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Contioustion Sheet 1
American Fotash & Chemical Corp.
West Chicago, Illinois
December 15-17, 1964

6. Inspection Findinna (and Itma of Noccoupliancah Continued

10 CFR 20.203 " Caution cigna, labels, and signals."
(c)(2) - In that the Prep Room in Building U-1 in which natural

thorium was used or stored in sa et exceeding 100 times
" the c$uantity specified in A,rendiz C of 10 CFR 20 was not

posted with a sign or signs bearing the radidtion caution
eyebol and the words, " Caution (or. Danger) - Radioactive
W terials." (See paragraph 69 of details.)
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Continuation Sheet 2
j American Potsch d Chanical Corp.

tiest Chicago, Illinois
December 15-17. 1964

DETAILS

4 -

4 .. . n.# ,.

9. 1his was an announced reinspection conducted on December 15,,16 and 17,
1964 by J. M. Allan and E. C. Ashley. Mr. Bruce J. Bennett, Plant Manager,
was notified by telephone of this fortheeming inspection on Deceber 8,
1964

10. Mr. Robert French,1111acis Department of Public Roalth, was notified of
thia forthcoming inspection, by telephone, ca December 10, 1964. Mr.
Ieroy Stratton, and Mr. Imuis Kropport, of the 1111 acts Department of Public
Esalth, accompanied the ABC representatives during this inspection.

11. The following persons were interviewed during the course of this inspection:

Mr. Bruce J. Bennett, Plant Manager
Mr. Gerald Sinke, Safety Engineer and RSO
Mr. Theodore Fields, Consulting Radiological Physicist
Mr. Edward Maryniv, Radiation Eygiemist (Technician)
Mr. Deve Lindblom, Boad of Sales Order Section *

All infonsstion la given in substance unless otherwise noted.

IBBFICTIM EISTOIT '

12. Eminspection #3 vos conducted on 4/30-5/362: 6/14 and 8/16/62. The licensee
- use cited fors- a) permitting individuals within a restricted area to re-

ceive in a period of one calendar quarter a radiation dose in excess of 1.25
ran of whole body exposure contrary to 10 CFR 20.101(a); b) causing 1svols
of radiation to amist in unrestricted areas which, if an individual were
continuous'y present in the area, could result in his receiving a dose in
escess of 100 milliress in any seven consecutive days contrary to 10 CFR
20.105(b); c) not making adequate surveys thereby resulting in the over-
esposure of licensee employees to external sources of radiation as set forth
in 10 CFR 20.101, contrary to 10 CFR 20.231(b); and d) not making adequate
airborne surveye during the monesite ora roasting operation to assure that
employees would not be esposed to airborne concentrations of thorium in ex-
cess of the limits of 10 CFR 20.103, contrary to 10 CFR 20.201(b).

13. Corrective action taken by the licensee concerning the above nantioned items
of noncampliance was as follows:

. a. Certain tanks vera noted to have been shielded with lead in order to
redoce the 1svels of radiation exposure to employees. It is further
noted that since the last previous inspection six maployees have been
reported to have received exposures in emeess of 1250 milliras in one
calendar quarter. Three of these were detenmined to have been valid.
(For further details please see paragraphs 44 throuah 56 of report
details.)

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

Although the licassee did correct this specific iten of noncompliancec.
it is felt that the itan is of the repetitive type in that licensee

, esployees have been permitted to receive overeuposuros on several oc-
] casions since that time.,

<

d
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continuation Sheet 3
American Potash & Chanical Corp.
" Jest Chicago, Illinois

Decmaber 15-17, 1 %4

,

]MIETEF E010K. Continued
'

11. Continued
d. This item was corrested by the establishment of a frequent routine

breething mono and general air sample program in the dead roasting
shed. It is noted that that facility was eliminated from the thoria
process during 1764.

M4

14. h licensee's facilities constitute the West Chicago Flaat of the American
Fotash and Chemical Corporation. This plant produces rare earth and thorium
c=Ta h . h licensee stated that apprealmstely 4 tons of monssite sand
are used daily in the production of the . rare earth and thoriaan c=: '.
h moessite sand was formerly obtained from Africa but at the present time
the sand is procured from Florida. This Florida monesite sand consists of
approximately 45% rare earth osides and 4% thorties oxide.

15. According to the licensee, the rare earth portion of the plant is in full ,4

production while the thorium casipound production is partially curtailed at
i the present time. g

.

EsEEI.

