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- Contimaation Sheet #9
Lindsay Chemical Company
host Qticaro, Illinois

April 19, 23, a , 2h and
June 2J,1961

*

18. Weste DLeposal,

The licensee does not dLepose of solid radioactive wastes. All radioactive wastes,
including contamLnated equipesnt, are stond in a restricted area knonst as the
"12-acre plot." Process wastes are transferred via ths plant sawace system to a
holdLng pond in the 12-acre plot. The entire plant seware system, excluding
sanitary facilities, functions such that no liquid radioactive process wastes leave
the plant.

liaste handling ooerations involve waste collection at the holding pond, dmdging,
and piling dredged material in the plot. A specially fabricated leak-proof damp
truck is used to eliminate leakass during transfer of materials. This vehicle is
also used to transfer gangue and other material Ima plant buildings to the IP-aca
plot. -

The Compliance representatives observed that piled dredgings and ganCue occupy an
area of several acres and extend to a height of about 15 feet. The pile of gancao
is located at the southwest corner of the plot and is within Jo feet of the west
fence.

.

A broad radiation field generated by wastes rantes fme 23 to 55 diliroentcons
per hour within several meters of the piles. Radiation levels outside the fence,

' ""~~~ hich defines the licensee's paperty lines, ranged fmm 1.2 to 1.6,atlliroentguns
< w

per hour. This area is located between the licensee's west fence and the EJE
Emilroad and is the property of the EJC Railroad. It is an unrestricted area
which may be entend by the general public.,

,

Then are no stmans, rivers, or waterways on the licensee's pnporty. There is
no holding pond drain. Water in the pond is allowed to filter throug# the subsoil.
The waste piles are stored fully exposed and are therefore subject to atmospheric
conditions.

- Airborno radioactive effluent problaas arise as a result of thorium operations.
To control the thorium plant effluent discharges, a reacchi dist collector is

~
attaabed to the discharge stack. Mr. Vedder explained that this device is
contimously operated daring thorium operations and has substantially mduced
dast concentrations in the discharge air. The Compliance representatives noted
the licensee's air samples collected in the vicinity of the Dracchi collector
indicated concentrations ranging fma 2 to J times MPC.

19. Source Material Transfers
| The followinC infomation was gained from a review of the licensee 8 s inventory

-

i Moords wLth h assistance of Hessrs. Lenoit and Bennett.
* * * * The last delivery of monazite sand was on Jassary 21,1959. The suppliers were

the Metal Tradere 26 Baadway, New York, acting as aconts for Monnaite and
MLneral Ventame, Capetown, South Africa.

The prosest inventory consista of 1.556,770 lbs. of monasite sand containing
appreminately 5 5 perscent of brium. At present 1239,18J lbs. of thorium con =s

pounds am on hand with thorium contents ranging frca h3 to 99 per cent. App mxi-
mately 6J9,303 lbs. of Thorium Oxide are on hand.

| Mr. Be:ssett stated that Lindsay has approximately 2MJ eustomers. In all shipsonts'

of thorium co:ipounds not generally licensed, Mr. Eennett stated that a customer is
requim d to supply his AEC License Number. A revisu of purchase requisitions by
the Compliance representativas verified this statement. It was observed that in'

each instance, an AEC License Number was shown.

,v
__ - . - - . - - - .. -

- - , , , - - - - , ~ . - - , - - - , . - , . . , . , - - - , , - - - - - - - - . - - - . . . - - - - , - - - - - ~ - - . . - ~ - ~ - - --
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Contimation Sheet #1
Lindsay Chemical Company
kost micaco, Tilinais

April 19, 2h 21, 2h and
Jane 23, 1961

.

6. Inspection Findings (continued)
j

10 CFR 20 Section 20.203(d)(2) " Posting" - The liosusee was in noncompliance for
#rauing to post airbome radioactivity areas. (M foport Detail No.13.)

10 CFR 20 Section 2%206(c) %1oyee baction" - The licenses was in noncompli-
/anos for KaL11ag to post form AEC-3. (See Toport Detail No.17.)

~

10 CPR 20 Section M.lsMfb) *Becords' - The licensee was in amcomoliance for
railing to maintain records in the same units used in the naulations. (See
lleport Detail No.13.)

All items of noncompliance wre discussed with a representative of licensee
management. The licensee's cornetive action is show in the twpod,.

.

, , ,, ,_ , , . .4 - .. u.. ,,

.
.
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Contimation Sheet f2
Lindsay Chemical Company
Fest QaicaCo, Illinois 1

1

April 19, 20, 21, ik and |
June 23, 19 a

.

D'! TAILS

.

9 History -

On April 2,1956, repusentatives from Division of Inspection, Headquarters, and
from Inspection, New Tork, condnoted an infomal type visit at the Lindsay Chemical
Company, West Chicago, Illinois. The primary parpose of the visit was to determine
whether the manufacture and processing of thorium nitrate would require inspection
under 10 C11L 23. In confanction with the visit, the Compliance repmsentatives
coniacted rudiation surveys, including in-plant air sampling.

Se air-eampling tectuaiques and related coanting procedarea which were used were
taceo developed by the New Yort Operations Offios, DLvision of Health and Safety.
These pacodares were subsequently adopted by 11ndsay as a standard method of
determining airtorne radioactivity concentrations.

No items of noncompliance were noted as a result of the above visit.

This office condacted the initial inspection of the licensee's source material
license on December 3 and 12,1957, and April 9,1958. As a result of the inspec-
tion, this office reported that air concentrations existed at in-plant locations
in excess of the permissible limits established by 10 C,R 20. No other items of1

noaaa-piance vers noted as a result of the inspection.
- The first ruinspection of the licenses was conducted on June 12,1959. In a

letter to the licensee dated September h,1959, Licensing and lieplation stated
that no items of noncompliance had been noted as a reaalt of the June 12,1959
inspection.

By memorandum to Compliance, tiendquartere, dated April h,198, Licensing and
Replation regnested that during the next inspection special attention be given
to Zindsay's rare earta facility in the following respectst

.

1. That G)-CH review the air sampling procedares used by Lindsay.
2. That air samples be collected in the vicinity of the rare earth processing

and prodsetion facilities.
3. That measurements be made of the external radiation from quantities of raru

earth material. '

By memorandas dated April 6,1961, Compliance, Headquarters, requested CD-C;I to
furnish the information requested by Licensing and Esgulation in the insoection,

report. The regnested inforation is inchtad in this report.

This concludes the licanese's past history..

10. An unannouneed minspection of the licensee's byproduct and source material p.ogram
was conducted on April 19, 20, 21, and 2h,1961. Additional information .was ob.
tained daring a subsequent visit on June 23,19&. The items of noncompliance
were disenssed with Dr. Healy on June 23, 1961.

Present on April 19, 23 and '21,19a were the following persons:

Dr. Robert lisaly - Radiation Safety Officer, Lindcr.y
Mr. f..trard Maryniv - Radiation Safety Technician, Linasay
Mr. E&tard Vedder - Consral ,oreman, tinhy
Mr. Imais Iropport - Illinois Department of Public Health
Mr. James Bates - Illinois Department of Public ilsalth.

-
J

Mr. Artinar W. ilolmes - Compliance Representative - Idaho conoliance Area
Mr. John Finn - Compliance Representative - Qaicago Compliance Area
Mr. Ihdolph Jesik - Compliance Eepresentative - Chicap Compliance Area

_ , - _ _ _ _ _ _ _ _ _ _ . . ._. . _ _ _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ __
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Continuation Sheet #3
Lindsay meaical Campany
West Chicago, Illinois

' April 19, 20, 21, 2h and
Ano 23,192

; 10. (esotianed)

on April 2h,198, the following persons were present: Dr. Robert Healy; Mr.
Edward Maryniv; Mr. Johs Pinn; Mr. Rudolph Jetik; &. Bruce Beckett, Production
Saperintendent, Lindsay; and Mr. David Beniit, Traffic Mana6er, Lindsay. j

,

|On June 23,198, the following persons wow present Dr. hbert Healyg Mr.
Edumi Maryniv; Mr. John Finns and Mr. Taadelph Jesik.

The information contained in this report was gained by observation, interview,
and maaaarement, and is presented in substapce unless otherwise indicated.

License No. P,23h

11. h
The licensee, Lindsay Chmical Division Aastican Potash and Qianical Corporation,
)iest Qaicago, Illinois, has engaged in large scale pro &ction of ram earth and
thorium compounds since 19hl. Lindsay produces approximately 95 por cent of the
thorium compounds used in this country.

In April 1960 the re&ced demand for thorium forced the licenses to cartail thoriaa
operaLions such that all pre &ction activities involving the conversion of mono itee

r
ore to thorium and rare e.arth products ceased as of April 7,198. The limanaa
continaes to refino and repackage thorium nitrate on a limited basis. Rare earth
pm&ction utilising stock pilosof low thorium content * pink salta' (rare earth-

sodium sulphate) continues on a slightly below normal basis.

Resumption of fall.acale thorium predaction is not anticipated until such time as
the " pink salt' stock piles are deplated. An estimated resumption date of
Janaary 1962 was given by Lindoay officials. Pnection any be resumed earlier if
curnnt negotiations res21t in a Government contract for thorium. The licensee
voluateered to notify 00-CH, utaen full-scale thorium production is resumed.

