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6. Inspection Findings (and Items of Moncoupliance), Coutinued

10 CFR 20.203 - “Caution cigns, labels, and signals."
(¢)(2) - In that the Prep Room in Building W-1 in which natural
thorium was used or stored in sn amount exceeding 100 times
/' the quantity specified in Aprendix C of 10 CFR 20 was not
v posted with a sign or signs bearing the radidtion caution
syobol and the words, "Caution (or Danger) - Radicactive
Materials."” (See paragraph (9 of details.)
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11.

This was an amnounced reinspection conductad om December 15, 16 and 17,
1964 by J. M. Allan and E. C. Ashley. Mr. Bruce J. Bennett, Plant Manager,

vas notified by telephone of this forthcoming inspection on December 8,
1964,

Mr. Robert Prench, Illinois Department of Public Health, was notified of
this forthcoming inepection, by telephone, on December 10, 1964, Mr.

Leroy Stratton, and Mr. Louis Kreppert, of the I)linois Department of Public
Health, accompanied the AEC representatives during this {nspection.

The following persons were interviewed during the course of this {nspection:

Mr. Bruce J. Bennett, Plant Manager

Mr. Gerald Sinke, Safety Bngineer and RSO

Mr. Theodore Fields, Consulting Radiological Physicist
Mr. Bdvoerd Maryniw, Radiation Hygienist (Technician)
Mr. Dave Lindblom, Head of Sales Order Scction

All information is given in substance unless othervise noted.

13.

Reinspection #3 was conducted on 4/30-5/362; 6/14 and 8/16/62. The licensee
vas cited for. a) pemmitting individuals withi{n a restricted area to re-
ceive in a period of one calendar quarter a radiation dose in excass of 1.25
rem of whole body exposure contrary to 10 CFR 20.101(a); b) causing levels
of radiation to exist in unrestricted areas which, {f an individual were
continuous'y present in the srea, could result in his receiving a dose in
axcess of 100 miliirems in any seven comnsecutive days contrary to 10 CFR
20.105(b); e¢) vot making adequate surveys thereby resulting in the over-
exposure of licensee employees to external sources of radiation as set forth
in 10 CFR 20.101, contrary to 10 CFR 20.201(b); and d) not making adequate
airborne surveys during the monazite ore roasting operation to assure that
eaployees would not be exposed to airborne comcentrations of thorium in ex-
cess of the limits of 10 CPR 20,103, contrary to 10 CFR 20.201(b).

Corrective action taken by the licensee concerning the above nentioned items
of noncouplisnce was as follows:

A, Certain tanks were noted to have been shieslded with lead in order to
reduce the lavels of radiation exposure to employees. It {s further
noted that since the last previous inspection six employces have been
reported to have received expogsures in excess of 1250 millirem in one
calendar quarter. Three of these were determined to have been valid.
(For m;h‘t details pleaso sce paragraphs 44 through 56 of report
details.

b. The licensee is authorized, by License No. STA-583, Condition No. 9,
dated February 27, 1963, to produce not more than 2.5 millirems per
hour at the boundary to subject unrestricted area.

€. Although the licensee did correct this specific item of noncompl tance
it 15 felt that the item is of the repetitive type in that licensee
eployees have been pernitted to receive overexposures on several oc-
casions since that time.
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IISPRCTION HJCTORY, Sontinued

13. Cout'.nued
d. This item vas correzted by the establishnant of a frequent routina
breathing zone and general air sample progrsm in the sand roasting
shed. It i3 noted that that facility was eliminated from the thorium
process during 1764,

14. The licenses's facilities comstitute the West Chicago Plant of the Awerican
Potash and Chemical Corporation. This plant produces rare earth and thorium
compounds. The licensee stated that approximately 4 tons of monazite sand
sre used daily in the production of the rare earth and thorium compounds.
The monazite sand was formerly obtained from Africa but at the present time
the sand i{s procured from Florida. This Florida monazite sand conaists of
approximately 45% rare earth oxides and 4% thorium oxide.

15. According to the licensee, the rare earth portion of the plant is {n full _
production while the thorium compound production is partially curtailed at
the present time. %

16. A flow diogram, iocluding updated modifications, of the licensee's chemical
process for the treatment of the monazite sand and the extraction of the
rare earths and thorium has been submitted to the Division of Materfal Li-
censing of the Atomic Energy Camuission. The licensee states that he con-
siders inforzation within this flow diagram as “Company Confidential"
information. The licensee demonstrated to the AEC representatives at the
time of the inspection & copy of thie diagram. Due to the fact that this
infomaticn {s "Company Confidential" a copy or description of this chemical
process is not included as a portionm of this inspection report. The flow
diagram, as such, is not pertinent to deterainations of safety and/cr com-
pliance. Prom this flow diagram, the licensee identified certain portions
of his operation wvhich he consider: to be the most likely to result in air-
borne radioactivity. These areas are considered in more detail in cother
sections of this report.

17. The plant manager of the licensee's West Chicazo plant i{s Mr. Bruce J. Bemnett.
Mr. Bemmett reports to Mr. G, T. Deck, the licensee general manager. In the
operational portion of the West Chicago plant, reporting to Mr. Benmett, is
Mr. Roy Maclean, Production Superintendent. Reporting to Mr. MacLean ere
two General Plant Foremen, Mr. Everett Lewis and Mr., Kemmit Moekop. Reporting
to Lewis and/or Moskop are various plant foremen and reporting to tb“ fore-
men are the individusl workaers.

18. Mr. Gerald Sinke is the Radiation Safety Officer. Mr. Sinke stated that the
position of RSO {s & pert time position and utilizes approximately 20% of his
time. As Radiation Safety Officer, Mr. Sinke reports directly to Mr. Bennett,
the plant manager. Mr. Sinke's primary position is that of Safety Epgineer.
As Safety Engineer, Mr. Sinke reports to Mr. Robert Gregg, the licaensee's
Personnel Manager. Mr. Sinke stated that he has been assigned and accepts
full responsibility for the radistion safety program. He has assisting him
cne full-time techniclian, Mr. Bdvard Maryniw. Mr. Maryniv makes essentially
all the surveys and collects all the samples including their amalysis; however,
Mr. Sinke is responsible for radlation safety program,

17, The licensee has no Radiation Safety Committee. Mr. Theodore Filelds, Radiologica’
Physicist, Health Physics Associstes, Ltd., Highland Perk, Illinois, is retained
by the licensee on a consulting basis. Mr. Plelds stated that he reviews the
licenses's data, records, changes in process, and discusses up to date regulo-
tions, etc. on a quarterly basis.
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21,

Mr. Sinke stated that, as the Radiation Safety Officer, the entire radiation
safety program of this licensee is his responsibility. In discharging this
responsibility, Mr. Sinke stated that he cam require that operations be sus-
pended. This would be accomplished by Mr, Sinke going to the various persons
mentioned above in paragraph 17 according to the type of problem imvolved.

Mr. Sinke said that he has the authority to go directly to the licensce's
control office io Los Angeles, California if naecessary. Mr. Sinke cited three
occasions in which he had to shutdown processes. Two of these imvolved in-
dustrial hygiene probleus while tha third {nvolved radiation safety concerning
the malfunctioning of a dust collector. Nome of the shutdowns lasted more
than approximately 2 hours, according to Mr. Sinke. Mr. Sinke stated, however,
that the method of accomplishing radiation safety generally did not iavolve
the closing down of processes. Rather, if an area appears to present a "prob-
lea",. the method of operation in that particulsr srea would be reviewed aud
then he would recammend changes in technique of operation within this area
instead of closing doun the area or requiring that equipment be changed. If
the change of technique did not eliminate the probelm, the next step would
then be to change the process equipment., In reviewing such an area from the
standpoint of elininating amy potential hazard which may exist, Mr. Sioke
stated that the area would be sampled in detail to determine the actual hazard
present. The AEC representatives inquired as to whether, iu this detalled
reviev of the particular area, cousideration would be given to reducing the
time spent by employees within that arca. Mr. Sinke stated that he has con-
#idered controlling time spent by employees ou certain processing operations
but that this has not been dome. Mr. Sinke stated that it was not the in-
tention of the licensee to oparate om a control time basis for emplovees.
Hovever, the licensee stated that some personnel rotation has been done as

& result of air sample and film badge data. This rotation has been by the
day or week according to Mr. Sinke.

