aaendments) (continued)

S-5098D 10-22-58  3-31-59
S=5107A  11-3-58  L«30.59
551078  1le3-58 L=30-59
§-5107C 11-3-58 L=30-59
8-5107D 11-3-58 L=30-59
S=5107E  11-3-58 L=30-59
8-5120  11-7-58 L-30-59

Continuation Sheet #l
Lindsay Chemical
West Chicago, Illinois

June 12, 1959

®nd expiration dates, scope and conditions (including

Scope: 2,000 pounds thorium oxide for ship-
went %o Canada. F

Conditionst To comply with 10 CFR 20 and the
AE ict of 195L as azended, and all valid
rules and regulations of the AZC. Neither
this license nar anmy right thereunder to be
assigned oar otherwise transferred.

Scope: 2,000 pounds thorium oxide for ship-
ment to Canada.

Conditions: To comply with 10 CFR 20 and the
AE Act of 1954 as amended, and all valid
rules and regulations of the ARC., Neither
this license nor any right thereander o be
assigned or otherwise transferred.

Scope: 2,000 pounds thoriun oxice for ship-
mnt to Canada,

Conditions: To comply with 10 CFR 20 and the
AE Act of 195 as amended, and all valid
rules and regulations of the AEC. Nei ther
this license nor any right thereunder to be
assigned or otherwise transferred.

Scopet 2,900 pounds thorium oxide for shipnent
to Canada.

Conditions: To comply with 10 CFR 20 and the
AE Act of 1954 as amended, and all valid
rules and regulstions of the AEC. Neither
this license nor any right thereunder to he
@ssigned or otherwise transferred.

Scope: 2,000 pounds thorium oxide for ehipment
to Canada.

Conditions: To comply with 10 CFR 20 and the
AE Act of 195L as amended, and all valid rules
and regulations of the ASC. Neither this
license nor any right thereunder to be assigned
or otherwise transferred.

Scope: 2,000 pounds thorium oxide for shipment
to Canada.

" Conditions: To comply wdth 10 CFR 20 md the

AE Act of 195l as amended, and all valid rules
and regulations of the AEC. Neitter this li-
cense nor any right thereunder to be assigrad
or otherwise transferred.

Scope: 16 ounces thorium oxide far shipment to
Bermuda,

Conditions: To comply with 10 CFR 20 and the
AE Act of 195k as amended, and all valid rules
and regulations of the ABC. Neither this li-
cense nor ay right thereunder to be assigmed
or otherwise trasferred,



Continuation Shex=t #5
Lindsay Chemical
West Chicago, Illinois

June 12, 1959

5. License number(s), iasue ard expiration dates, scope and conditions (including
mendmants) (continned)

Se51LEA 12258 6=30-59 Scope: 2,000 pounds tharium oxide for ship-
ment to Canada,
Conditions: To comply with 10 CFR 20 and the
AL Act of 195k as amended, and all velid
rules and regulations of the AEC. Neither
this license nor any right thereunder to be
essigned or otherwise transferred.

S=S148R  12-2.58 6=3059 Scope: 3,000 pounds thorium oxide for shipment
to Canada,
Conditions: To comply with 10 CFR 20 and the
AE Aot of 1954 as amended, and all valid
rules and regulations of the AEC, Seither
this license nor any right thereunde to be
4ssigned or otherwise transferred.

S=51L8C 12-2-58 6-30-59 Scoper 3,000 poinds thorium oxide for ship=
ment to Canada,
: . Conditions: To comply with 10 CFR 20 md the
' AE Act of 195k as amended, and all valid
rules and regulations of the AZC, Neithrer
this license nar any right thereunder to be
#ssigned or otherwise transferred,

S=5232 1-2859 7-31-59 Scope: 2,500 pounds thorium nitrate for shipe
ment to Canada.
Conditions: To comply with 10 CFR 20 and the
AE Act of 195k as amended, and all valid
rules and regulations of the AEC. Beither
this license nor any right thereunder to be
sssigned or otherwise transferred.