12. g etion Procedaree
'

Inspxtion of Licenses 12-29321 and C-3377 was not affected by the curtan==nt
of thorina production. However, since observation of normal tborium operations
was not possible, inspection of Licese No. R.23h was condacted on the followingbasi;se

1. A reviewof records to detestine status of compliance prior to prodaction*
curtailment.

2. A review of safety procedarme and proce&ros for taking air and water samples.
3. .;adar=ad-t asasarenants of radiation levels and airtiorne radioactivity levels.,

Tiels data tors needed to provide Licensing and Espalation with the information
tiay requested; and to provide background data to be later compared with data

l obtai ed during normal thorium operations. The inspection was, thornfore, con-
| & acted along the following 11ase:

Independent Hessarements". After touring tne entire plant, at which time oper*A.
attor.rA prococaires were reviewed, the Compliance representatives selected
variais locations susceptible to airborno contamination.

The following factors were considered in making these selections visible
dist ocecontrations effluent discharte points; handling operations involvingi

| dLawet contact with materials: and ventilation control. Dr. Healy and Lindsay,

perscanal assisted in this selection by pointing out potential traable areas.

I

!
!

|

|

. _ __ . .-- . __ __ _ __ _ ,__.._ _ _ _ - _ _
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Contiratation Sheet ik
i Lindsay Chemical Company

W at Q11cago, Illinois
'

April 19, 23, 21, 21s and
Jane 2J,1961

- 12. Inspection Procedares (continued)

All operations were reviewed f rom the standpoint of areas most likely to
* generate excessive radiation legia dae to the type or quantity of materials

hanaled. A series of radiatiordsurveys vom made to provide informatica
related to radiation levels whidt night exist in unrestricted and restricted
areas. Particular attention was devoted to radiation levels enooantend
daring rare earth and thorius refining and repackaging operations. liosults
of independent zoasarements made by Compliance representatives are shown in
Exhibit C.

B. Radiation Safety - To determice the adequacy of the licensee's radiation
safety pagram, the following amas were myiewed

(1) Air sapling - A review cf the licensee's air sagling procedures,
taking into consideratier, collection and counting tocaniques, occupancy
determinations, and envirorniental monitoring.

,' (2) Radiation sarveys - Survey records were myiewd with respect to levels
in restricted and unrestricted areas. Pbnitoring techrdques were also
examined with twspect to contamination control, background determinations,
etc.

.

g
. . . . . . .,

. (3) Personnel monitoring - Personnel monitorinE methods and records were
reviewed.

'

(h) Egloyee instuction ' Procedares for instructing esployees were examined.

(5) Easte disposal - Attention was given to discharges and disposals of
solid, liquid, and airborne radioactive wastes.

(6) Source material transfers - In conjunction with a review of the licensee's
receipt and transfer of sonrte materials, Compliance representatives
discussed with the licasee his methods for assaring that the transferees
were in possession of valid AEC licenses.

13. Air Sampline
1

In 1957 the liesnseo initiated an air sampling program which it.claded both in-plant
and off-site air monitoring. In conjanction with this program a total of 7,030
air sasples have been collected to date.

In order to ascertain the effectiveness or validity of those air samples the.

| Coupliance representatives diseassed in detail with the licsnsee his collection
' methods and his counting procedures. The Compliance representatives also investi-

' gated the type of equipannt used by the licensee.

It was noted that the licensee uses, with only minor deviations, the same air
essple pneeduno at both in-plant and off-site locations. These procedures 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 appmximately J5
liters per minute. Each sampler has attached to it a filter paoer holder,
approximately 2 inches in diameter which contains thataan L1-3 filter paper. Air
is drawn throudt the filter paper for oractly 15 minutes. Each filter paper is
then stored for one week. The licensee pointed out that one week's storago is
for too purpose of allowing snort-lived nataral-occurring radioisotooes to decay.

.

!
'

| |

i
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Continuation Sheet p$
Lindsay Chetcal Company
West Chicago, Illinois

April 19, 23, 21, 214 and
June 2J,1961

i

13. Air Snelina (sediased)

The filter oapero are then placed in a Macles- Chicaco lead' pig and am counted
in a single channel analyrer for two minutes. The analyser is a Tracerlab Model
CE-13 2P1 Scintillation Granter. Used in confanction with the coanter is a
Tracerlab Model 1000 Scalor. The scintillation counter is calitrated with Tracer-
lab R-15 Uranime 238 standards. Activities of these standmis are 2700 and 3293disintegrations per mLnute, mspect,ively.

It was noted that the licensee does not use a self-absorption factor in determining
* corrected ooants." A sample is counted and the backgmund counts are subtracted.
The not counts am then compared with the known standada. In eMer to eliminate
the need for an additional correction factor allowing for the efficiency of the
counting device the licensee makes a direct corparison of the sample's not counts
per mimte with the standard's not counts per adaate. The percentage of permis- ,

sible limits has been previously calibrated with respect to the known standards.
T!sas, in the final comparison, the licensee is able to convert directly to
percentage of MPC. The percentage of MPC or the maber of times greater than
MPC is recorded dLrectly on air sample data she<ts. These data sheets provide the
collection location and date, the counting date, and the percentage of MFC, as
well, as the naus of the individaal who collected the sLr sample.

Since the resalts are nottocorded in sicacuries per mL11111ter of air, Dr. Healy, , ,

was informed that the licensee was in noncompliance with Section 20.Lol(b). Dr.
Healy stated that future records woul.1 be maintained in the units reqaired.

.

In 1957, the licensee conducted environmental surveys at collection points up to
.

70 mLlos Im the rest Chicaro plant. Since that date, environmental surveys have
been limited to test Chicago at locations one-half mile east and west of the plant.,

It was noted that results of off-site samples have ranged fme background to as
mach as 12 times MPC. The majority of high airtorno concentration results were
obtained in Chicago along the lake front.

. In discussing this situation, Dr. Healy expressed an opinion concoming the'

validity of the sLr saglinr: results and their relation to pomissible limits
established by 10 CTR 23. Specifically, he stated that he believed the off-site
air samples indicate excessive airborne concentrations exist of natarally-occurrine
radioactive materials in unrestricted areas over whichm one has contal. He then,

'

stated that, taking these high concentrations into consideration in the evaluation'

of airbome concentrations at in-plant sites, leaves one to believe that a great
deal of leeway might be placed in the interpretation of any air saele reruits..

In extendLag the questionability or the interpretations of ths evaluations of the
licensee's air semple data the compliance mpresentatives, with Dr. Healy, under-,

| took a disamssion concerning the licensee's recoMed air sagle data.
l

,

| Specifically it was noted that high airborne concentrations existed in several areas.
l

{
In reviewing air somey results, excessive airbome concentrations appeared in
those operations directly associated with thorius production. The concentrations
of strbome activity rented from background to as susch as 35 x MPC. Plant areas
or sLtes were excessive airbome concentrations existed are as follows:

, Plant No. 2 - The Cascade Eoon
| Plante 1 and 2 - The Roof Area

Plant No. 3 - The Thorius Famace Room
Building No. 9 - All floors with the hi@est airbome concentrations appearing;

en Floore 3 and L.,

Building No. 9 - Ibof area - that ama in and around a Drachii d2st collector.,

>

|

|
t

_ _ - , . . _ , _ - - - . _ . _ - . - _ - . - _ _ _ _ , . ~ _ - - _ . ~ _ _ . _ , _ _ _ - _ _ _ _ - . _ _ _ - _ _ _ . _ . . - - . _ . - -
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Continuation iheet 16
Lindsay Chemical Company
Kost Chicago, Illinoic

April 19, 23, 21, 2h and
June 23,1961

,

13. Air asseline (contimed),

The monssite masting shed and the south. end of Ikilding :to'. I directly across
. from the solvent extraction plat.:,- .:. *

*

The air servey records towed that each of the above areas have airborne concen-
trations exceeding the limits specified in Appendix B Table.1, Column I of the
revised Part 20. The liemase's MFC, however, was based upun the value of 5 x
1011 microcuries per ailliliter as gLven in the unrovised Part 20.

In some instances it was noted that the licensee has required operators to wear'

mapirators in areas of hidt aLrborno conceintrations. These areas were Bailding
No. 9, the third floor, & ring the thoriam solvent extraction operations and in,

the monasite roasting shed. In this operation the monasite ore bags are opened
and their contents placed on the conveyor systen for roasting. The empty bags
are then placed in an incinerator for disposal.

It was noted that in only one instance had the licensee ando an occupancy
detemination study. In this instance the licensas aversted &st exposure concen-
trations based apon meas'arements taken at several locations in an area where an
operation was taking place. It was noted that the records stated that the indi-
vital working on this particalar floor vould rocsive a maxime weekly exposure

, . , . . . to airborne coocentrations of 3 x MPC. n was also noted that this evaluation
had taken into consideration the fact t!Pt the operator woald be dividing his
working time between operations involvine exposum to high concentrations and
operations with exposare to minima concentrations.c

Based on the licensee's air sample results, it appears that 1.indsay employees have
been exposed to air concentrations in eroess of those listed in 10 CFR 20, Appendir
B, Table I. However, insufficient infornation with respect to ocespancy times is
available to support a citation against 10 CFR 20.103(b). This deficiency was
diseassed with Dr. Realy. Dr. Healy was informed that it would be necces.ary to
hold Lindsay in noncompliance with Section 20.202(b), entitled "Suneys." It was

- pointed out that sufficient occupancy studies to support an employee's exposure
to airbome concentrations were unavailable. It was orpleined t4at if this data
were available it would be examined to detemine if employees won being exposed
to airbome radioactive material in excess of the limit: established by Section
20.103.