Since there is no quantitative 1lait on the amount of source material which
the licensee may possess under License No. STA-553, procurement control is
not exercised as a function of the radiation safety officer. Rather, material
procurement control is exercised by the purchasing department and {s based on
an econonic control function.

BADIOLOGICAL SAFETY PROCEDURZS

22,

23,

24,

The licensee has no written operating procedures specifically for radiological
safety for distribution to his employees. However, Mr. Sinle stated that
procedures concerning the general subject of salety for certain process opera-
tions are being vritten. Scame of these procedures, which include general in-
formation as to radlation safety, are in effect now, according to Mr. Sinke,

The licensee has devised a full page statement draving a new employee's itten-
tion to e St that bo may be working with radicective materials and reguiriog
the emrloyee's signature. Bxcept for a brief oriemtstion period for new
employees, all trainin; {s om the job type given by either the individual',
foreman or expericnced fellow workers. Foremen hold weekly sefety meetings

in their particular areas. Mr. Sinke stated that radiation safety is among
the topics discussed. Also, it 1s the plant foreman's responsibility to
assure tha: people working under him are fasiliar with radiological ;rocscuires.
The foramen also verbally {nform employecs when respiratory protection is re-
quired during pariicular operations. Beyond this requirement, the employee

is permitted to *wear the respirator at any time that he chooses.

In visiting the production areas of the plant, it vas noted by the AEC repre-
sentatives that no rarticular radiolegicsl safeguards are eoployed by the
licensee other than hooi2d equipment for certain operations and ome case of
demonstrated use of rospiratory equipment.
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RADIOLOGICAL SAFETY PROCZDURES, Continued

25. The licensee provides rubber shoes, boots, gloves, oplash goggles, rain-
coats, end hard hats. The licensee does not provide any other clothing
for his employees except that listed above, The licensee does provide
shover rooms and space for a change of clothing for the employees. How-
ever, it is not a company requirement that an employee take a shover or
change his clothes prior to lesving work, although “most"” workers do
shover and change clothes prior to leaving the facility at the end of a
work shift, according to Mr. Sinke. The licensee provides S mioutes at
noon for 'wash-up" time, but employees must shover and change clothes on
their own time «t the end of the work shift. The licencee stated *hat the
employees take their dirty work clothes home to be laundered. It was ob-
served on one occasion, by the AEC representatives thst *he majority of
employees did shover and change clothes at the end of the work day.

26. The licensee's research and developuent facilities, known as “W-1", are
located at West Washington and Uood Streets in West Chicago, lllineis.
The licensee's production facilities are located at 253 Ann Street, Weat
Chicago, Illinois.

27. At the research and development facilities, the licemsee has r'u“reh and
development chemical laboratories and small scale pilot plant operations.

28, The production facility covers sn area approximately 300 yirds by 100 yards
in size. Within this production area the licensee produces both thoriua
compounds and rare earth compounds. To a large extent, production facilities
for the two classes of compounds are physically separated by being logated
vithin different areas and different rooms within the processing buildings.
The thorium generally is handled during processing within three separate
areas of tlie production facilities. These areas are arbitrar‘ly designated
as facilities A, B, and C for purposes of this report.

Facility A: Pour-story thorium building.
Pacility B: Purnace Room (calcinating room) within building No. 3,
Facility C: Blender area in Southwest section of building Ne. 1.

29. Pacility A, the four-story thoriun building i{s bullding No. 9. It is the
licensee's main processing facility. The monazite sand ore is received in
the loading area on the first floor of building No. 9 in plastic lined bur-
lap secks. A bag is placed inside an cpen faced hood ("sand hopper") and
ripped cara by an operatcs. For this operation the upper part c¢f the operator's
body is partially inside the hood to afford him sufficlent leverage for
ripping open the baj. While opening the bags, the operator wears both res-
pirator and gloves. The emptied bags are placed in a "tote" which {s o
metal container without a lid approximately 3 fect high by 5 feet long and
4 feet wide. The empty bags are then transferred to an area known as
“twelve acres” and burned in an open pit.

J0. The momazite sand is transferred from the "sand hopper" om the first floor
to the fourth floor of building No. 9 by way of a vom gear in enclosed
ductwork. At the fourth floor level, the sand is emptied {nto totes in
one-ton quantitics. Theso totes are carried by crame to baking pots where
they ure dumped and the sand baked with H,80;,. The pot baking operations
take about 6 hours,#rr wvhich the material is allowed to sit for about 2
days. There are 6 sets of & pots each for a total of 24 pots. At the
present tima only four pots are being used. Cenerally, one man works in
the pot baking area according to Mr. Sinke.
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.

33.

3s.

After baking, the material is unlosded into hopper-type portable bins and
carried by crane to the front of the building. The material is allowed tn
fall into a fumnel type duct into dissclving tanks located on the third
floor. At this peint in the process the material has the copsistency of
molasses. Also located on the third floor are the filter presses to which
the material goes from the dissolving tanks. Filter cake fram the filter
presses is transferred to redissolving tanks on the second floor. Evapo-
rator tan's and rotary filter presces are also located on the secord floor.
Additional dissolving tanks are on the first floor.

The thorium buildimg is equipped with a variety of typical chemical processing
equipnent for the conversion of the monazite ore into rare earth and thorium
compounds. "his equipment includes acid digestion pots, bleaching, holding,
treatment, and evaporation tanks, flat filter presses, rotary filter presses,
erystaiisation kettles, end weighing and packaging equipnent. The transfer
of the zaterlial within the thorium building, after the introduction of the
dry monazite 34nd into the acid digestion pots, is accomplished with the
materis! in a liquid dissolved state or in a wet solid state with a consist-
ency appewaching mud. The liquids are transmitted by closed piping. The
"mud" may be transuitted either in ductwork from ome floor to amother or in
uncoverca portable bins by use of ecrames or fork 1ift trucks.

At the time of the inspection, the bulk of the final product from the the ‘lum
process consists of thorium oxide. It {a necessary to convert thorium ox ... te
into thorium oxide by calcination. The calcination process, performed in
building No. 3 furnace room, was not in operation at the time of the f{nsper
tion. Located in the scuthuest section of building No. 1 s a twin shall
blender used in the production of thorium nitrate. As stated previously,
(please seo paragraph 15) the current production of thorium compounds by the
licensee is partially curtailed.

Approxinataly one-third of a mile south of the processing srea, th i. a5 a
maintains an enclosed fonced area lmown as "twelve acres”. Within "tuelve
acres" the licensee stores incoming ore shiymoents, seni-processed rare earth
salts (pink salts), and grey oud vaste from his thorium processes. The grey
mud weste s kept for possible future re-use. In additiom to this, a pond
has been forued which s approxinately 50 feet in dimmeter and about 25 feet
deap. According to the licemsee, all the liquid process waste generated with
the plant is discharged to this pond. The licensee stated that the sides and
botton of the pond are not treated to provide for the retention of the liquid
waste., The liquid waste in the vond is allowed to seep throush the ground
soil. The entire "twelve acre" amu is enclosed with a chain-liok fence ap-
proximately six foet high.

Posted at the entrances to, and throughout, the production facilities and
"twelve acres” are magenta on yellow signs showing the standard radistion
caution symbol and tho words, "Caution Radiation Area, Airborne Radloactivity
Area, Radioactive Material, Containers, tanks, ezc., in this area may contain
radiosctive material”. Poated by the time clock at the main entrance to the
facility 1s a Form ARC-3. 1In addition, posted at the main entrance to the
processing facility {s a sign stating “All Lindsay employces working in this
area oust vear film badges ao part of our radiation monitoring prograa.”