S=52321 1-28-59 7-31-59 Scoper 2,500 pounds thorium nitrate for ship~
ment to Canada, s
Conditions: To comply with 10 CFR 20 and the AE
Aot of 195L as amended, and all valid rules
and regulations of the AEC, Neither this 1i-
cense nor any right thereunder to be assigned
or otherwise transferred.
$-52329 1-23-59 7-31-59 Scope: 2,500 pounds tharium nitrste for shipment
to Canada, vl
————— - : ¥ Conditions: To comply with 10 CFR 20 and the AE
Act of 1954 as amended, and all valid rules and
regilations of the AEC. Neither this license
nor my right thereunder to be assigned or
otherwise transferred.

55239 1=30+59 7=31=59 Scopes 1,500 pounds thorium oxide for shipment
to Canada,
Conditions: To comply with 10 CFR 20 and the AE
Act of 1954 as amended, and all valid rules and
regulstions of the #EC, Neither this license
nor ay right thereunder to be assigred or other-
wise transferred.



S. License number(s), issue and
amendments) (continued)

852394

5-52398

§-5239C

8-5267

Se5267A

8-52678

1=30-59

1-30-59

1-30-59

2-13-59

2-13-59

2-13-59

7-31-59

7-31-59

7-31-59

8-31-59

8-31-59

8-31-59

Continuation Sheet 46
Lindsay Chemical
West Chicago, Illinois

expiration dates, scope and conditions (including

Scope: 1,500 pounds thorium oxide far ship-
ment to Canada,

Conditions: To comply with 10 CFR 20 and the
AE Act of 1954 as smended, and all valid
rules and regulations of the AEC, Neither
this license nor any right thersunder to be
assigned ar otherwise transferred.

Scope: 2,000 pounds thorium oxide for shipment
to Caneda,

Conditions: To comply with 10 CFR 20 and the
AE Act of 195k as amended, and all valid rulss
and regulations of the AiEC. Neither this li-
cense nor any right thereander to he assigned
or otherwise transferred.

Scope: 5,000 pounis of thorium oxide for ship-
ment to Canada,

Conditianst To comply with 10 CFR 20 and the
AE act of 195L as amended, and all valid iules
and regulations of the AEC. Neither thdis 1li-
cense nor any right thereunder to be assigmed
or otherwise transferred,

Scoper 1,000 pounds thorium cxide far shipment
to Canada,

Conditions: To comply with 10 CFR 20 and the
AE Act of 1954 as amended, and all valid riles
and regulations of the AEC. Neither this 1!{-
cense nor any right thereunder to be assigred
or otherwise transferred.

Scopet 1,000 pounds thorium oxide for shipment
to Canada.

Conditions: To comply with 10 CFR 20 and the
AE Act of 195L as amended, and all valid rules
and regulations of the AEC. Neither this li-
cense nor any richt thereunder to be assigned
or ovherwise tranaferred.

3cope: 1,000 pounds thorium oxide for shi
to Canada,

Conditions: To comply with 10 CFR 20 and the AE
Act of 1954 as amended, and all valid rules and
regulations of the AEC. Neither this license

nor my right thereunder to be assigned or other=

wise transferred,

.~



Continuation Sheet 47
Idndsay Chemical
West Chicago, Illinois
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§. License nuaber(s), issus and expiration dates, scope and conditions (including
amendments) (continusd)

S«5267¢C

5=5267D

§-53374

S-5L77C

S-5L4788

S-5L78A

S=-5LA8A

2-13-53

2-13-59

3-26=39

5-12-59

§=18-59

S=18-59

§=20-59

8-31.59

8-31-59

9=32-59

11-30-59

11-30-59

9=37=59

11-30-59

Scope: 1,000 pounds thorium oxide for ship-
ment to Canada.

Conditions: To comply with 10 CFR 20 and the
PE fet of 1954 as amended, and all val id
rales and requlations of the ASC., Neither
this license nor any right thercunder to be
assigned or otherwise transferred,

Scoper 1,000 pounds thoriim oxide for shipe
ment to Canada,

Conditions: To comply with 10 CFR 20 and the
AE Act of 195k as amended, and all valid
rules and regulations of the AEC. Neither
this license nor any right thereunder to be
assigned or otherwise transferred.

Scope: 3,500 pounds thorium oxide for shipment
to Canada.