Dr. Esaly was also informed that the above areas were ' Airborne Endioactivity Ama"
as defined by 10 C)R 23.203fd)(2), and should have been posted accordingly. The
Compliance repmmtatives observed that, with the arceptions of signe posted at'

the plant entrances (see Beport Detail No. 22), no ' Airborne Radioactivity Area *
signs were posted. Dr. Healy stated that the above signs were the only signs
dispiged in the plant. It was pointed out that these signs were not sufficiet, ,

to maittain compliance with 10 CFR 20.203(d)(2).j

IL. Independent Air Samoles

A. W. Holmes, Compliance, Idaho, condacted air rempling at various operations.
Idaho's air sampling equipment was used and included the followingt a colman
sampler with a 35 liter per mimte capacity: a quential air samler, owacity 8
liters per aimte; and a contimous tape samolor, capacity b liters per aiute.

Samples were malyred at Idaho using fluorometric techniques. 9elumes of air
sampled ranted from 40 to 1050 liters. Altogethar 59 samples were taken throast-
out the pl nt. Ezeept as abovn below, the results indicated less than 0.07 x 10-11
micmaaries per mL11111ter thorium pasent..

I
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Contitaastion Sheet 6
Lindsay Onomical Company
hiest Qticato, Illinois

April 19, 23, 21, ik and
June 23,1961

lb. ?" ; '- ^ Air Samples (continued)

OPEMTICM 1HORIUM CNTErr

(1) Dry screening - Rare eart1 oxide 0.h x 10-11 microcaries per
mLililiter

(2) Breathing zone - Thorium nitrate ropackaging h6 x 10-11 mLorocaries per
ailliliter

(3) General area - Thorium nitrate repackaging 6.h x 10-11 microcuries per
ailliliter

The rare earth oxide dry screening operation was a erude, & sty, hand operation.
The operator wore a respirator. The ezide is supposed to be free of thorina at
this stage.

The thorium nitrate repackaging operation is located in the rare earth processing
kniilding. The thorius nitrate is dissolved and recrystallised in the second floor
" Cascade Rooe." The wet recrystalized nitrate is dropped by chute to the first
floor for npackaging in dmas. Using the fiture of 3 x 10-11 microcuries per
ailliliter, the aLr sample results reported above are therefore 0.13,15 3 and 2.1
times the MPC for natural thorium.

+ 8 According to Dr. Healy the operator involved in thorius repackaging operations,
only spends a few airmates in the area at a time. The esst of his time is spent
with rare earth operations. Elepackaging is limited by the capacity of the Cascade

- Boom.

The air sagle reatits more disamased with Dr. Ilealy. It was pointed out that
ocompancy studies should be-made, recorded and analysed to show status of compli-
ance with 10 CIR 23.103(a).

15 Radiation Surveys

The licensee maintains stiiation sunoy noords of radiation levels encountered
bring processing operations. The records also show that the licensee has surveyed
railroad ears after their unloading and recorded the zwsults; and has measured
the radiation levels associated with each finished product.

The following was shown in the radiation survey records: Radiation levels at
in-plant areas ranrod as high as LO milliroentgens per hour. The hi# nest radiation
levels are encountered in those operations whicts involve concentrations of thorina
products. burveys of railroad cars loaded with 53 gallons or thorina hydrate*

- showed radiation levels of 1 to 20 milliroentgens per nour at the boxcar sides and
1 to 5 milliroentgens per hour at one noter. .marveys of railroad cars which had

e sontained monaaite indicated only background levels. It was also noted that in
addition to beta-gamma measurements, the licenses employes a Pee Wee Model No.
2111 alpha survey meter to atrvey the box cars. Alpha survey results of the box
ears indicated background radiation levels. Independent surveys made by* Compliance
representatives am shout in Appendix B.

|

16. Personnel Monitoring j.

i

The licensee provides film badges to all workers in restricted areas. Restricted iareas established by the licensee consist of all in-plant locations wnere thorian
,

and rare earth operations am condacted. Every indLvidaal working in this area !

is assigned an indLvichtal film badge which he is required to wear at all times '

idille in the plant. Badge redes have been placed at tino clocks such that when
en employee apunches in* he is expected to * pick-up" his badge. During peak oper-.

ations, approximately 250 workers are assigned film badges,

a
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Contimation Sheet r8
Lindaar Chemical Company
West Chicago, Illinois

April 19, 20, 21, 2h and
, June 23,1961

16. Peroomsel Ibnitoring (continued)

Film badges are supolied by R. S. Landauer and Company on a monthly basis. Tae
licensee nqaires that these film badges be worn by a worker on-the left shirt
poolset. N Compliance representatives observed that, for the most part, all
employees not only were wearing bad ss but were wearing tnam in the regaired bodyE
position.

The Compliance representatives reviewed film badge acortis dated from the present
to the last minspection. The maxima reading of 675 millirens per month was
noted. No espoems were observed to exceed 3 reent ere per 13-week period.E

In discussing.the limits of exposuns established by the avised Part 20. Dr.
Healy stated that all workers are to be placed on the 1) ree per 134eek period.
He also stated that as in the past each worker's film badge pports will be
careih117 checked to insan that no worker exceeds it rom per quarter.

Discussion at this time was also undertaken concoming the maintenance of film
badge records in accordance with Fora AEC-5. The Compliance apresentatives
observed that the licensee's mehd of record kooping is suda that the infonation
required by Toru ASC-5 is available for inspection. It was noted that these
records consist of criginal film bedre recons provided by the supplier, plus a

f coded Kardez case for each engaloyee. By means of this hal system the licensee is
complying with Section 20.h31(a).

- 17. Raployee Instmetion

Dr. Healy was questioned with respect to the instructions or orientation employees
and supervisors are given regarding the related radiation hasartis associated with
thorium pro & cts..

IW. Healy stated that beform any worker begLas work he is given an orientation
lecture about plant operations and is given written infonation wnich heis to read.
This information includes "hdioactivity Statement," (see Exhibit A) which the
employee is mquired to sip . signifying that he has read the above refonneed
information.

In conjunction with the contirating program of employee instruction, Dr. Healy
stated that safety meetings which deal with insistrini and radiation safety are
concheted monthly. Ihring these monthly safety aestings employees are again
given orientation or instractions in any matters pertaining to radiation safety.

*j Dr. Healy also stated that training and orientation is given in greater detail to !
plant supervision. He stated that each supervisor has been given instmetion in ,

Lindsay's radiation monitoring program and has been informed of his indivikal )
. *

responsibility. Instuctions to the supervisors have included leotans on radi. '

ation esasurement.s, the hasards associated with eads type of radiation, the use
of survey noters, and air and personnel monitorinE.

Dr. Healy reemphasized the point that continued instructions in radiation safety
are provided through safety acetings. He stated quite frankly that he believes
that Lindsay is *within the law" with respect to the instmetions and orientation
that has been given to its employees.

Daring the inspection, the Compliance representatives noted that no AEC-3's were
posted 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 vaa infomed that this I

constituted noncompliance with 20.206(c). Dr. Healy was given copies of Fora,

AEC-3 which he then posted at the entrances to the thoriam plant.

.
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continaation sheet #10,

Lindsay ChamLeal Cogany
6est Chicago, Illinois

April 19, 20, 21, 2h and
June 23,1961

License No. 174932 1

'20. Program and Soose *

Only two licensed items hani been obtained:

J. Yttrium 91 10 millicuries Cbtained in March 196L
E. Iron 55 1 mLilicurie obtained in 1959

Dr. Healy stated that an attempt was made to count the Iron 55 ht it was fotndi

that the beta radiation was too soft. No other use has been made of the material.
The Rtriua 91 had not been opened yet.

21. License CondLtions

Condition 11 - The materini was stored in h laboratory located at Vest Waehington
and lood atnats in compliance with this condition. The place of
storate is either lociced or continaously attended;

Condition 12 - states that the licensee shall comply with 10 cm 23.
' '

Condition 13 - requires use by or under the supervision of Dr. Ibbert Healy. ' Dr.
Healy stated that the material is so used.

'

Condition lh = According to W. Healy, use of the asterial has been limited to
date, but it has not been used and will not be used in h=n= or
in products distrikted to the public. 1

Condition 15 - It was observed that the licensee used the materials in accontance
wLth the refonneed statements and documents.

22. Posting

License No. 124932 1
1

It was noted during the inspection on April 2h,196L, that the room or area in
which the licensed mat,arial was stored was not posted with a *Caation - Radioactive
Material' sign as required by 10 cm m.D3(e). This was corrected by Dr. Healy
prior to the visit on June 23.