Sturage of the ore and of the finished products ia acconmplished in atorage
areas in the main proceseing area nnd "twelve acre” warchouses, Tha un-
processed ore usually is stored in 100 pound plastic lined Lurlap bags.
The finished product ;enerally is stored {n 55 sallon drums.
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FACUJTIES, Continued

37. The "tuelve scre” site is provided with pedlocks for the gates and for the
individual varehouses. The main production site, according to the licensce,
is operated on a 24-hour basis. All sccess into this production facility is
through locked doors, for which it {s necessary to ring for adnission, or by
@ guard desk. A 6 foot chain-link fence and/o: the exterior wallas of the
buildings form the boundary of the licensee's facility. "

33. The thorium workers' lunch room end locker room is located between the 3rd
and 4th floor in building No. 9. The licensee stated that the roon is mopped
once every day. All poople in the thorium plant eat their lunch here, and
sccording to Mr. Sinke, are instructed to wash prior to eating.

39. During a tour of the various operating facilities, it was noted that food
and drink dispemsing machines were located {n the general bay area of build-
& Mo. 3. No surveys or other radiition safety precautions are taken in
this area according to Mr. Sinke. With the exception of building No. 9, it
vas observed that workers in the various areas eat their lunch {n or near
their work area.

BADIATION SAFETY EQUIPMENT AND INSTRIMENTATION

40, The lizensee provides respirators for his employees. The fitting of the
respirators is accomplished under the supervision of the foreman of the
production arca to which the operator is assisned. Mr. Sinke stated that
be has never made up checks to determine whether the masks vere properly
fitted, altho he will periodically checl: 8 man's mask for its general
condition. The licensee stated that he has a sanitation prosram for res-
pirators and other safety ecuipment. According to Mr. Maryniv, people
routinely wire masls inside and out after use - for the sake of cleanliness -
not necessarily for radiation safety reasono. The licensee stated that res-
pirator certridges are changed only vhen a man has more than normal dif-
ficulty i{n breathing through the cartridge and not on a routine basis.

Also, respirators are kopt in the individual's locker when not in use. ‘fr.
Sinke stated that tho use of respirators is a secondary precaution for
protection against airborne contminsticn, while good ventilation {s the
primary course of actionm,

41, The licensece cited four specific areas in which “he use of respirators
is required. They are: a) at th» sand hopper i1 the loading area of the
first floor of building Wo. 9; b) the thorium ox(de room in duilding No. 3;
¢) the scaloc area in building N+ 3; and @) the twin shell opera.ion area
fo buildi=z No. 1. 1In additiom, Mr. Sinke statei what respiraters are
required in these aroas on!y vhen thorium operatioms ars actually performed.

42, The licensce posaceses three lecally constructed air samplers, The samplers
draw 35 1itors per minute through 1% inch 'Mmatmsan 41 £ilter paper. For the
counting of air samples, the licensee possesses two Tracerlasb Model CE-13,
two 2P1 alpha scintillatiom counters, using a ribber hydrochloride window.
These detectors feed into Tracerlab 1000 scalers. In addition, the licensee
POSsesses a Tracerlab spectrometer and ratemeter with a two inch gama
scintillation detector located in a 2% inch lead shield. The licensee also
possesses a thin ond window Geiger detector, which feeds into a Tracerlab
1000 gcaler. Por portable.instrumentation, the licensee has one Muclear-
Chicago Model 2112 alpha survey peter, one Nu:lear-Chicago Moda) 2612 beta-
g@ma survey neter, and one Victoreen Modal 440 low enaergy survey meter.
These portable meters were operadl. at the tine of the inspectiom.

43. Dr. PMolds stated that he calibrates the licensee's beta-gama survey meters
quarterly with a radium standard, and that the one alpha meter te calibrated
each time it (s used.
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All employees assigned to "plant work" at the licensee facllities are under
fila badge control service, except thoce classified as peneral office worlers.
Those individuals acsigned to the therium processing operations are on a
veelly badge exchange period while those assigned to the rare carth and
“other" operations are on o monthly basis. All film badges are obtained

from R. §. Landauer, Jr. and Coupcoy, latteson, Illinois. There are pres-
ently 120 people under monthly badge service and 19 people on weekly badges.

Enployees not vorking in the thorium processing operations were assigned

badges as of July 1, 1964 to cemply with the requireuents of the State of
Illiocis Radlation lionitoring Act.

Fila badge racks have been placed at the employce entrance to Duilding lio. 2.
All hourly plant employeces enter and leave through this entrance since tize
cards must be punched and this locaticn alone has the necessary time clocls,
Eaployees have been lnstructed to leave their film badge in the assigned
rack each day according to Mr. Sinke. In addition a guard, whose office is
located in the entrance area to Fuilding lNo. 9, periodically checks to see
1f each enployees leaves hic badge upon leaving the building. This, however,
is not done on & routine or required basis according to Sinke. Accordimz to
Mr. Maryniv, he persconally males a tour of the plant each day to see if each
person has his fila badge on. According to Maryniv, badges are soaetimes
left st home or in the eaployees clothing loclker at the plent., If the badge
is ot home the coployee is reminded to bring it in the next day; L{f at the
plant the e=ployec i¢ instructed to get it irmediately and wear it. According
to Maryniv, tmporary badzes are not issued for the forgotten badges.

Mr. Sinke puts out a weclly (sometimes bi-weelkly) film badge exposure report
to each foreman in the plant. This report advises the foremen of each of

his wvorkers current exposures. It is the foreman's responsibility, accord-
ing to Sinke, to rotate the workers on a job if any ome individual's quarterly
exposure is likely to exceed 1250 mrem.

The licensee has chosen to restrict all personoel exposures to the 1250 mrem

per quarter limit rather than obtain the prior occupational exposure history
and prepare AEC-4.

A review of film badge records covering the period from the lLast previous
inspection of 1962 to the latest film badge report of 11-9-64 vas made during
this inspection, This review showed that thoriunm processing workers average
botveen 20 and 50 mren per weck and that rare earth vorkers average about 5 -
10 mrem per month, The supplier claims to be able to read down to 5 mren.
Licensee calendar quarters rup frem 1-15 to 4-15, 4-15 to 7-15, 7-15 to 10-15,
10-1% to 1-15, with the exception of the following, (see paragraphs 43-54)

no exposures in excc-s of 1250 mres in any calendar quarter were noted froo
£iln badge records.

B e

By letter dated May 9, 1963, (see Exhibit D), the licensee reported an exposure
of 1270 mrea to have been received by during the period 1-15-63
to 4~15-63, 1In the May 9, 1963 letter the licensee advised Mr. Gy ' ex-
posure appeared to result froa the improper storage cf drums containing thoriw
nitrate in & vorking area. During the December 1964 inspection tre following
film badge exposure informatioo was gleaved from the licensee's files regardin;
Mr. MUY’ exposure during this period,

!gnsn.sl Body Filo Bgdic Results-pren
1-15-63 to 2-15-63 8460

2-15-63 to 3-15-6 270

3-15-63 to &-15-65

Total 1270 sren
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43.