Conditions: To comply with 10 CFR 29 and the
AE Act of 1954 as amended, and all valid rules .
and regulations of the AEC., Neither this li-
cense nar any right thercunder to be assigned
or otherwise transferred.

Scope: 2,000 pounds therium oxide for shipment
to Canada,

Conditions: To comply with 10 CFR 20 and the AE
Act of 1954 as amended, and all valid rules and
regulations of the A3C., lMNeither this license
nor any right thereunder to be assigned or other-
wvise transferred,

Scone: 2,000 pounds thorium oxide for shipment
to Canada,

Conditionst To comply with 10 CFR 20 and the AE
het of 1954 as amended, and all valid rules and
regulations of the AEC. Neither this license
nar any right thereunder tobe assigned or
cthorwise transferred.

Scope: 1,000 pounis thorium oxide for shipment
to Canaca. . .
Conditions: To comply with 10 CFR 20 and the AE *
act of 1954 as amended, and all valid rules and
regalations of the AEC. Neither this license
por ary right thereunder to be assigned or othere
vige transferred.

Scops: 1,700 pounds thorium oxide for shipuent
to Canada.

Conditions: To comply with 10 CFR 20 and the AE
Act of 1954 as amended, and #1l valid rulss and
regulations of Lhe AEC. Neither this license
nor any right thereunder to be assigned or other-
wise transferred.



S. License number(s), issue mad
amendments) (continued)

S-5,888

S-5LAsc

$-530804

S=5uL2

S=5LL2A

5-5088A
8-5148D

3-53378
8-53808

S=20=59

5-20-59

L-17-59

L=23-59

L=23-59

er 23259

11-30-59

11-30-59

10-31-59

10-31-59

10-31-59

=359

Continustion Sheet 48
Lindsay Chemical
nest Chicago, Illinois

J“ 12' 1”9

expiration dates, scope and conditions (including

Scoper 1,000 pounds thorium oxide far ship=
Condiidons: 7o comply with 10 CFR 20 and the
AS Act of 195k as amended, and all valid
riles and regulations of the AEC, Neither
this license nor any right thereunder to

be assigned or otherwise transferred,

Scope: 2,000 pounds thoriam oxide for ship-
ment to Canada,

Conditions: To comply with 10 CFR 20 and the
AE Aot of 195. as emended, end all valid
rulas and regulations of the AEC. Naeither *
this license nar any rignt thereunder to be
assigned or otherwise transferred.

Scope: 2,500 pounds thoriua oxide for ship~
ment to Canada,

Conditions: To comply with 10 CPR 20 and the

AE et of 1954 as amended, and all valid
rules and regulations of the \EC, Neither
this license nor any right thereunder to be
assigned or otherwise transferred. y

Scope: 1,000 pounis thorium oxide for shipment
to Canada.

Conditions: To comply with 10 CiR 20 and the
AE et of 1954 as amended, and all velid rules
and regulations of tha 200, Neither thin -
canse nor any right tmereunder to be ass!gned
or otherwise trmnsferred.

Scope: 2,000 pounds thorium oxide for shipaent
to Canada.

Conditions: To comply with 10 CFR 20 and tue
AE Act of 197, as amended, and all valud rules
and regulations of the ASC, Neither this 1i-
cense nar ayy right thereundsr to be assigned
or otherwise transferred,

Scopes 2,000 pounds thorium oxide for shipment
to Canada.

Conditions: To comply with 10 CFR 20 and the
AL Act of 195k as amonded, and all valid rules
nd regalations of the AEC, Neither this 1i-
cense nor any right thereunder to be as:cigned
or otherwise transferred,

C00, Inspection Division, does not have license.
€00, Inspection Division, doss not have license.
C00, Inspection Division, does not have license.
C00, Inspection Division, does not have license.
C00, Inspection Division, does not have license.
C00, Inspection Division, does not have license.



S. License number (s), issua

aserments) (continued)
S-S4694 §5-12-59 A1-30-59

S-5L69B 5-12-59 11-30-59

S-5L457¢C 5-12-59  11-30-59

Continuation Sheet 49
Lindsay Chemical
West Chicago, Illinois

June 12, 1959

and expiration cates, scope and conditions (incliding

Scopet 1,000 pounds thorium ‘axide for ship-
ment Lo Canada,

Conditions: To comply with 10 CFR 20 and the
AE dct of 1954 as amended, and all valid rules
and regulations of the APC., Neither this li-
cense nor my right thereunder to be assigned
or otherwise ir.asferred.