License No. L23h,

|

The licensee has entrances to the thori23 and ran earth plant, as well as the
*12.acW waste storage site, posted with a large sign upon which an displayeds -

the conventional radiation symbol and colors and which state the folloetng: *This
entire plant is a RadLation Area Caution Airbome Tedioactivity . Radioactive
Materials. Contaning tanks, etc., in this ans may contain Radioactive Materials."

As shown in Esport Detail 13, the licensee failed to post individaal airborne
redLoactivity areas and was in nonoo:nplit.inos.

It was observed that the licensee affires a label to each thorium shipping container
idnich bears the conventional radiation symbol and colors. In addition, the label
states the wonis 'Castion - Radioactive Materials', and refers to the material
content in kind and quantity.

.

l
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Contiruation :heet til
Lindsay Chemical Compey
West Chicago, Illinois

April 19, 20, 21, 2h and
Jane 2J,1961

23. License No. C-3377

On head won two pounds of thorium metal which had been obtained for display
paneses. The pieces wem obtained machinnd and mou.*d on a wboden plaque, and
include:

Plate 3" x 5= x lih*
red ha x 3/8= diameter
Rod 2" x 3A * diameter
Bar 3" x 1/2? z ljh*.

Threaded Pipe h' x JA' diameter .

No items of noncompliance were noted with respect to this license.

Enclosures:
itshihit A
Exhibit B
axhibit c (h pp.)

.
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R*dioactivity Stttemet

The Lindsay (bemical Division hereby informs its employees that some of the
materials handled by the Division are radioactive, and that radtoactivity is present
in parts of the plant and laboratory areas.

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

Radiation is not new to man. The most coauton forms of rediation with which'

we are familiar are ordinary light and sound. Although we cannot t ee them, the radia.
tions from radiometive materials are somewhat more powerful than s.sible' light.

Ordinary light is not harmful, yet exposure to strong sunlight for several
hours can cause patnful sunburn. Similarly exposure to small quantities of radiation
from radioactive materials probably does no hara, but exposure to large amounts of ra-
diation can cause damage.

~

Actually there are naturally occurring radioactive materials and radioactiv-
ity in everyone's body, in the food we eat, in the earth, in the tricks 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 tbc National Committee for Radiation
Protection and the Nattoral Bureau of Stanlard . Although these amounts of radiation
are small, efforts are continuuusly being made by Lindsay to decrease then by means
such as better housekeeping, exhaust and dispuaal sys tems, and rotation of jobs.

In working with any hazardous euterial, including radioactive materials, it
as desirable to reduce exposure to the harerd to a minimum. This can be done by fol-
loving safety instructions on the use of proper protective equipment such as gloves
and dus t masks, and instructions on the randiir.a; of thorium-containing materials. Al-
though the radiation hazard at the Lindsay facilities is believed tn be sr.411, it is
rscommended as a general safeguard that contact with radioactive materials and inhala-
tion and it.p stton of Just, etc. tw kept at a minimum consistant with practical opera-
ting conditions.

During the er e than 55 years of Lindsay's history in business handling
these materials, tnero has been na evidens.e, either direct or indtrect, of any harm
to the health ot' any explayee working with these radioactive materials.

The Radtation Safety Officer or rsther qualified pe.rsons will be glad to dis-
cuss this nat ter with ycu pt.rsanally a t any convenient time.

Your signatur- tr. tre space provided tx: low indicates that vau hava re set ".
s tatemen ts given ' ' -i--* ~- -- ' -

you signing s o y -:
. u,: . ....

As.erican Potash & Chemicas Gus pw a t W..
.