Continued
3. Azcording to G. Sioke, Mir.@WNEW vas vorling in Building lo. 1 during
this period and was perfoming pazkaging of thoriun nitrate in 55 gal-
lon drums, Mr. Sinke advised that a mumber of the filled druwas ap-
parently were stacked irmediately adjacent to Mr, TEESS worl orea
and thus created a higher than pormmal bazliground. The exposure apjeared
to be a valid perzennel expocure and thercfore t ns c in
nsoz-lisnze with 10 CFR 23.10 » for pemitting Mc. to
rezeive in excess of 1.25 rea durlng the first calendar quarter of 1963,

O ——r

Dy letter dated May 9, 1763 (see exhibit D) the licensee reported vhole
body exposure of 156U mrem for Mr, during the fivst calendar
quarter of 1963, Thc perlod of cxposure is from 1-15-63 thru 4-15-63.

a. During the Deccuber 1964 incpestion Mr. Gerald Sinke adviszed that Mr.
Mgy’ cxposure was received while he was working in the D-7 tank area,
3rc flocr of Duilding Ne. 9. According to Sinke large quantities of
therium sulfate was being stored in druns in this zres and apyarently
MlGw vis not rotated on his vork assigmment as often as he shoulc
have been in order to hold dowr his expesure.

b. The expocure of 1560 mrem received by lir. 4Ahee during the period
1-15-63 thru 4-15-63 appears to be valid tha
0

o) 2 for permitting thic employee to
receive in excecs of 1.25 rem during the first calendar quarter of 1363,

PR
Ly letter dated Scptember 5, 1763 (Sec Exhibit D) the licensec reported

fila badge readings of 1410 nrem (vhole body) for Mr. JRilabiyee during
the second calendar quarter of 1963, April 15 - June 15, 1963.

3. During the December 1764 inspection film badge records maintained for
Mr . ARgapy vere trevieved. This revies shoved the 1410 mrem exposure
reported by the licensee did not include the entire quarterly exposure.
When totaled Mr. ‘WG exposure for the sccond celendar quarter of
1964 vas 1600 mrex= rather than the reported 1410 mrem. The reason for
the discrepancy, according to Mr. E. Maryniy, was the report was riada
according to the film badge supplier's quarters rathen than thelr owm
established quarters and thus did wot include two weekly film badge
readings. The exposures shown for Mr. M sre es follows:

Badze Date nre
lct Quarter 2-15-63 70 (first badge Lasucd)
3-15-63 150 i
2nd Quarter 4-15-63 690 (noted by supplier as
containated badge)
5-15-63 410  (badge vorn from 5-15-63 to
$5-27-63 vhen SSlF vas put
on 8 weekly badye - badge
noted by ayjilcr as contasinated)
5-27-63 © (first weokly badge)
6-3-63 100
6-10-63 100
6-17-63 100
6-26-63 110
7-1-63 40

7-8-6) 130  (badge noted as contaninated)
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50.
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Ot ¥, Continued

a. According to C. Sinke, lir. MERw vas wvorking in Suflding lio. 1 during
this period and wac perfoming pazlkaging of thoriun nitrate in 55 gal-
lon druns. Mr. Sinke advised that a nucber of the filled dnumas ap-
parcntly wvere stacked irmedistely adjacent to Mr, work area
and thus created a higher thap nor=al bazliground. The exposure opjcared
to be a valid perszennel expozure and thercfore th c in

h » for permitting Mr. to
1.25 rex during the first ealendar quarter of 1963.

Ly letter ézted May 9, 1363 (see exhibit D) the licensee reported vhole
body exposure of 156U nrem for Mr. CEadiRRSSMees during the first calendar
quarter of 1963, Thc period of exposure is from 1-15-63 thru 4-15-63.

3. During the Deccuber 1964 incpestion lMr. Gerald Sinke advized that Mr.
exposure was received vhile he was vorking in the D-7 tank ared,
3ré floor of Duilding Ne. 9. According to Sinke large quantities of
therium sulfate was being stored in druns in this crea and a2p.arently
was not rotated on his vork assigmment as oftan as he shoulc
have been in order to hold dowr his exposure.

b. The expocure of 1560 nrem received by lir. SAlee during the period
1-15-63 thru 4-15-63 appears to be valil thereio
" 124 0 for permitting this employee to
receive 1o excess of 1.25 rem during the first calendar quarter of 1263.

- e

Ly letter dated Scptember 5, 1963 (Sec Exhibit D) the liccnsec Teported
filn badge readings of 1410 nrea (vhole body) for Hr . St Ry ¢.ring
the second calendar quarter of 1963, April 15 - June 15, 1963.

3. During the December 1364 inspection film badge records maiotained for
Mr.ARgagy vere revieved. This revies shoved the 1410 mrem exposure
reported by the licensee did not include the entire Guarterly exposure.
When totaled Mr. ‘PN exposure for the sccond calendsr quarter of
1964 was 1600 mrem rather than the reported 1410 mrem. The reason for
the diccrepancy, according to Mr. E. Maryni:y was the report was rada
according to the film badge supplier's quarters rathen than their oum
established quarters and thus did not include two weekly film badge
readings. The exposures shoum for Mr. M are as follovs:

Badze Date  pre:

lct Quarter 2-15-63 70 (first badge Lssucd)
3-15-63 150 L
2nd Quarter 4-15-63 690 (noted by supplier ac
contaninated badge)
$-15-63 410  (badge vorn from 5-15-63 to

5-27-63 vhen SR vas pat
on a weelkly badge - badge
noted by ayyllcr as contaminated)

5-27-63 © (first weokly badge)
6-3-63 100
6-10-63 100
6-17-63 100
6-26-63 110
7-1-63 40

7-8-63 130 (badge noted as contaminated)
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S1.  PedeeSepges Continued

de Pate Brea
7-15-63

3rd Cuarter

7-22-63 20

7-23=03 90 (noted as contaainated)
0-5-63 110

9-2-63 50

9-9-€3 20

2-16-63 o

9-23-63 =

9-30-63 e

10-7-63 a (zininal)

L. lr. WEES teroinstod his employment with the licensee in Noveuler 12353,

¢, Acscording to G. Sinle, Mr, Apymgaeworked in the thoriua cascade rom and
part of his dutles included transferring thorium beariny seni-liquid
soluticns fraa contalner to contaiver. Sinke advised that during these
transfer operations soue of the solution would gplash and settle on
SPENe clothing, ete., and that the badge contamination and resulting
£iln exposures occurred because of this.

d. It will be noted that the badge: for the weeis of 4-15-03 (630 nren),
5-15-63 (410 mren), and 7-8-63 (130 mren) wvere all poted as contxinated
5\ and contributed 1230 nrem of the 1630 mren quarterly exposure.

g e. Fron information gathered during the inspection it appears the greater
»{ part of the expocure reported for lir. SN resulted fron film badge
i contaminaticn rather than as a valid perscunel exposure.

T S .

Ly letter dated February 19, 1964 (see Exhibit D) the licensee reported an

M exposure of 1290 mren (vhole body) to M. ERSIRaedN  .rin: the fourth
calendar quarter of 1963, October 15, 1963 to January 15, 1964,

8. A reivew of fila badge records wvas made during the December 1964 fospec-
tion and shoved the folloving for Mr. SUMMMEE during the exposure period.

Bedce Date mren

1-15-63 120
2-15-63 100

3-15-63 90
4-15-63 g0
5-15-63 120
6-15-63 70
7-15-63 300
8-15-63 200
9-15-63 560
10-15-63 550 )
11-15-63 330 ) Total 1290 mres
12-15-63 360 )
1-15-64 3%
2-15-64 110

L. According to Mr. Ginke, ‘u o thoriun plaot worker snd wvas durin:
the exposure period assigned to o thorius vitrate evaporation process
and other sesoc!ated jobs, According to Sinlc, SN vac not rotated
#00n gnoush to prevent his fron exceeding 1.25 mres durln; the quarter.
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¢. The cxposure appears to bo valid, fers the licensea n nen:o-lizns

gth 10 CFF 20.101(1) for permnittins iz, "EESIGmto receive in excoss of
1.25 ren during the fourth calencdar cuarter of 1063, .