Scope: 2,770 pounds thorium oxide for shiraent
to Canada.

Conditions: To comply with 10 CFR 20 and the
AE ‘et of 195k a5 amended, ard all valid rules
and regulations of the ATC. MNeither thic -
cense nor any right thereunder to be assigned
or otmerwise transferred.

Scope: 2,000 pounis thoriua oxide for shipment
to Caaada,

Conditions: To coaply with 10 CFR 20 and the AE ..
Act of 195); as armended, snd all valid rules md
regulations of the AC., Yeither this license
nor any right thereunder to be 2ssigned or other-
wise trarsferred, ‘

Inspection findings (and items of noncompliance) (continued)

of monasite sand with an &verage conteal of six per cent thorium oxide; the

daily usage is about 30 tons.

The work force now numbers about

film hadges on a repular hasis;

“he process is a 2lehour per day

250 people of which aboat 215 reople wear
the affice persomel do not wear film tadges,
» 81X days per week oreration. A1l of the

ore is received in bags as -200 mesh sand md is imported {rom South Africa.

A review of the film badge records shows the rajority of the gamma readings
to be rucorded as leas than 59 allliroentgens for a two-week period,

in the past seversl months, some unexoliined beta exposure readings have been
reported. For example, for the period ending March 30, 1959, the following

results were reported:

Bade Nunber

Sets Exposure (millircentgens)




6.

Continuation Sreet 410
Lindsay Chemic:l
“est Chicage, Illinois

June 12, 1959

Inspection rindings (and items of nencompliance) {(continued)

The operator who wore badge number 197 also wore badge nuaber 275 at the
Sime time, side by side on his shirt sucket, Tho latier badge raading
Was reported as sero for bets exposure,

(A subsequent visit was made by the inzmcior to the fila processor to in-
vestigate these six films. The rectanzuilar open window area of the filn

the eye; further, the six filas could be stacked and the circles on the
film coincided. Mr. K, H, Stelter (R S. Landaser, Jr. md Company) and
the inspector concurred that the fila vas expoved outeide the fils badges,
However, the method of sxposure is still unexplained.)

Records of radiation surveys, air surveys, personnel monitoring, material
receipt, use and shipments are kept. Tho latest radiation survey showed
the highest radiation level to be 8 millirocntgens per hour,

Alr samples are taken using two portable units. A1l sarples are nanbered
and to date about LS00 samples have boen analyzed. Air is drawn thrasgh

a 1-1/8-inch diameter Whatman #Ul filter at a sate of 35 liters per minute
for fifteen minutes. An alpha count i3 made seven days later using a sinc
sulfide crystal, L Y

A review of the sampling analysis reecrds shows considerable srogress in
the reduction of air contaminstion levels, The following table is a list -
ol the highest concentrations taken frox the latest air surveys. Some
buildings have over 100 sanpling locations and only the highest values are
reported here. In arees where the MPC (Maxiznum Permissible Concentration)
13 exceeded, the operstors are nﬁurcd to vear face dust masks., The base
MPC used by Dr. Healy is S x 10~ microcuries per milliliter.

&.le.u_l‘ Numbe r Area Number times MPC
Not a nor
9 07-1,2,3 Tonks o (o8 dneml,
5 West side 0.29
g Zast side 0.10
] Ealcony 0.54
Sand Roasting Shed (Roof) 0.10
1 Ion Exchange 0.36
1 ¢ Solvent Extrection 0.36
3 Thorium Purnace 1.32
3 Pilot Plant 0.23
: S v
’ w . -
Sand Rosdting Shed (Inside) 0.35
9 Roof 0.56
9 Ore attack 3.00
9 Roaf«Stack Cutlet 2,16
9 Thorium crystallization 10.0
9 Drum Packaging 2.83

R



Continuation Cheet #11
Lindsay Chemical
West Chicago, Illinois

June 12, 195%

6. Inspection findings (and items of noncomnliance) (continued)

All waste prodicts from the process gocs to a 1l2-acre plot of ground which
is fenced and posted. Thc area is @ resiricted arsa and t's entrance gates
are kept locked.