16. A flow diagram, including updated modifications, of the licensee's chemical
process for the treatment of the monesite sand and the estraction of the

rare earths and thorium has been subraitted to the Division of Meterial Li-
-

censing of the Atomic Energy Casmission. h licenses states that he cen-
siders infor.ution within this flow diagram as "Cempany Confidential"
information. The licensee demonstrated to the AIC representatives at the
time of the inspection a copy of this diagram. Due to the fact that this
inic,mstica is "Cempany Confidential" a copy or description of this chemical
process is not included as a portion of this inspection report. The flow
diagem, as such, is not pertinent to determinations of safety and/cr com-

! pliance. From this flow diagram, the licensee identified certain portions
of his operation which he considers to be the most likely to result in air-
borne radioactivity. These areas are considered in more detail in other
sections of this report.

ORGANIZAT1tX

17. h plant manager of the licensee's West Chicsso plant is Mr. Bruce J. Bennett.
Mr. Bennett reports to Mr. G. T. Deck, the licensee general manager. In the
operational portion of the West Chicago plant, reporting *to Mr. Bemoett, is*
Mr. Roy MacLean, Production Superintendent. Reporting to Mr. MacIman are
two General Plant Foramen Mr. Everett Lewis and Mr. Kermit Moskop. Reporting

[,
to Lewis and/or Moskop are various plant forenen and reporting to these fore-
man are the ladividual workers. 4 s . -

|

| 18. Mr. Gerald Sinke is the Radiation Safety Officer. Mr. Sinke stated that the
position of 380 is a part time position and utilises approximately 207, of his,

! time. As Radiation Safety Officer, Mr. Sinke reports directly to Mr. Bennett,
i the plant manager. Mr. Sinka's primary position is that of Safety Dgineer.

As Safety Engineer, Mr. Sinke reports to Mr. Robert Gregg, the licensee's
Personnel Manager. Mr. Sinka stated that he has been assigned sad accepts
full responsibility for the radiation safety program. He has assisting him
ese full-time technician, Mr. Edward Maryniv. Mr. Maryniv makes essentially
all the surveys and collects all the samples including their analysist however,
Mr. Sinke is responsible for radiation safety program.

I 17. h licensee has no Radiation Safety Committee. Mr. Theodore Fields, Radiologica:
| Physicist, Esalth Physics Assoaistes. Ltd., Highland Park,1111ocis, is retained
t by the licensee on a consulting basis. Mr. Fields stated that he revieve the

| licensee's dets, records, changes in process, and discusses up to date regula-
tions, etc. on a quarterly basis.

|
|

(
L
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Continuation Sheet 4
American Fotash & Chemical Corp.
West Chicago, Illinois
December 15-17, 1964

,

. . m rt n m9

' - 20. Mr. Stake stated that, as the Radiation Safety Officer, the entire radiation
safety program of this licensee is his responsibility. In discharging this
responsibility, Mr. Stoke stated that he can require that. operations be sus-
pended. This would be accomplished by Mr. Sinks aning to the various persons
mentioned above in paragraph 17 according to the type of problem involved.
Mr. Sinke saidJ; hat he has the authority to go directly to the licensoe's
control office la Ios Angeles, California if necessary. Mr. Sinks cited three
escasions in which he had to shutdoun processes. Tuo of those levolved in-
dustrial hygiene problems while the third involved radiaties safety concerning
the malfunctioning of a dust collector. None of the shutdowns lasted more

, than apprestaately 2 hours, according to Mr. Sinke. Mr. Sinha stated, however,i that the method of accomplishing radiation safety generally did not involve
the closing down of processes. Rather, if an area appears to present a " prob-

! lam",, the method of operation in that particular area would be reviewed and
then he would recommend 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 probela, the next step would

'

than be to chance the process equipment. In reviewing such an area fr m the
standpoint of elininsting any potential hasard which may esist, Mr. Sinke
stated that the area would be sampled in detail to determine the actual hasard
present. The ABC representatives inquired as to whether, in this detailed
review of the particular area, consideration would be given to reducing the
time spent by aployees within that area. Mr. Sinke stated that he has con-
sidered controlling time spent by employees on certain processing operations-

but that this has not been done. Mr. Sinke stated that it wee not the in-
tantion of the licensee to operate on a control time basis for employees.
novever, the licensee stated that sone personnel rotation has been done as-

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

21. Since there is no quantitative limit on the mount of source meterist which
the licenses may possess under License No. STA-583, procurement control is

' not enercised as a functica of the radiation safety officer. Rather, material,

procurement centrol is exercised by the purchasing department and is based on'
an econsuic centrol function.