53, aieit———— .
Dy letter dated July 24, 1364 (see Dxhiblit D) the licensee reported an ox-
pocure of 3210 mraa (whole body) to lir, elnsGwmerwmb during the cesond
calendar quarter of 1204, April 15 to July 15, 19064.
a. During the Decenber 1964 imspection a zeview of lir, Gewlilfs fila badge
tezords shored the follouins excosure for 1964,
Eilo Dake prey Pila Date =]
1-13-62 o (uinimal) 6-29-64 70
1-27-64 10 7-6-64 o
1-27-64 o 7-13-64 79
1-5-64 n 7-22-04 20
L=10-64 © 7-27-04 '3
2-17-64 % B-3-04 159
2-24-64 o 8-17-64 230
3-2-64 m 8-31-064 o
3-9-64 B 9-7-064 o
3-17-64 ' 9-14-64 ©
\ 3-23-64 o 9-21-64 =
Y, 3-30-64 o 9-25-04 o
\b 4-6-6L o 10 :5-64 n
4-13-64 L 10-12-64 n
4~20-64 n 10-19-64 -]
4-27-04 o 10-206-04 o
§5-4-04 1130 11-2-64 o
5-11-64 co 11-9-64 o
6-15-64 650 11-16-64 [}
6-22-64 90

b. According to Mr, Sinke, Mr.<Gsamel is a garageman who ra irs 21l company
vehicles. The compeny garage is physically separated froau all thorium
processing work un the plaot site. The only comtact lir. Al b5 with
the thorium processiag operation, according to Sinke, is +hen he 1s re-

iring o vehicle which is used in the processing facility. In sdéitiom,
may valk through the processing facilities om his way to other areas,
but doeo not momuzlly linger io any area.

c. Mr. Qugmelscould oot account for the higher than sormal badge readings
during the subject calendar quarter. Sinke suggested SO may possibly
bave had his badge oo a jacket pocket, removed the jacket and left it on
@ vehicle or container in which thoriun was etored. Independeat measure-
pents taken in the parage ares during the inspection shoved a general
background of less than 2 mr/hr. Independent msasurceects takes on 3
truck used for hauling sludge vaste process materiels from the processio]
sres to "12 acros” shoved s maximm reading of 35 mr/hr inside the truck
at contact with lumps of “erud" vithin the bex,

d. 1t doss not appesr frou informati | gathered during the L{mspoction that
tue exposures showvt oo the film badges can be considered & valid person-
pel exposurs to Mr, G,
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“l

5S.

56.

S —
Dy lattor dcted July 24, 1964 (sce Exhibit D)
P e

the licencee reported an ex-

pozure of 3210 mrex for ¥r. for the cecond ealendar

quarter of 1964, April 15 tc July 15, 12064,

&. Guring the inzjection a.review of lir . sl x (1o ind;c re:ovds
vas nade and shosed the folloving exposures for 1364%:

1-15-64 150 7-6-64 80
2-15-64 62 7-13-64 120
3-15-64 n (oinimal 7-20-64 20
4-15-C4 [ 7-27-64 o
5-15-64 309¢ 6-5-64 c
6-15-04 4 £-12-64 “
6-22-64 40 3+31 thmu
6-22-04 40 10-206-64 =

b. The 20d calendar guarter totals Jfor Mr. , as geen fro= the
above results, in fact are 3270 are=. (Apparently the badge result fos
the week of 7-6-04 were not totaled Lo when tae July 24, 1364 letter
was writtes %o tha Comsission).

e. M. Sinke advisec that *val a uvirehouze man (thoriun £inal
product sterage) =ud also calivere? the intra-plamt =ail. Sinke stated

that WeSMMPWNY nover spact any unusual amounts of tine in the fmmediate
aress where thorius vas stored in drums and comtalners, but would spend
scze tinme im thelr preximity during bLis mormal job function:.

¢. During the inspeztiom independest ceasurements vere made of drums con-
taining thoriua mitrate and whizh vere bein; storved in the warehousa io
ehich Mr, WMNasumlew vorked. General background readings were froa 0.3
to 0.5 gr/hr iv normally occupied areas. Readings om 55 gallon drumc
containing thoriuz mitrate read up to 75 wr/hr at contact (Eberline
£-500C BG meter probe) and between 20 anéd 30 wr/br at o foot.

e. The exposures chown on Mr. abmiisetababe fl1- badge: for the period
April 15, 1964 to July 15, 1564 de mot apjesr to be cunsisteat with
other badse periods. According to Sinke there was s slightly greater
quantity of thoriun stored {n the varehouse during the subjest period

than is normally encountered but PREResdteh worl. hablts did not change
that such to show suzh an increase in exposura.

£. 1t does not appesr fre= {nforzation gathered durin, the inspeztion that
the entire filn badge cxposure for the period in question (particularly

the 309) mrea for the week of §-i5+64) vas in fact valid persounoel
exposure to Il-b

BOTIFICATIG! OF EXPOCUTIS TO PRESGALL

Rotification in writing wac furcished each of the imdivicualc mentioned
sbove regarding thoir quarterly filo badge results. The sotification com-
tained the information required by 10 CFL 20.405(®).

USE OF PIASTIC BOLOEES PO [ EADCES

The licensee represcntatives (ntervieved during the luspection stated they
feel many of the exposures reported from the fila badges are not velid per-
sonnel exposures but are astritutala to badre contaminetion resulting froo
1icuid matericl splashing from proc2ss containers and jetting on the filn
bad;e.
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PERSOMNLCL, MONITORUK, Coutluued

56.

USE OF PLASTIC HOLDERS FOR FIX BAGEY, Coatinued

a. In order to alloviate this problem, the licensee started placing all
fila badges in lightweisht clesr plastic holders on December 14, 1964,
The bolder camplotely encloses the film badge and (s worn on the person.

BADIATION SURVEYS AND/OR EVALUATIONS

57.

59.

‘l.

The licensee stated that direct reading instrument surveys are not performed
on a routine basis except for surveys for alpha contamination im box cars
and trucks after unloading of raw material. The licensee stated that the
only thorium dust contaminatiou "survey" made is a visual check of an area.
Routine daily wash downs of thorium work areas is comsidered 2 sufficiunt
control of area contmaination by tha licensee. Mr. Maryniw, who nommally
makes all surveys, stated that he carries a survey meter with him a3 he goes
through the plant om his "rounds" and "spot checks" an sres if he “sees
something'. Mo beta gacma surveys are performad by the licensee in order
to evaluate personnel exposures to external sources of radlation in the
various thoriun work area. The lack of adequate evaluations, throush surveys,
has resulted in persomnel overexposures to external radiation (please see
paragraphs 44 through 56), Consequently, the li:ensee is in

for fallure to adequately evaluatc the radiation hazards
resulting from his use of radiocactive waterisls to assure compliance with
10 CFR 20,101(a).

The licensee atated that the only routine monitoring or surveys which are
performed by him consists of the film badges worn Ly individuals and ia-
plant and envirommental air sasapling.

The licensee has established no limits for removable contamimation within
his process areas or otiier areas of his facilities. In addition, the 1i-
censee has established no linit for personnel contamination of his employees.
The licensee has performod no surveys to determine the extent of removable
contamination to the persons of his employees. The licensee provides no
instrumentation to his em;loyees for the purpose of persommel momitoring for
contamination, Mr. Sinke stated that the licensee depends on continuous
clean up to control contauination.

It was observed duriln; the course of this inspection that several areas in
processing Building lo, 7 were danpened and operators were using hoses to

vet down the floors of various thorium work areas in this building, Mr. Sinke
stated he did not consider surface contanination as controlled by the licenses
to constitute amy problem.

The licensee performs occasional beta gamaa surveys of the fenceline surround-
ing the "twelve acre” site to sesure that radiation levels at that point de
not axceed 2.5 millirems per hour as stipulated in License Condition No. 3.