1:est Chicago, Illinou

' nave r*;4d tr.. .itmW * t tem.*nt cor.t erni:a; t a It u u t avity tt the Landsay Chemical Diet-
skon.

~~~ ~h~es t Ch tcag =, Isn m
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Lindscy Chimic:1 Co..

.

.

INEFI:!DET E/SDS#ENTS ~

Ihe following meas 2rements wem obtained by the Compliance zerresentatives
as the result of independent nessumments perforned with a Technical Associates
Juno Survey Meter Model No. 6.

- The messurements listed below am primartyassociated with thoriun operations

Restricted or Object e Area.

location Unmstricted Area Sarveyed Surve? results

Monazite Restricted Storage A m a 7 mr/hr at 1 meter
. Roasting Contains Eagged On 10-12 mr/hr at 1 foot

Shed 7-10 ft. high

Between
Bldg #9 & Bldg #1 Rsstricted Pink Salt Stock No measurable Activity

Pile-Approx. 20 tons

Bldg #9 Restricted 1st Flcor 1-5 mr/hr
Gen. Background

" " 2nd Floor
Gen. 3sekground 1-5 nr/hr

a " 3ni Floor
Gen. Background 1-7nr/hr

" " 3rd Floor 30 nr./br at
Drurs of Thorium two inches from sarface

Nitrate
(ThNoy),

" " hth floor
Gen. Background 0 3 mr/hr

n " lunch Room &-2nd Floor No Measurablelocker Roora Activity

North Plant Unrestricted Sidewalk 0.05 - 0.1 mr/hr
Entrance

!%rimeter of 'Jnrestricted No :'masarable
Fence-East Side- Ac tivity
.'.djccent to Rarc
Earth 0 erations

'

'91dg. 99 'Jhmstricted Outer J.11-Zast Side 0.19 nt/hr
through window No :tessarable
in adjacent street Activity

( 91dg. F12 Unnstric ted South End-approx. O.h :.r/hr
25 ft. from eldg.k12.

-

*
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Lindsay Chemical Co.
.

4D1188J19 Page 2-

.

DTPH'IENT MEAS 7ADE7TS (CGITIN'ED)
.

Restricted or Object or trea
Incation Unrestricted Area Sarveyed Survey Results

. Burial Site At surface of 20 mr/hr
(12 acre plot) Restric ted Gangae

At 15 feet fmm pile 15nr/.N" "

Burial Site
(32 acre plot) aestric ted Hocent dredgings 55 mr/.4

" 3estric ted Weathend dadgings 20 mr/hr

- Road connecting th mstricted At read surface 0.2mr/hr ,

main plant &
burial site

Railroad bed Unrestricted At railroad track O.hrr/hr
adjacent to
burial site

Barial site 'Jnrestricted Meas 2rements made C.9 to 1.2 rr/hr
(12 acre plot) along outer perister

of cyclone fence at
h-5 feet (West fer:ce)

Bldg. #2 3estricted Thorium Nitrate 3-hmr/hr
ikpackaging Th
Aisles

" " Drams containirg 20 er/hr
Thorium Nitrate

Bldg #2 Restricted Cascade . loon 5-7mr/hr
2nd Floor.Gew t**u

Bldg #2 Hestric ted " Hammer Hood" $ er/hr
( a 4- r.e e )

.

.- =< *mee- ee e
-

1
*
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DIEPDMIT ITAS*1RB4D!TS (CCITR'UED)

The masamments listed below are primarily * associated with ram earth
operations.

.

3estricted or Object or Ana
loc ation Unrestricted Ana Surveyed Survey Results

1

Bldg #1 Restricted Muffle Barnece-Used 2-3 mr/hr
for Th02 & 3am EarthDrying-4t outer surface -

.
" " Dact work from roof

to Dast Collector 2 mr/hr
) " " .tof Area No measarable .-

activity

j Bldg #2 ans tricted Bag Collectors for No nessarable
: Ram earth oxide acti vity

Rotarf Driers
.

Bldg. #3 destricted Barnesite 3otary No neasarable
Driers activity

"Storage An as Praseodymium Oxalate. No mensarable
of 91dgs. 1, 2 Not in caitainers but activity4

4 &3 piled loosely

; " " Containers of 2 ar/hr at sarface
Cmde Yttrium

Deotmium (wet) No measurablea "

stored loosely activity

" " .Dre earth chlorine. No measurable
(Stond looselyT activity

* " Pacified Yttrium No measurable
in containers activity

"

" " 2ernesite - in No measurable'

50 lb. drums activity

" " Polishing Compound
Lindsar Code Mumber.'

711 - 153 lb. drans
" " At drum sarface 0.2 - 0 3 nr/hr

- " " At I noter from No neasarr.ble
a 9 dram pellet activity-

Optical * O 0.1 - 0.2 nr/hr
< " "

Erbium - 50 lb.

drum *J- at sarface

" " 3are earth fluorick

Linds:r/ coie #370

l

! -

i , ,

a

1

4
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Lindsay Chemical Co.
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INIEPE!! TIT ?CASRE:STS (CCCTINtED)

Ihstricted or Object or Ana
Location Unastricted f.ren S2rveyed Survey ksalts

Storage Bestricted Ram earth nitrate No measurable activity
Ana of Lindsay code #350
Bldgs. 1, 500 lb drum -

2&3,

Zero I-Optical scope No measdable activity" "

50 lb containers
- " " Ram earth chloride No meas 2rable activity

Lindsay code 3ho I
50 lb dra

" " aarc earth oxide - 0.1mr/hr
50 lb dra

At S rface

. _ _ _ .
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H. L. Price, Eirector Jaly 20,1959
Division of Licensing and angulation

: Washington, D. C.
!

. toy c. Hageman, Director, Ins;ection Division
'

*
Chicago Operations Wfice,

.

I.*lSPFCTION REPCHT - LINDOAY C:2?ICAL DITISIN - WEST CHICAco, ILLIN3IsLIC%SE WOS.i

124932-1, E-136, C-3377, s4533, S4750, S4850, S-h869,
34569A, 34869B, S-h962, S-5088, s-50*8P, s-509hA, S-509hB, s-509he,
S-5098A, s-509BB, S-5398c, S-5098D, s-5107A, S-5107B, S-5107C, s-51070,

e

S-5107E, S-5120, 3-51hBA, s-51h88, s-SuBc, s-5232, s-5232A, S-52323,
s-5239, s-5239a, S-52393, s-523.9c, s-5267, s-5267A, s-5267B, s-5267c,
s-5267D, s-5337A, S-5h78c, S-5h183, s-5h78A, s-5h88A, s-Sh883, 5-5h88c,

-

s-53acA, s-5hh2, s-5hh2A, S-5hh2B
s4088A, 8-5148D, s-5206, s-5206a,, s-53373, s-538083-Sh69A, S-5h69B AND s-5h69C.(PARTS 30 & l

sIMBOL: ID RCW

Ihcioned is on inspection report for the Lindsay Chemical Divisionat Vest Chicego, Illinois.

No itone of nonempli.tce ven obernd or ot w%e noted daring
;

the ?ourse of the inspection.,

Enclosure
'

:nspection Kaport (1 cy)

CC:
Harvin N Mann, .'sst. Lir., Div. of Inspection, m' ash.. r/ encl.(orig.)
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** ' wNfTED STATES ATOMIC ENERGY COMM15$w.48**gif, #'I'

'

COMPLIANCE INSPECTION REPORT
.

-

- 1. Name and address of Rea= 2. Date of inspection .q yy . , ,
,

' k.''

' . - Lindsay Chemical Division
- gS . American Potash & Chemical Corparation June 12, 1959. g.

i T e of inspenion FinspectionTP7 258 Ann Street
h, West Chicago, Illinois 4.10 CFR Pan (s) applicable ,.

,'

20,'30, and LO ' f!. i r Q*
.?Zjm ~ w*.

. . . . . . . . . ' . . . , .
;.; 4

y'." e i _.

' ' s. Ucense number (s), issue and expiration dates, scope and conddions (including arnendments) .

.,4- . 4W L . . , , .

'd '.12-h932-1 5-2349 3-31-61 ' Scope The following materials in any form, 't_otajl - ',
10 mL111 curies. to be need for laboratory research'

- 3"h * ' ' S. .L e d.5,,, y la ' "
. . . ,

.

a -dBariumlhD Promethiumlh7 l) g;*.,-

Lanthanum lho . Phosphorus 32; ; . . .
.

: j. Petassium h2g.F9' . ,|Cerium IL1-
- < j

Praseo #mium lh3 , g. u .Cerium ILh -

- Praseo# mium lhh ';Babidium 86 . Py N-
'

Cesium 13h J Samarium 153 -|C4 i*

Strontium 90 *gd,.MgM; ,p.
; ,

. Scandium h6Baropium 152 .*
.

Tf" . Ecropium 15h
_

4

, ,

4
-: Yttrium 90 . > N D"!

Iron 55 # .o -

Noodymium lh7
*

. MLzed fission prodnets[$W '
ii Sulfur 35Iron 59'

,,
.

, e . W' E9.'. M;-<

-

-

fl0-Material to be used at'above stated. .;
.

Conditions
. address. fil-Material may also be used at West fk'' y

~ Washington ard Wood Streets, West Chicago,' Illinois.,
#12-To comply with 10 CFR 20, Chapter 1. .#13-Ma- f(
terials shall be used by or under direct supervision

,. ,. . . - p.Ge. ., n . ... .e. of Dr. Robert M.' Healy. #1h-Material shall,(C0iTINUED)
~' 6. Inspection 6ndings (and items of noncompliance) .

3 f. . . , 4,,,. ,. . L.,g. ,. ,4, . 3 .
,

-

The persons intervisued, who supplied the inftzumnon contained in%his' report, verwe'.1.;4
. . .

. r .

*

x
jN M ., .. . Dr. Robert Esaly, Radiation Safetr Officer and ' 4.'f.St.g*hr.[g,ii

'S& 3 : Bead of Prodact and Process Development Section . ;.
-

. . - S .y.pgh? g(;;j:Dr. R. S. Landauer, Sr., Badiation Physicist, Consultant u;
,

. CD s .A,
.Edward B. Maryniv, Radiation Technician w

.,5."- 3] .Jyp -o -
' " . d B.i ... ?$,r. y-<:3 %

* *
~ *

1.

. . ., ,.
*

The inspector was unaccompanisd. n::: ~ -u .v . . ; ,
_, , ,.

. .

3:t .Q. t c j#; . . <g.,:.) .j 3,t;.License Number 12-h932-1 ,

,.,.

- th y .\

This program will be done istdor the supervision of Dr. Healy but the program has i-h,y
not yet been started and no isotopes have been procured. Dr. Healy could not set 7 .,,] 6
a date for the anticipated start of the program but said be would notify the COO v o ."

, ,/' 9@%.( t j . ,.fiY$.-
A f. ~. 'Inspection Division 30 days after theyrogran is begun.

N:r y[s f h r;;
' 'YS Ib1License Naber R-106 /

-

, ~ > . -
' .

f .
.

, M :L g ;3.*agy. &...,c s

, . . ,
- -

t~
.

M,, . .The scope .cf the program and the description of the extraction process (with pictures)~ * ' .
,,, elaborately described in the inspection report of June 16,1958, and will not be

aW(hhe*Whe -amount of. inventory is sti.ll ma.intained around 10,0,00 .t.a .s' (00511NUED)en
f. ; c- . .--r -m .. -~ ,.,;_

.j'
s. Is " Company ' aaNM* information cnarmined in this report?'.Yes O. g ;g'M[.7. Date of last previous inspection No O,

(S ecify page(s) and paragraph (s)) -I'O' b;p.g, h W.' , , ; g.gy g.106 V 12/3-12/57 P
<.

N4
.,y:$.U}.r#%s J.M%~^

. ' .
QibWe*%-946.i C