EADICIACICAL SAFETY PROCEDURES

22. The licensee has no written operating procedures specifically for radiologicali

! safety for distribution to his employees. Bouever, Mr. Sinlm stated that
procedures concerning the general subject of safety for certain process opera-'

tions are being written. Sene of these procedures, which loclude general in-
formation as to radiation safety, are in effect now, according to Mr. Sinks..

I .
'

23. The licensee has devised a full page statement draring a new employee's atten-
| tion.to ibe that that he may be working with radioactive asterials and requiring,

the earloyee's signature. Encept for a brief orientation period for new'

employees, all training is on the job type given by either the individual's
foremen or esperienced fellow verkers. potenen held weekly sefety meetings
in their perticular areas. Mr. Sinke stated that radiation safety is smoog
the topics discussed. Also, it is the plant foreman's responsibility to
eseure that people working under hira are familiar with radiological procadres.
The forenen also verbally inform employees when respiratory protection is re-
quired during perLicular operations. Boyced this requirement, the employee
la permitted to ' east the respirster at any time that he chooses.

24 In visiting the production areas of the plant, it was noted by the And repre-
sentatives that no rsrticular radiological safeguards are esployed by the,

licensee other than hooded equipment for certain operations and one case of
demoostrated use of respiratory equipment.

- - . . .-- - , , - - - _ _ _ . - . - . , - _ - - - - . - _ . _ - . . -- - ---
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continuation Sheet 5
American Potash 4, 2amical Corp.
West Chicago,1111ools
December 15-17, 1964

R4DIOlaGICAL SAFETT FRD 2DUEFA. Continued

25. h licensee provides rubber shoes, boots, gloves, oplash gogglos, rain-
* coats, and hard hats. h licensee does not provide any other clothing

for his employees escept that listed above. N licensee does provide
shower rooms and space for a change of clothing for the employees. Bow-
ever, it is not a company requirement that an employee take a shower or
change his clothes prior to leaving work, although %sost" workers.do
shower and change clothes prior to leaving the facility at the end of a
work shift, according to Mr. Sinks. h licensee provides 5 minutes at
noon for " wash-up" time, but employees must shouer and change clothes on
their own time at the end of the work shif t. h licencee stated that the
amployees take their dirty work clothes home to be laundered. It was ob-
served on one occasion, by the Asc representatives that the majority of
employees did shower and change clothes at the end of the work day.

FACII,ITIES

26. The licensee's research and development facilities, known as "W-1", are
located at West Washington and Wood Streets in West Chicago, Illinola.
The licensee's production facilities are located at 253 Ann Street, West
Chicago, Illinois.

27. At the research and development facilities, the licensee has r'esearch and
development chemical laboratories and sus 11 scale pilot plant operations.

28. h production facility covers an area approulmately 300 ysrds by 100 yards
in size. Within this production area the licensee produces both thoritsa
compounds and rare earth campounds. To a large extent, production facilities

- for the two classes of compounds are physically separated by being located
within different areas and different rocas within the processing buildings.
h thoritas generally is handled during processing within three separate
areas of the production facilities. these areas are arbitrarily designated
as facilities A, B, and C for purposes of this report.

Facility A. Four-story thoritsa building.
Facility B: Furnaco Roen (calcinating roon) within building No. 3.
Facility C Blender area in Southwest section of building No.1.

29. Facility A, the four-story thoritas building is building No. 9. It is the
licensee's main processing facility. h monasite sand oreis received in
the loading area on the first floor of building No. 9 in plastic lined bur-
lap sacks. A bag is placed inside an open faced hood (" send hopper") and
ripped cpa by an operatet. For this operation the upper part cf the operator's
body is partially inside the hood to afford him sufficient leverage for
ripping open the bas. While opening the bags, the operstor wears both res-*

pirator and glovos. h emptied bags are placed in a " tote" which is a
metal container without a lid approximately 3 foot high by 5 feet long and
4 feet vide. h aspty bass are then transferred to an area known as

., ,

" twelve acres" and burned in an open pit.
'

30 h monaatte sand is transferred from the "asnd hopper" on the first floor
to the fourth floor of building No. 9 by way of a woria gear in enclosed
ductwork. At the fourth floor level, the sand is emptied into totes in
one-ton quantities. These totos are carried by crene to baking pots where
they are dLaped and the send baked with H SO . Ihe pot baking operations2 4
take about 6 hours,2::r wh|ch the material is allowed to sit for about 2
days. hre are 6 sets of 4 pots each for a total of 24 pots. At the
present time only four pots are being used. Generally, one man works in
the pot baking area according to Mr. Sinke.