The licensee stated that ho has no vaste stresms, ss such, leaving his plant
site. As stated previously, liquid vaste L& discharped to the pond at
"twelve acres”. The licensee states he has done no saupling of this liquid
discharge esince the last previous inspection., The licemeee states that he
balieves such sampling to be of little value due to the location of the dis-
charge line and vaste pond vithin the confines of his own facility. Results
of previous ssaples taken by the licensee and AEC represemtatives of this
1iquid waste showed values which vere less than those ectablished for thorium
for release into the sanitary severase system (per 10 CPR 20,303(f)(1)) and
on the sene order as those volues pemitted for relcase fute untestricted
areas (par 10 CFR 20.106(L)).
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BADIATION SURVEYS AND/OR EVALUATIONS, Continued

63. The licenses’s in-plant air sampling program Ls of two types. These types

are breathiog zone (B.2.) and general air samples (G.A.5.). The licensee
stated that all the plant i{s sampled every two weeks. According to the
current schadule, a total of 22 B.Z. and 43 G.A.S. samples age taken every
two weeks. The in-plant areas and types of samples taken bi-weekly are
listed as Exhibit A to this report. Hr. Maryniv, the persoa who takes all
sanples, stated that the breathing zome samples are collected at the in-
dividual operator's breathing szone while the operator is perfomming his
assigned vork function. ‘Bach of these B.Z. samples Ls taken for five
oioutes and counted and analyzed for natural thorium following a 106 hour
vaiting period to allow for the decay of all other natural airborme con-
tainates. A review of the licensee's breathing zone air sample results
for the second half of 1962, all of 1763, and the first eleven months of
1964 revealed numerous occasions during which the sanple results showed
greater than the maxiown permissible concentratiom for natural thorium

(3 X 10-11 uc/ee), per Column 1, Table I, Appendix B, 10 CPR 20. Several
of these routine B.Z. sauples showed concentration results of S0 to

176 X 10~11 uc/cc of natural thorium. In addition, during 1964 a total of
151 B,Z. samples were taken during experimental thorium opcﬁtou of which
81 sanplos showed concentration results in excess of 3 X 10711 e /cc f’
natural thorium, One of these 31 sauples shows a result of 737 X 1074 we/e .
(approximately 246 X MPC)., A zompilation of breathing zone air sample
results for the perivds mentioned above is shoun as part of Exhibit B to
this report,

According to Mr. Sinke, the maxicmex permissible con:entration serves as

the base line for operations within the plant. 17 an area (s above this
base line, the techainues are reviewed and corrections made. If this does
not reduce the airborne comcentration, then equipment will be replaced snd/
or operating techniques revised. (It is here vhere the experinental breath-
ing zore sanples are taken). If air saapling incicates that an area is
below thic base live, resardless of the sboolute value of the air sample,
no action is taken to reduce the airborne conceatration,

The licensee stated that veighted time studies have been made for certain
thoriun operations. 1In the performance of this weighted time study, the
foremsn and the operator involved have estimated the elapsed time for an
operation (o & given area, The time study is based on the number of hours
per day which the particular operation will take. A particular operation
may or nmay not be performed every day. The licensce statod that it has
ostizmated that the length of time for the various thorium operations range
from several minutes to 3 - &4 hours, The licenses does ~ot use a time

study as a basis for liniting the amount of time which any employee spends
vithin a given area within the plant. The licensee stated further that he
does not comtrol exposures to airborne concentrations of radlosctive materials
by limiting the time spent by employees within such concantrations. When
asked by the AEC rapresentatives if determinations of persommel overexposures,
based on a 40 hour work week, were nade following high breathing sone air
sanple results (please see paragraph 63 and Exhibit B), Mr, Sinke stated he
did not. Rather, the operatiom which ylelded the high air sasple would be
resampled, and Lf the second sample 1o also hijh, then action would Le
initiated to correct the #ituation; that s, chocking of the equipment and/
or cleaning of the area. The licensee also stated that any ome particular
eaployee nay or may not be involved im any ona thorfum operation. Also, the
licensas had no idea (or record) as to just vho was lovolved in the thorium
operations vhich had ylelded excessive airborne concentrations, as previously
discusesed., The licemsce was advised that fallure to evaluate personnel ex-
posures resulting from high thorium airborne coocentrations ao determined by
breathing sone air sample =asults (n order to establish complionce with

10 CPR 20.103(s), gepetituted roncanyliance vith LU CFR 20,200(b).
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RARIATION SURVEXS AND/OR EVALUATIONS, Continued

66.

67.

The licenses's in-plant general alr samples (G.A.S.) are collected in all
areas vhere thorium work is now or has been done. Bach G.A.S5. sample is
taken for 5 minutes and counted after a 106 hour decay period as in the
case of the bresthing zone samples. As stated previously, each desijznated
area (please see Exhibit A) is sampled bi-wveekly. Mr. lMaryniv stated that
these samples are collected near the center of the particular area, perhaps
severa] feet from the nearest thorium operation. During the firet elevan
months of 1564 the licensee collected a total of 645 G.A.S. sanples. Four
of Mt sanples showed results in excess of natursl ium MPC of

3 X 10711 ye/ce., The highest results showed 14.7 X 107 % we/ec. For more
detailed information concerning licensee's G.A.S5. sample results, please
see Exhibit B, attached to this report.

For enviromaental sampling, the licensee currently cellects weekly samples
ot 3 different locations and quarterly samples at 42 different locatioms.
All enviromental samples are sixty mioute saaples collected at s rate of
3% liters per mimute through 1k inch Whatman-41 filter paper. The weekly
samples are taken at Ball's Green House (West of the plant), Vedder's
fBouse (East of the plant), and on the plant property located between the
other two locations, The quarterly samples are taken at various points
along the entire boundary line surrounding the licensee's property. The
licensee stated that no envircmmental sample result has exceeded MPC for
unrestricted areas per column 1, Table II of Appendix B, 10 CFR 20,

The licensee stuted that old, surplus equipment that had been used in thorium
process operations was usually steam-cleaned prior to being sold ae scrap
but that this was not done in every case. Also, Mr. Sinke stated that the
scrap equipment had never been surveyed for contanination prior to relesse
{nsofar as ha knew. The licenses was advised that failure to make surveys

of such equipment prior to sale to deternine the presence of radicactive
naterial 0 "

ROSTING AND LABELLNG

Muerous bottles of thorium compounds are stored in the prep room of the
licenseo's building No, W-1 facility Bach bottle was noted to be labeled
vith s magenta on yellow standard radiation caution symbol and showing the
kind and quantity of material contained therein. The Prep Room Area emtrance
however was not posted to indicate the presence of source material stored
therein. The licenmsee was thercfore advised that failure to post the Prop
Room Ares gopstituted™honcomolignce with 10 CFR 20,203(e)(2), in that the
room containad greater than LUU lbs. of source material and wes not posted.
This vas corrected in the presence of the AEC representatives by the place-
ment, by the licensee, of a sign on the entranze door to the Prep Room

show the standard radiation caution symbol of magenta on yellow and the
words "Caution - Radioactive Materials”. For further informatiom concerning
Posting and L:eling please see paragraph 35 under Facilities.

70,

The licenses utilizos fork-1ift trucks and dump trucks te move rav material,
material in process, and waste naterial between areas vithin the production
fecility and to and fro "twelve acres.” Mr. Sinke stated that these vohicles
pever leave the licensee's facilities.

n.

Ao stated previously (please see parojgraph 27), emntied, plastic lined burlap
bags which had contained nonazite sand are burnod at the licensee's "twelve
scre" site. This methed of disposal has been spproved in that the vau ore
monaz.ce send is exenpt uoder 10 CFR 40,13(b) since the rav ore residue in
the bags had not emntared the process.
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HASTE DISPOSAL, Coutinued

72. Airborve radiosctive material effluent is discharged through bag-type dust
collectors from various hoods and stacks in the process areas. These dust
collectors are cleaned out periodically and reused, according to the licensee.

73. The methods of sclid and liquid waste disposal and/or treatment were discussed
previously in paragraph 34 of report detalls.