- -
/.-

i

< r w7,~.+.: '' ' * '

[
* .

J' -

gt

M. , # .
DLsTm!BUTION: "% [. ', '.

* ~fi ' .; ,*,y .*

y.- '' l ' t - .. ,. -

.g yarvin M. Hann, Assistant Director Ric _.
P Division af InspectLon ' 3 "' *m

= .a.n .

; *-l" Washington (Orig.) / 4 Approved by: att,--Dirwetermoy'i- , ~ g' sur,m .<,

U.uR.'LiPrice, dis, tor Inspection Divisicut, COO .p
. .

dDivision of Licaastne mid Begulation'

.#s ,_ .:so u . . . . ,<
. ' , *' "A Y

.

h
# Mg ,%. s '&y;9 f M. b j,y '

- July 6,1959 ' PMyd.t --Dashington (1 ey) * [T '
' 'i

6.gf# 4 M urn . - ,.

. ce,,. ,,,,,, ,,,,,, g[ .
..

,

9 e~ :;.r * -
, , , .' ,

* v!!f additional space is re9ured for any numbered item above, the continuation may be extended to the reverse of this form'using ' ,hea..

'.i fornut, leaving adaent margin at top for binding, identifying each item by a hee and noting * Continued" on the face of unde
J

Mp appropriate item..s;*ff;tg.O '. .
- ; s.-nm ...

. eL - U ' . . > ' - < ""'* : W 3.; gg),! -
.

"* *'
!..

-n.. ; mscomurunmons suotus en ser rosts tw a serAa4Tu corsarsc urmonAwnns **. ., . : ;.,-.h L ' - . % ,- 6 . . .,.m, .-..,.;. .,

~ . . . .u.

|
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Continuation Shoet'#1
Lindsay Chemical -

p West Chicago, 7dinois>
.

June 12, 1959t

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

12-h932-1 (continued) Conditicsis s' (continued) not be used in or
on human beings. #15-Material shall not be
used in ;roducts distributed to the public.
#16.Licennee shall possess and use material
in accordance with statemente, apresenta-
tions, and grocedures contained in his appli-
cation aceived 3/16/59.

R-106 9-15-58 h-1-59 Scopes Licensed to receive possession of and
f- title to raw source material wLthout quantity.,

f, ji limitation tros persons licensed by the AH;,
.s- c- #.~ .~and through importation in accordance with tho' "', _' '' 6.., , , . ..;,

proced2res described in application of 3/11/58,
as amend &d 7/12/58, for processing and resala;
and 20,000 pounds of refined soarce material.

containing ap;rox1=ately 125 Th0K for use in
experimental development of recovery techniques.
Further licensed to transfer and deliver -
possession of and title to refined source aa--
terial to any person licensed by the AEC within
limits of his license.

Conditions: floquired to maintain records of in-
ventories, receipts and transfers of source
material. Subject to all provisions of the
AE Act of 195h as amended,and to all valid rules
and regulations of the AEU, including 10 CPR 20,
except that, pursuant to the grovisions of
Section 20 501, exempt from compliance with the
pmvisions of Section 20.203(f)(2) as applicable
to the labeling of inner containers used in the
shipment of inonaaits ores, and as applicable to.

the labeling of containers of natural thorium
material used in f actory processing operation as

s .. described in application d 12/h/57.''Meither H '. ., . . . . ~ -

this license nor any right themunder to be
,

assigned or otherwise transfernd.

; C-3377 7-5-55 7-1-56 Scope Licensed to receive possession of and
title to 2 pounds thorium metal for use as

g h" part of an ezhibit for educational purpons.-

-
Conditions: Subject to all provisions of the

AE Act of 19% as amended. and all valid rules
and ngulat6cns of the AEC. Neither ttda li-
conse nor any right thereunder to be assigned
or otherwise transformd.

S-h533 1-28-58 7-31-58 Scope 2 pounds thorium chlorida and 1 pound
*

thorium for shipment to Canada.
g

f(.
# Conditions: To comply with 10 CIR 20 and the,. ,

it. ' . . )I e *
*

AE Act of 195h as amended, and all valid<.s

s c'.- rules and ngulations of the ABC. Neither.

y /- e this license nor any right thereunder to be,

| assigned or otherwise transferred.
'
t *

l
I y. .. , ,,

, -
. . . -v i .

m.,.. . . . . . . . . .e. * = " * * ' * * * ***" ~

,, , - - - - - - - - - - . -
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Continuation Sheet #2
Lindssy Cbenical
West Chicago, filinois

June 12, 1959
- 5. License armber(s), issue ed expiration dates, scosa and conditions (irs. lading

anec&aents) (continued)

S-h750 h-22-58 10-31-58 Scopes 5 pounds thorium carbonate for ship-
ment to Canada. *

Conditions: To comply with 10 CE 20 and the
AE Act of 195h as amended, and all valid
rules and Mgulations of the AEC. Heither
this license ne any right thereunder to be
assigned or otherwise transferred.

S-h850 6 25-58 12-31-58 Scope: 10 pounds theium sulphate for ship-
mont to h tario.

Conditions: To comply 4th 10 cm 20 and the
AE Act of 195h as amended, and all valid
rules and regulations of the AEC. Neither
this license ne any right thereunder to be
assigned or otherwise transferred.

S-h869 7-10-58 12-31-58 Scope 2,500 pounds thorium nitrate, r e ship-
ment to Toronto, Ontario, aid Canada.

..Conditions: To co:nply with 10 Ca 20 and the-
AE Act of 195h as amended, and all valid
rules and regulations.of,the AIC. Neither..-w. S
this license nor any right thereander to be
assigned or otherwise transferred. -

~

S-h869A 7-10-58 12-31-58 Scope: 2,500 pounts thorium nitrate fof ship.
ment to Toronto, Ontario, and Cmada. .

Conditions: To caaply with 10 cm 2) ed the '
AE Act of 195h as amended, and all valid
rules and regulations of the AEC. Neither
this license nor arg right thereunder to be
assigned or otherwise transferred.

S-h869B 7-10-58 12 31-58 Scope 2,500 pounds thorium nitrate for ship-
ment to Toronto, h tario, and Canada.

.

Conditions: To comply with 10 cm 20 and the
AE Act of 195h as amended, and all valid
rule and regulations of the AE. Neither
this license ne my right thereunder to be
assigned or otherwise transferred.

-
S-h962 8 25-58 1 31-59 Scopo Borax I7 fuel assembly sectiona con-

taining thoria for shipment to Svitserland.
-r,w..~....._.._., C.cnditions : To comply with 10 CR 20 and the ,# *.

.AE Act of 195k es amended, and all valid
-

rules and regulations of the AEC. Neitler
this lioones nor any right thereunder to be
assigned or otherwise transferred.

S-5088 10-15-58 3-31-59 Scope 2,000 pounds thorium oxide for shipment
*

to Canada.
Conditions: Tb comply with 10 CR 2D and the

AE Act of 195h as mended, and all valid
rules and regulations of the AEC. Neither
this license ne asy right thereunder to be
nomigned e otherwise transferred.

.

t

- - _ - ,. , -. . -- - .- _ ____ _ -
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Continuation Sheet #3
Lindsay Chemical
West Chicago, Illinois

i

.

June 12,1959

5. License number (s), issue and empiration dates, scope and condLtions (inolading
ammadmente) (continaed)

,

S-5088B 10-21-58 3-31-59 Scope 2,000 peands thorium aside for ship-
ment to Canada.

Conditions: To comply with 10 cm 20 and the
AE Act of 195h as amended, and all valid
rulsa and mgu]ations of the AEC. Neither
this license ne my right thereunder to be
assigned or othemise transferred.

S-509hA 10-21-58 3-31-59 Scopes 2,060 pounds thorium oxide for shipment
to Canada.

Conditions : To comply with 10 CFR 20 and the
AE Act of 195h as anended, and all valid
rules and regulations of the AEC. Neither
this license ne my right thorounder to be
assigned or othemise transferred.

S-509h3 10-21-58 3-31-59 Scope 2,000 pounds thorium oxide for shipmcat
to Canada.

Conditione: To comply with 10 CFR 20 and the
~' ''d"'' * -

' '* AR Act of 195h as amended, and all valia -' -

rules and regulations of the AEC. Neither
this license nor any right thereunder to be

-

assigned or othewise transformd. -

5-50She 10-21-58 3 31-59 scope 2,000 pounds thorium oxide for shipment
to Canada.

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

5-5098A 10-22-58 3-31-59 Scope 3,000 pounds thorian oxide for shipment
to Canada.

Conditions a To comply with 10 CFR 20 and the AE
Act of 195h as amended, and all valid ralss and
maulations of the AEC. Neither this license
nor any right themander to be assigned or other-
vise transformd.,

3-5098s 10-22-58 3-31-59 Scope 3,000 pounds thorium oxide for shipment
.to Canada.- - . ~ - . . - . _ _ s . .- , , e.6 w v .. >- . .-. _ , .

Conditions: To comply with 10 CFR 20 and Sie AE
Act of 195h as manded, and all valid rules ad,

' regulations of the AEC. Neither this license
nor any right thereunder to be assigned or other-
wise transferred.

~

S-5098C 10-22-58 3-31-59 Scopes 2,000 pounds thorium oxide for shipment to
Canada.

Conditions: To comply with 10 CR 20 and the AE
Ast of 195h as amended, and all yalid rulee and
mgulations of the AIE. Neither this license ne
any right thereunder to be assigned or othemise

a transferred.

!

|'

'

|
.

1

. . _ - . _ _ _ - - - . . _ . _ . . - . . . - - - - _ - _ - - _ .
!
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Continuation Sheet eh
Lindsay Chemical
West Chicago, Illinois

June 22,1959
* 5. License neber(s), issue ad expiration dates, scope and conditions (includingWta) ,(continood)

S-5098D' 10-22-58 3-31 59 scope 2,030 pounds thoriun oxide for ship-
'

gent to Canada.

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

S-5107A 11-3-58 h-33-59 scope: 7,000 pounds thorium oxide for ship-