License Number C=3377

Two pounds of thorium metal were obtained fram Ock Ridge for display purposes
to illustrate the machinability of thoriim metal. The pileces, which were obe
tainec machined and moanted on & wooden plague, include:

Plate 3" x5" x 4" 1:1:111!:;)
Rod LY x 3/8" diameter (extrusica)

#d 2" x 3/L" diameter (extrasion)

Bar Ytz (extrasion)
Threaded pipe L" x 3/L" diasster (threading)

Export Licenses

Exhibit "A" is a list of export licenses vLhat were uced and shows the lice
number, the amount shipped, the consignee and the date shinped. '

No items of noncompliance were noted or otherwise observed during the course
of the inspection.

Enclosure:
Exhidit A




(j %y (" Page 1
[E;kv‘cél7L ’é?g'

EXPORT LICENSE

NUMEBER AMOUNT SHIPPED CCNSIGNEE DATE SHIPPED
S$-L533 2# Thorium Chl, Dow Chemical 2-L-58
1# Thorium Flu, of Canada
8-L750 S# Thorium Carbd, Dept. of Mines « L-29-58
& Tech, Surveys
S$-4850 10# Thorium Sulp, . 7-3-58
s-L962 Thorium Fuel Geneva A.E.C. 8-.29-58
Conference
§-5120 16 0z, Thorium Oven Harries 11-1L-59
Oxide Warwick, Bermuda

S-LB6Y 25004 Coleman Lamp & 7-31.58
S-4B869-A 25004 Stove 8-.29.58
S-LB69.B 25004 ® 10-.1-58
s-5088 2000# Dominion Magnesium 10-15-58
S-5088.4 2000# . 10.2L-58
$-5088.B 2000¢# . 10-27-58
S-509L-A 2000# . 10-21-58
S-50%9L-B 2000# » 10.24-58
8-505L-C 2000# L 10-27-58
5-5098-4 20004 . 10-28-58
5.5098-B 20004 . 10-31-58
§-5098.C 3000# . 10-28.58
8§-5098.D 30004 . 10-31-58
8-5107-A 2000# . 11-1L-58
§-5107-B 20004 . 11-1L-58
§-5107-C 20004 . 11-14-58
8.5107-D 20004 . 11-20-58
S-5107-E 2000# . 11-20.58
§-51L8-A 2000# L 12-.16.58
$-5148-B 20004 " 11-.28.58
S.51L48-C 30004 L 12.16.58
$-51L8.D 30004 . 11.28.58
§-5232 25004 Coleman Lamp 1-.30.59
§-5232-A 25004 And Stove 2-27-59
8-5232-B 2500# . 3-31.59



EXPORT LICENSE

NUMBER

§-5206
§-5206-4

" 8-5239

4

S-5239-A
$.5239-B
§-5239-C

§-5267

3'5261OA
§-5267-B
8-5267-0
§-5267-D

§-5337-A
$-5337-B

$-5380-A
§-.5380.8

S-5L69-A
§-5L69-B
§-5L69-C

8-5LL2
8-5LL2-a
S-5LL2-B

S-5L478-4A
§-5L78-8
S-5L78-C

S-SLAB.A
S-5LBB.B
8-5488-.C

~,
)
.

AMOUNT SHI®PED

2000#
2000#

15004
15004
2000#
50004

10004
1000#
10004
10004
10004

© 35004
15004

2500#
2500#

10004
20004
2000#

10004
2000#
20004

10004
2000#
20004

10004
2000#
20004

CONSIGNEE

Dominion Magnesium

Page 2

DATE SHIPPED

1-19-59
1-19-59

. 2-L-59
2-6-59
2-6-59
2-12-59

2-13.59
2-18.59
2-18.59
2-18.59
2.18-59

3-2L-59
3-27-59

L-20.59
L-2L-59

5-1L-59

$:1k:88

-5-59
=5-59
-5-59

5
5
5
S«21-59
5-18.59
5-21-59
§5.26-59
5-26-59
5.26-59