7%, The licensee's records of receipt were not reviewed during the i{nspection.
The licensee is authorized to receive and possess unlimited amounts of
thorium.

75. The licensee’s transfer of material records, both domestic and export, vere
spot checked during the inspection. The licensee's primary export customer
vas poted to be Woo Brothers, Inc., 1202 Caroline Mansion, 12th floor,

8 Yun Ping Road, Hong Kong. It was observed their approximate wonthly
shipuents of 2240 1bs. of thorium nitrate (gas mantle grade) have been made
to this customer under various thorium export license numbaers.

76. Mr. Lindblan stated that the licensee's export license matters are handled
by their New York office. The New York office will send the particular STE
license number with each thorium order to be filled and shipped from West
Chicago, according to Mr. Lindblaa. For example, the above mentioned ship-
weots to Woo Brothers, Hong Kong, were made as follows:

Rate Shipped License Mpber
12-9-64 STE-7168
11-9-64 STR-7166
10+22-64 STR-7158
B8-21-64 STE-7135
77. Information gleaned from the licensee's records (nclude the following domestic
shipments:
Customer Pounds of Thorium Rates
Aladdin loduscries, Lne. 360 12-8-64
Nashville, Tenn. 360 11-11-64
Licenss No. R-117 s17 11-4-64
Laboratory Bquimment Co. 60 12-9-64
8t. Joseph, Michigan 100 9-24-64
Liconse No. C-4946 99 7-31-64
Dos and Ingalle, Ine. 2 12-11-64
Everett, Mass. 6 12-3-64
License No. STL-737 6 9-30-64
6 3-3-64
Catalytic Sombustion Co. 4 3-9-64

Bloomer, Wisconsin
(Under General License)

70. Of the licenses's survey records, primary (nterest was given to his alr
sampling results, These records vere reviewved for the period of the second
half of 1962 cthru November 1964, A sumary of the llcenses's in-plant air
sample results (s sttached as Exhibic B to this report. A review of the
Licensee's enviromental alr sampling results shoved all samples to be less
than MPC. (Plesse see paragraph 67 of report details.)
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79. Independent messurements were made by the AEC representatives of the 1i-
censee's facilities during the course of this inspection. The surveys
included those for bets gamma, surface alpha contamination, and removable
alpha contaminatioun. At this same time, beta gama and surface alphs com-
tamination surveys were performed by the licensee and representatives of
the State of Illinois.

80. Results of the direct reading independent measurements performed by the
AEC repressntatives are shown in Bxhibit C to this report. These measure-
ments @ performed with an Eberline Model E-500B survey meter with a
30 mg/ probe (beta gacma) and an Eberline Model PAC-3G survey meter with
s 62 area probe (alpha) (calibrated for 50% apparent yield).

81. Independant neasuremants of removable contamination were made using HV-70
filter paper. Each vipe srea was of approximately ons foot square. These
filter paper samples vere analyzed at Argomne Natioval Laboratory. The
resulcs of these samples are listed below:

’

a  Floor in dock area, first floor, bldg. No, 9 B ~ 4432 dom
a - 40852 dpa
b. Fleor in front of sand couveyor, 4th floor, B -~ 2133 dpa
b’dg. No. 9 @ - 2132 dpm
¢, Floor in fromt of elevator, 4th floor, bldg. Ko. 9 B - 2306 dpm
@ - 2903 dpm
d. Top of lunch room table, 3rd floer, bld;. No. 9 B - background
a -« S4 ‘m
e. Floor in locker roam, 3Jrd floor, bldz. No. 9 B - 139 dpu
a - 359 dpn
d. Tollet seat in locker room, 3rd floor, bldzg. No. 9 B - background
@ - 55 dpm

82, The results of this inspecztion were discrssed with Mr. Bruce Bemnett, Plant
Manager; Mr. Gerald Sinke, Safety Engincer and RSO; Mr. Bdward Maryuiv,
Radiation Hygleunist (techoicisn); and the licensee's health physice cumsult-
ant, Dr. Theodore Flelds. Iltews of probable noncompliance d'scussed included
#) detcrmination of possible perscunel overexposures to airborne radloactivity
based on high breathing zone alr smuple results; b) surveys of cutgoing sur;lus
scrap equipment; ¢) radistion exposure to personuel to greater than 1250 milli-
rens par quarter; and d) posting of Prep Room in Bldg. W-1. Other items dis-
cussed included the use of signs to denote respirators usage areas, consicevstion
of exposure detarminations of vuteide contractors and other vieitors in thorlum
processing facilities, possivility of Lio-sssay samapling of thorium workers,
monitoring of dirty clothes tskau home by thorium workers, tighter comtrol of
wating, drinking, snd smoking in thorium work areas.

A3, Concarning the four iftems of noncompliance listed above, the licensee repre-
sentatives stated tho:, a) a detaruinscion of possible persomnol overexposure
to airborne radicact vity would be made following high breathing szone air
smuole results; b) ho stated that surveys would be made of outyoing surplus
equipnent to assure that the equipment .# not contaminated; ¢) continued
evaluation of 'ha thorium process would be made to reduce personnel exposures
to extarnal 5surces of radiation; d) the fourth ftem, posting deficlency, was
correctad st the time of the Lospuction,

Enclosures:
Exhibits A, B, C & D



Ceneral Area
Maic Area
Balcony
Ceneral Area
ThO; Roam
Main Area
Balcony

lst Floor
2ud Floor
3rd Floor
4th Floor
Roof

(Sand Roasting Shed)

NOTR:

B.Z. = Breathing Zone
G.A.S. = Ceneral Air Sample

EXHIBIT A
American Potash
& Chemical Corp.




Period hevirwed

CLNERAL AIR SAMPLES:
10-3+62 ¢tc 12-13-62
1-2+63 to l.-31+6G3 50
Jau. thru Nov., 1964 645

4

Highest Results
2f Those» MPC

+. 2710 " Mye /oo
$3. 710" M ye /ee
14.9x10" e Jec

For current schecule of In-Plant Alr Sampling see Exhibit A.

BREATHING ZONE AIR SAMPLES - 1962:

Bldg. No. ?, 2zd floor 28
9-6-62 thry 12-20-62

Bldg. FKo. 9, éth floer
11-6-62 th=xu 11-30-62

Bldg. No. 9, 2nd floor
11-16-6/ thru 12-18-62

Bldg. Neo. 2, Th.Caocade Bn.
12-5-62

Bldg. No. 3, Tal; Purnace Mm.
11-23-62

EREATHDIC ZOTE AIR SAMPLES - 1963:
Sand fcasting Shed
1-39~63 thru 12-17-63
Bldg. Ro. 2, Cascade Rn.
1-9-€3 thru 12-19-63
Bldg. Ne 7, Th.Purnace Ru.
2-13-65 thru 12-5-63
Bldg. No. 9, “od floor
1-23-63 thrv 12-13-63
Bldg. No. 7, 3rd floer
1-23-63 thru 12-12-63
Bldg. No. 7, 4th {lcor
1-2-63 thru 12-11-03

BREATHING ZOME AIR SAMPLES - 1364:

Expericental - Various Arcas 151
2-24-64 thru 11-22-64

Blég. Nu. 2, Cascade Rn, 29
1-6-64 thru 11-25-64

Bldg. No. 3, Th.Furnace Rm. * 45
2-5-84 thru 11-6-64

Bldg. No. 9, lst floor
4-14-64 thru 11-16-64

Bldg. No. 9, 2nd flcor
1-9-64 chru 11-4-64

Bldg. No. 9, 3rd floor
1-1-64 thru 7-9-64

Bldg. No, 7, &4th floor
1-7-64 thru 11-19-64

Ssnd Roasting Shed
1-9-64 thru 10-26-64

37x10° Mg /ce

33210  Mye /ee

176x10" Mye /e

15.4%x10 " ye /ee
68x10" 11y /cc
16x10-1lye /oe
7.76x10" Mye /ec
37.9x10" Mye /e

6.2x10" 1ye /e

737310  Mye /ee
115x10" Mye Jee
158310 e ec
$8x10-11 ye/ce
19.5x10" 1ye /ee
84, 7x10"1lye /ce
33x10~1uc /ee

16.4x10" 1 lye /ee

EXHIBIT B
doerican Potash
& Chemical Corp.