ment to Canada.

Conditions: To comply with 10 CR 20 and tts
AE Act of 195h as amended, and all valid,

rules and regulations of the AEC. Neither
this license nor any right the sunder to be
assigned or otherwise transferred.

S-51073 11-3-58 L-30-59 scope: 2,000 pounds thoriata c'xics for ship-
ment to Canada.

Conditions: To comply with 10 cm 20 and the
AE Act cf 195h as amended, and all valid

. -, .. * *- *' **

' rules and regulations of the AE. Neither
this license nor my right themunder to be

.
assigned or otherwise transferred.

,

S-5107C 11-3-58 h-30-59 Scope 2,000 pounds thorium oxide for shipment
to Canada.

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

S-5107D 11-3-58 h-30-59 Scope 2,000 pounds thorium oxide for ahipment
to Canada.

Conditions: To comply with 10 cm 20 and the
AE Act of 195h as amended, and all valid rules
and reg 21ations of the AE. Neither this
license nor any right the sunder to be assigned
or otherwise transferred.

*

S-5107E 11-3-58 h-30-59 Scope 2,000 pounds thorium ozide for shipment
to Canada.

..;,- m. .+ .' Conditions: To comply 4th 10 cm 20 and the '^^

AE Act of 195h as amended, ed all valid rules
and n gulations of the AEC. Neitter this li-
cones nor any right thereunder to be assigrM
or otherwise transformd.

5-5120 11-7-58 h 30-59 ccoper 16 ounces thorium ozide for shipment to
Bo 1sada.

Conditions: To comply with 10 cm 20 and the
AE Act of 195h as amended, and all valid rules
and regulations of the AE. Neither this li-
conse nor my right thereunder to be assigned
or othenvise troisferred..

- . , . . - ., . . . - - , - . - - - - , _ - . , , , . . - - - - - ., .- - . . ~ . . , , - - - . -- ,- - . . . - - , . _ -
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Continustion Sheat f5
Lindsay Chemical
West Chicago, Illinois

June 12,1959

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

S-51h8A 12-2 58 6-30-59 scopes 2,000 pounds theiam o' zide fcr ship-
ment to Canada.

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

S-51h8B 12-2-58 63959 scope: 3,000 pounas thorium oxide for shipment
to Canada.

Conditions: To comply with 10 CFR 20 and the
.

AE Act of 195h as amended, and all valid
rules and reg 21ations of the AEC. Neither
this license nor av right thereundev to be
assigned or otherwise transferred.

S-51hBC . 12-2-58 6-30-59 scope: 3,000 peinds thorium oxide for ship-
sont to Canada.

, . ..Conditicass To comply with 10 CR 20 and the '" '2, ,,_'

AE Act of 195h as amended, and all valid
rules and regulations of the AE. Neither
this license ner any right themunder .to be~

assigned or otherwise transferred.
5-5232 1-28-59 7-31-59 scope: 2,500 poands thoriam nitrate for ship-

ment to Canada.
Conditions: To comoly with 10 Cm 20 and the

AE Act of 195h as amended, and all valid
rules and regulations of the AE. Neither
this license nor any right thereunder to be
assigned or otherwise transformd.

5-5232A 1-28-59 7-31-59 Scopes 2,500 pounds thorium nitrate for. ship.
ment to Canada. -

Conditions: To comply with 10 CR 20 and the AE
Act of 195h as amended, and all valid rules
and regulations of the AE. Neither this li-
cense nor av right thereunder to be assigned
or otherwise transferred.*

s-52329 1-23-59 7-31-59 Scope 2,500 pounds thorium nitrate for shipment
to Canada.

. . . , . , , , . . . ,
--

- - - - . - '

^ Conditions: To c,omply with 10 CFR 20 and the AE
-

/et of 195h as amanded, and all valid rules and
regulations of the AEC. Neither this license
nor any right therwunder to be assigned or
otherwise transferred.

S-5239 1-30-59 7-31-59 Scopes 1,500 poJnds thorium oxide for shipamt
to Canada.

Conditions: To comply with 10 Ca 20 and the AE
Act of 195h as amended, and all valid rules and
regulations of the t.EC. Neither this license
nor any right themunder to be assigned or other-
wise transferred..

.

-_ - . . - _ . - _ . - . . . - - - - , _ , - . . . ,
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Continaation Shoet i6
Lindsay Chemical
West Chicago, Illinois

June 12, 1959

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

5-5239A 1 30-59 7-31-59 Scope 1,500 pounds thorium oxide fcr ship-
ment to Canada.

Conditions: To comply with 10 CPR 20 and the
AE Act of 195h as amended, and all valid
rules and regulations of the AIC. Neithe r
this license nor any right thereunder to be
assigned e otheavise transferred.

S-5239B l-30-59 7-31-59 Scopes 2,000 pounds thorium oxide for shipnent
to Canada. .

Condit, ions: To comply with 10 CFR 20 and the
AE Act of 195h as anended, md all valid rulas
and agulations of the AEC. Neither this li-
conse nor any right tnereander'to be assigned
or otherwise trasferred.

S-5239C 1-30-59 7-31-59 Scope: . 5,000 poands of thorium .oride for_ ship ..,.g.m, y'

mest to Canada.
Conditions: To conply with 10 CFR 20 and the

AE Act of 195h as amended, and all valid zules'

and regalations of the AEC. Neither this li-

conse nor any right thereunder to be assigned
or otherwise transfernd.

S-5267 2-13-59 8-31-59 Scopo 1,000 pounds thoriam oxide for shi; ment
to Canada.

Conditions: To comply with 10 CTR 20 md the
AE Act of 195h as asunded, and all valid rales
and regulations of the AEC. Neither this R-
conse nor any right thereunder to be assigned
or otherwise transferred.

S-5267A 2-13-59 8-31-59 Scope 1,000 pounds thoriam oxide for shipment
to Canada. -

Conditions: To comply with 10 CFR 20 and the
AE Act d 195h as amended, and all valid zules
and regulations of the AEC. Neither this li--

corse nor any ri(#t thereunder to be assigned
or otherwise tronaferred. .

, r , . . .,u. s. . u .m <- .m e
S-5267B 2-13-59 8-31-59 dcope 1,000 pounds thorium oside for shipment

to Canada.
Conditions: To comply with 10 CFR 20 and the AE

Act of 195h as amended, and all valid rules and
regulations of the AEC. Neither this license

nor any right thereunder to be assigned or other-*

vise transferred.

.

e

_ _ . ,,-.,----,a- - - - - - - - - ' ~ ' ' ' ' ' " ~ ' ' ~ ^ ~
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Continuation Sheet 47
Lindsay Chemical
West Chicago, Illinois

June 12, 1959

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

'

S-5267C 2-13 -59 8-31-59 Scope 1,000 pounds thorian exide fe shin
mont to Canada.

Conditions: To comply with 10 CFR 20 and the
#E Jct cf 195h as anended, and all yalid
rales and m gulations of the AIC. Neither
this license nor aqr right thercander to be
assigned or otherwise trmsferred.

S-5267a 2-13-59 8-31-59 Scope: 1,000 pounds thorixa oxide for ship-
r.ent to Canada.

Conditions: To co: ply with 10 CMt 20 and the
7E Act of 19<h as asended, and all valid
rulos and regalations of the AIC. Neither
this license nor any right themunder to be
assigned or ottarvise transformd.

S-3337A 3 26-59 9-33-59 Scope 3,500 pounu thorium oxide for shipment
to Canada.

Ccaditions: To comply with 10 CFa 20 cnd the
AE 1.ct of 195h as amended, and all valid rules ,,
and regulations of the AIC. Neither this 11-
conse nT any right thereunder to be assigned

. or otherwise transferred.
,

S-5h78C 5-18-59 11-30-59 Scope: 2,000 pounds theriu oxide for shipnant
to Canada.

Conditions: To comply with 10 CFR 20 and the AE
Act of 195h as amended, and all valid rules and
regalations of the AEC. fleither this license
nor any right the reunder to be assigned or other-
vise transferred.

S-5h78B 5-18-59 u-30-59 Scome : 2,000 pounds thori2m oxide f or shipment
to Canada.

Conditions: To comply with 10 CFR 20 and the AE ,

Act of 195h as amended, and all valid rules and
regulations of the AEC. Neither this license
nor any right thereunder to be assigned or
ethorvise transferred.

.

S-Sh78A 5-18-59 9-30-59 Scope: 1,000 poun'.s thorium oxide for shi; ment
to Canada.

.
, . _*' ' ' " * ' - Ccnditions: To comply with 10 CFR 20 and 'the'AE "

Act of 195h as anended, and all valid rules and
regalations of the AEC. Neither this license
nor ary right themunder to be assigned or other-
vise transferred.

S-Sh88A 5-20-59 11-30-59 scope 1,000 pounds thoriam oxide for shipteent
to Canada.,

Conditions: To comply with 10 CFR 20 and the AE,

Act ct 195h as amended, and all valid rules and
rega14tions of the AEC. Neither this license
nor any right thereunder to be assigned or other-
wise transferred.,

_ _ . _ . . . . _ . . . - -
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Continaation Sheet #8
Lindsg Chemical
host Chicago, Illinois

Jane 12, 1959
.

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

S-5h689 5-20-59 11-30-59 Scope s 1,000 pounds thorium oxide for ship-
unnt to Canada.

Conditions: To comply with 10 CFR 20 and the
AE Act of 195h as amended, and all valid .
rales and reg lations of the AIE. Neither
this license nor av right thereunder to
be assigned or otherwise transferred.

S-5hB8C 5-20-59 11-30-59 Scope 2,000 poJnds thorium oxide for ship-
ment to Canada.

Conditions: To comply with 10 CMt 20 and the
AE Act of 195h as assaded, and all valid
rules and regalations of the AEC. Neither *
this license ner av right thereander to be
assigned or otherwise transferred.