AL "Tuel : "
S0, Stezace Shed
Material from torm Malaysian sand bag 750C cpm - Alpha
Radis tion at surface of bag 10-12 mr /hr
Goucral baclground at cand storage area 1-5 ar/br
Background st fence line near shed 0.3 ar/hr
Diclground between pond and shed 0.06 mr/hr

t S Storaz o

Radiation at surface of chunk of thorium hydrate /5 mr/hr
Radiation at surface of drum of thorium nitrate 7% mr/hr
General background at thorium nitrate &

hydrate storage 15 mr/br

Quizide of Builldings

Radiation at surface of grey nud waste pile
Background at fence line near north end of pile
Baciground at fance line ncar scuth end cf pil

Background st radiation caution sign near pile

Truck ip Corace (on-eile use only)

Radiation at surface of "crud"” coated on various
outer surfaces $-35 ar/hr

Background at driver's head position in cab 2 ar/br

General interior of cab up to 600 cpra ~ Alpha

ni ng Warshous

Background at wvall by street background
General background in building 0.3-0.6 or/ar
General floor surface 200 epm ~ Alpha

Radiation at surface of Code 100 material
on shelf at shipping table 10 ar/hr

Background at eye laovel at shipping table 0.35 mar/ur
Surface of scale platform 2000 cpm =
Building No. 9
o0r
Pants of Fred Boernmer (sand hcpper loader) 7000 cpm ~ Alpha
Gloves . » - 5000 epm ~ Alpha
Pork 1ift truck ~ forks 7000 cpm ~ Alpha
Fork lift truek - geat & instrunment panel 1000 e¢pm - Alpha
Pork lift trucl - floor board 400" crm - Alvha
General floor surfaces 3000-3500 cpm ~ Alpha
Floor inside multi-use elovator 3500 e - Alpha
Surface on top of dissolver tanks 1000 ¢cpm - Alpha
General background 0.07 ar/hr

- continued - CX&IBIT €
Anerican Potash
& Chemical Corp.




RNDLFENDRNT IZASURRGATS, Continued

ey

fourth Floor
Surface of pot and in fromt of sand comveyor 4000 epm = Alpha
Floor surface in front of elevator 5000 cpm - Alpha
Radiation at surface of cooked sand in pot tray 1.5 mr/hr
lecker Room Betveep Third sad Fourth Floor
Top surfaces of table and bench 250-500 epm - Alpha
Floor surface 2500 cpm -~ Alpha
Iuizd Floor
Radiation at surface of dissolving tanks 1 ar/hr
Bdge of filter prasce:s 9000 epm - Alpha
Edge of filter presses $ mr/hr
Tep surface of cover on D-7 tank up to 30,000 ¢pm = Alpha
Top curface of cover on D-7 tank <l mr/ar
:nn‘ P]ggr
Radiation at surface of D-3-3 tank 16 ar/hs
Floor surfaces near tanks 10,000 cpa ~ Alpha
Various surfaces of fork 1ift truck 10005000 cpa - Alpha
Control Loboratory
General floor surfaces up to 900 epn - Alpha
Surface of pallet outside of Th furnace room 600 cpm - Alpha
.I‘loot at entrance to furnace room 6000 epm - Alpha
Floor i{n front of food dispensing machines 350 epm ~ Alpha

EXHIBIT C
Aperican Potash
& Jhemical Corp.
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. The Lindsay Chu;cal Division heroby inforns 1ts elployus that some of tho 8 -:«'.':
‘materials handled by the Division are radiocactive, and that radxoncnvxty is presont 0. Sia
" in parts of the plant and laboratary areas. : : _ P 174 m; x‘,L.J
: ' o A
)htoruls such as monazite ore and thorium materials are racdioactive. hdxe-
active materials are substances whose atoms spontaneously break up, and in so doing

give off several different kinds of radiatiom,

'

. ek
o St |

Radiation is not new to man, The most common forms of radiation with which
we are familiar are ordinary 1isht and sound. Although we cannot see them, the radia-
tions from radioactive materials are somewhat more powerful than visible light,

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

- .

Actually there are naturally occurring radicactive materials and radioactiv-
ity in everyone's body, in the food we eat, in the earth, in the bricks and stooes 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 ardinary 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 1s presently recommended as a maximum per-
missible amount by such expert authorities as the National Committee for Radiation
Protection and the National Bureau of Standards. 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 disposal systems, and rotation of joos.

In working with any hazardous material, including radioactive materials,6 it
is desirable to reduce exposure to the hazard to a minimum, This can be done by fol-
lowing safety instructions on the use of proper protective equipment such as gloves
and dust masks, and instructions on the handling of thorium-containing materials, Al-
though the radiation hazard at the Lindsay facilities is believed to be small, it is
recommended as a general safeguard that contact with radioactive materials and inhala-
tion and ingestion of dust, etc. be kept at a minimum consistant with practical opera-
ting conditions.

During the more than 55 years of Lindsay's histary in business handling
these materials, there has been no evidence, either direct or indirect, of any harm
to the health of any employee working with these radioactive materials,

The Radiation Safety Officer or other qualified persons will be glad to dis-
cuss this matter with you personally at any convenient time,

Your signature in the space provided below indicates that you have read the
statements given above. In signing this, you are not agreeing to do anythiug, nor are
you signing away any rights,

LINDSAY CHEMICAL DIVISION
American Potash & Chemical Corporation
West Chicago, Illinois

I have read the above stajement concerning radiocactivity at the Lindsay Chemical Divi-
sion,

Wdest Chicago, Illinois
Date:

[hl’l' ﬁ " _—
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SKETCHES AND INDEPENDENT MFASUREMENTS

The attachments to this exhibit show sketches of the licensee's produc-
tion facilities in West Chicago and results of independent measurements.
Air samples were analyzed by the Health and Safety Division of the Idaho
Operations Office. All other samples were measured by the Argonns Na-
tional Laboratory.

Except for Attaclment 2, on all sketches of facilities, the circled num-
bers show the locations of smears taken by the Commission representatives.
Results of these smears are shown in Attachment 5, Except for Attaciment
2, on all sketches of facilities, the numbers in squares show the loca-
tion of air samples, Res:lts of air samples are shown in Attachment L.
Written on the sketches are numbers with mr/hr units. These are direct
instrunent readings at the locations shown,

In Attachuent L, showing air sample results, Sample No, 3 was taken while
an individual (wearing a respirator) scooped thorium nitrate from a larger
into smaller containers, This required approximately LS minutes. Sample
No. E-8l; was taken on the catwalk above the D7-3 tank while the tank was
being agitated., Sample No, -4 was taken by the autamatic tote loader in
the Sand Roasting Shed., Samples No, E=37, E=98, E-99, and E~=173 were taken
at the rotary kilns in the Sand Roasting Shed, The kilns were undergoing
maintenance at the time the samples were taken.

Solid black circles will be noted on the sketches of the process areas.
It is at these locations that air samples routinely will be taken by the
licensee,

The following is a list of Attachments:

Attachment 1 - Sketch of Plant Site

2 =« Sketch of "twelve acre” area

3 - Vater Sample Results
-« Air Sample Results
Results of Smear Tests
Sketeh of Sand Roasting Shed
Sketch of Balcony, Building 2
Sketch of Cascade Romm
Sketeh of First Floor, Bullding 9
Sketch of Second Floor, Building 9
Sketch of Third Floor, Building 9
12 -« Sketch of Foaurth Floor, Building 9
13 - Sketch of Roof Area, Building ¢
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