S-538oa h-17-59 10-31-59 scope 2,500 pounds thorias oxide for ship-
annt to Canada.

Conditions: To comply with lo CFR 20 and the :W', . s. . . . ,q*.. . , , . . ..

AE Act d 195h as amended, and all valid
rulsa and regulations of the Mr. Neither .,

-

this license nor any right thereunder to be,

assigned or otherwise transferred. - ''

S-5hh2 h-23-59 10-31-59 scope 1,000 pounis thorias oxide for shipsent
to Canada.

Conditions: To comply with lo Cm 20 and the
AE Act of 195h as amended, and all valid rulsa
and regalations of the ADC. Neither thirt li-

, conse nor aty riEht trarounder to be assigned
or otherwise tressferred.

S-5hh2A h-23-59 10-31-59 scope 2,000 pounds thoriam oxide for ship: ant
to Canada.

,

Conditions: To comply with lo Cm 20 and the
AE Act of 195h as assaded, and all valud rules
and regulations of the AIE. Neither this li-
conse ne any r! ht thereander to be assignedE.

or otherwise transferzwd.
S-5th2s

'

h .. - '.. . .-23.-59 10-31-59 Scose 2,000 pounds thorium oxide for shipment_.....m

' ' to Canada. ' .

Conditions: To~ comply with lo Cm to msd tis
AE Act of 195h as ascaded, and all vali.d rules
and reg.tistions of the AEC. Neither this li-
conse nor av right thereander to be as::igned
or othenrise transferred.,

S-5088A Coo, Inspection Division, does not have license.
3-51h8D Coo, Inspection Division, does not have license.
5-5206 Coo, Inspection Division, does not have license.
s-5206A Coo, Inspection Division, does not have license.
3-5337B Coo, Inspection Division, does not hae License.
S-538on Coo, Inspection Division, does not hae. license..

.
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Continaation Ghcot (9
Lindsay Chemical
West Chicago, Illinois

J ae 12, 1959
.

5. License naber (s), issue and expiration dates, scope and conditions (incladinganecdments) (continued)

S-5k691 5-12-59 11-30-59 Seope : 1,000 pause thorium emide for ahip-
ment to Canada.

Conditions: To comply with 10 CFR 20 and the
JE (ct of 193h as amendert, and all valid rules
and regulations of the Afr. Neither this 11-
conse nor any right thereunder to be assi nedEor otherwise triasferred.

3-5h69B 5-12-59 11-30-59 scope 2,hD pounds thoriam oxide for shirasat~

to Canada. '

Conditions fo comply with 10 CFR 20 and the
15 Act of 195h as amended, and all valid rules
and rgelations of the AEC. Neither thic li-
cense nor any right thereunder to be assigned
or otterwise transferred.

.

5-5h59c 5-12-59 11-30-59 scope: 2,000 pounds taorism oxide for shipment
to Caanda.

Condition:::
... ...,s A- To comply with 10 CFR 20 and the AE.

Act of'195h as asended, t.nd all valid rules 'sid
-,

regalations of the A r. !;either this license
nor nry right themunder. to be assigned or other-,

vise trar.sferred. *

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

of monasite sand with an average content of six gar cent thoriam oxide; thedaily usage is aboat 30 tons.

The work force now nuhers aboat 250 people of which aboat 215 ;nople wear
film badges on a refrular basis; the office persomel do not wear film badges.
The process is a 2h-hour per dsy, six d.T/s per week operation. All of the
ore is received in bags as -203 mesh sand and la imported fmn South Africa.

A review of the film badge acords shows the e.njcrity of the gassia readings-

to be recorded as lus than 59 uilliroentgens for a two-w ek period.

.., ,,, la the past several months, sees unexplained beta exposure readirds haivi bNd' ~ ' " '

reported. For example, for the period ending March 30,1959, the followingstedte were reported:

Badge Essher Beta Erposure (milliroentgens)
200

95-

15 US1M 1M
196 350
198

,

590
197 930

,

I
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Continuation Staet 410
Lindsay Che::ical
West Chicago, Illinois

June 12, 1959
I

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

The operator who wore badge number 197 also wore badge number 275 at the
same time, side by side on his shirt ;x.cket. The Ir.tter badge medingwas reported as sero for beta exposart.

(a subsequent visit was
vestigate these six films.made by the inspector to the film processor to in-

The rectang2iar open viadow area of the film
was not uniformly darkened and a very definite .hrk circle was visible to
the eyeg further, the six films could be stacked and the cirt:las on the
film coincided. Mr. K. H. Stelter (R. S. Landaaer, Jr. and Company) and
the inspector concarred that the film was ex;[med outside the film badges.
However, the method of exposure is still unexplair.ed.)

Encords of radiation surveys, air surveys, personnel nooitoring, materialreceipt, use and shipments are kept.
the highest radiation level to be 8 m11Hrocntgons per hour.Thn latest radiation survey showed

Air samples are taken using two portable units. All satples are nsabered
and to date about h6(D sanphs have been analyzed. Air is drawn thraagh
a 1-1/8-inch diameter Whatman fkl filter at a rata of 35 liters ;mr minutefor fifteen minutes.
sulfide crystal. An alpha count is made seven days later using a sine

,-."-~'~''"*"""s,.,

A review of the sampling analysis roccrds shows considerable prognss in
the redaction of air contamination levels. The following table is a list **

of the highest concentrations taken fro:n the latest air surveys. Sons
buildings have over 100 sampling locations and only the highest valaes arereported here.

In areas when the MPC (P. art-= Perminalble Concentration)
,

is exceeded, the operators are re sired to wear face dust masks. The baseNPC used by Dr. Healy is 5 x 10- microcurios per aillilitor.
!ktilding Number Ana Number times MPC

(Not a nor:nal)
9 D7-1,2,3 Tanks 30 working area5 West side 0.295 Zast side 0.10
5 Balecar 0 51sSand Roasting Shed (Roof) 0.101 Ion Exchange 0 361 Solvent Extraction 0 36,
3 Thorium Famaco 1 323 Pilot Plant 0.23

'

2 Cerium oxide 1 502 Balcour . 1 53 - >''' ~ ~ "" " SandRoehtingShed (Inside) 0 35

,

.

9 Roof 0 569 Oro attack 3 009 Roof. Stack Outlet 2.169 Thorium crystallisation 10.0
9 Drum Packaging 0.83

.
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Continuation Cheet #11
Lindsay Chemical

-

West Chicago, Illinois

Jane 12,1%9 .

.

6. Inspection findings (and itene of noncormlianca) (continued)

All waste prod 2 cts from the process gocs to a 12-acre plot of groand which
is fenced and posted. Tbc area is a restricted area and its entrance gates
are kept locked.

License Number C-3377 -

Two pounds of thorian retal were obtained frcan 0:1 Ridge for dispig pearposes
to illustrate the :sachinability of thoriam metal. The pieces, which were ob-
tained machined and mo2nted on a wooden plaqae, inc14 des

Plate 3" x $" x {a mility;)
Rod h"x3/8"dieseter extrusion)
itod 2" x J/h" diameter extrasion) *

Bar 3" x C "x d" extrasion)
Thzwaded pipe h" x 3/h" dimester (thrsading)

t *' = 'a*P'

Exhibit "A" is a list of export licenses that were uced and shows the license.

number, the amount shipped, the consignee and the date shioped. *

No itene of nonco:spliance were noted or otherwise obserted daring the course
of the inspection.

Ihclocare:
Exhibit A
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EXPORT LICENSE
NUMBER AMOUNT SHIPPED CONSIGNEE DATE SHIPPED

S-h533 2# Thorium Chl. Dow Chemical 2-h-58
1# Thorium Flu. of Canada

.

h-29-58S-h750 5# Thorium Carb. Dept. of Mines -

& Tech. Surveys
S-h850- 107 Thorium Sulp. "

~

7-3-58

8 S-h962 Thorium Fuel Geneva A.E.C. 8-29-58
Conference

S-5120 16 Os. Thorium Oven Harries 11-lh-59-

0xide Warwick, Bermuda

5-h869 2500# Coleman Lamp & 7 31-58
S-h869-A 2500# Stove 8 29-58

10-1-58S-h869 B 2500# "

S-5088 2000# Dominion Magnesium 10-15-58
S-5088-A 2000# " 10 2h-58

10-27-58S-5088 D 2000# "

10-21-58S-509h-A 2000# *

" 10 2h-58S-509h-B 2000#
10-27-58S-509h-C 2000# "

10-28-58S-5098-A 2000# "

10-31-58S-5098-B 2000# "

10-28 58S-5098-C 3000# *

10-31 58S-5098-D 3000# "

'

11-lh-58S-5107-A 2000# =

11-lh-58S-5107-B 2000# "

11-lh-58S-5107-C 2000# "

S-5107-D 2000# " 11-20-58
11-20 58S-5107-E 2000# "

'

S-51h8-A 2000# F 12-16-58
11-28-58S -51h 8 -B 2000# "

12-16-58S-51h8 C 3000# "

11-28-58S-5168-D 3000# "

S-5232 2500# Coleman Lamp 1-30-59
S-5232 A 2500# And Stove 2-27-59

3-31-59S-5232-B 2500# "

.
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EIPORT LICENSE
NUMBER AMOUNT SHI* PED CONSIONEE DATE SHIPPED

S-5206 2000# Dominion Magnesium 1-19-59
. S-5206-A 2000# = 1-19-59

'S-5239 1500# " 2-h-59.

S-5239-A 1500# # * 2-6-59
S-5239-B 2000# 2 6-59"

,

S-5239-C 5000# . 2-12-59
'

S-5267 1000# * 2-13-59
S-5267-A 1000# 2-18-59=

S-5267-B 1000# " 2-18-59-

S-5267 c 1000# # 2-18-59
S-5267-D 1000# " 2-18-59

S-5337-A 3500# 3-2h-59"*

S-5337-B 1500# 3-27-59"

S-5380-A 2500# h-20 59#

S-5380-B 2500# = h-2h-59
.

S-$h69-A 1000# 5-lh-59"

S-Sh69-B 2000# "

g.1g-gg1S-5h69-c 2000# "

S-Shh2 1000# # 5-5-59
S-5hh2-A 2000# " 5-5-59
S-5hh2-B 2000# 5-5-59"

143-5h78-A 1000# " 5-21-59
S-5h78-B 2000# " 5-18-59.
S-5h78-C 2000# " 5-21-59

S-5h88-A 1000# 5-26-59*

S-5h88-B 2000# * 5-26-59
S-5h88-c 2000# = 5-26-59
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