.

. . ,_ _ . _ . . . .
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Continuation Sheet 6
American fetash as (S-teal Corp.
tamet Chicago, Illinois
December 15-17, 1364

4

FACILITIES. Continued

!- 31. After heklag, the material is m isaded into hopper-type portable bins and
carried by creme to the fremt of the be11 ding. h material is allowed toi

fall into a fummel type duct into dissolving tanks located on the third
floor. At this point in the process the material has the ecosistency of4

molasses. Also located on the third floor are the filter presses to which'

the material goes from the dissolving tanks. Filter cake from the filter
presses is transferred to redissolving tanks on the second floor. Evapo-;
rator tan $s and rotary filter presses are also located on the second floor.
Additional dissolving tasks are on the first floor.

J

32. h thorium buildingis equipped with a variety of typical chemical processing
equiguaent for the conversion of the monasite ore into rare earth and thorim
campounds. This equipment includes acid digestion pots, bleaching, holding,
treatment, and evaporation tanks, flat filter presses, rotary filter presses,
crystallsation kettles, and weighing and packaging equisument. The transfer
of the casterial within the thorim building, after the introduction of the
dry monazite Mod into the acid digestion pots, is acccuplished with the
materidi in a liquid dissolved stato or in a wet solid state with a consist-4

i ency appc4ching aud. h liquids are transmitted by closed piping. N
" mud" may be transoitted either in ductwork from one ficor to'another or in,

*

uncovered portable bins by use of cranes or fork lift trucks.

33. At the time of the inspection, the bulk of the final product from the therium
* process consists of thorium cuide. It is necessary to convert thoria exclate

4

into thorius oxide by calcination. h calcination process, perfomed in
building No. 3 furnace room, was not in operation at the time of the inspec-*

tion. Iscated in the southuest section of building No.1 is a twin shall
blandor used in the production of thori m nitrate. As stated previously,
(please see paragraph 15) the current production of thorium campounde by the

4

licensee is partially curtailed.

34. Approximately one-third of a mile south of the processing area, the li:cma
maintains an enclosed fenced area known as " twelve acres". Within "tvalve1 acres" the licensee storos incoming era shipnants, semi-processed raro earth
salts (pink salts), and grey cand vaste fran his thorium processes. h grey
asad weste is kept for possible future re-use. In addition to this, a pond.

hos been formed which is approximately 30 feet in diameter and about 25 feet
deep. According to the licensee, all the liquid process weste generated with
the plant is discharged to this pond. h licensee stated that the sides and
bottas of the pond are not treated to provide for the retention of the liquid,

waste. h liquid unsta in the pond is allowed to seep through the ground
I soil. h entire " twelve acre" saa is enclosed with a chain link fence ap-a proximately six fact high.,

Posteda[theentrancesto,andthroughout,theproductionfacilitiesand35.
i " twelve acres" are magenta on yellow signs showing the standard radiation

caution symbol and the words, " Caution Radiation Area, Airborne Radioactivity
Area Radieestive Material Containers, tanks, etc., in this area may contain

i radioactive material". Posted by the tine clock at the mais entrance to the
| facility is a Forn AE0-3. In addition, posted at the main entrance to the

processing facility is a sian stating "All Lindsay employees working in this
j area aust wear film badcos as part of our radiation monitoring prograa."
<

'

36. Storage of the ore and of the finished products is accomplished in storece
areas in the mein processing area and " twelve acre" vershouses, h un-,

'

processed era usually is otored in 100 pound plastic lined burlap bags.
N finished product generally is stored in $5 Sallon druns,

i =

|

1

!

i

,
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37. S e " twelve scre" site ia provided with pedlocks for the gates and for the
.

individual varehouses. The main production site, according to the licensee,
is operated on a 24-hour hesis. All assess fato this production facility is
through locked doore, for which it is necessary to ring for.ednission, or by
a guard desk. A 6 foot chain-link fence and/or the exterior wella of the
buildings fons the boundary of the licensee's facility. *

38 The thoria workers' lunch room and locker roca is located between the 3rdand 4th floor in building No. 9. So licensee stated that the roon is nopped
once every day. All people in the thoritas plant eat their lunch here, and
according to Mr. Sinke, are instructed to week prior to eating.

39. haring a tour of the various operating facilities, it was noted that food
and drink dispensing inschines were located in the general bay area of build-
ing Ma. 3. .Mo surveys or other redistion safety precautions are taken in
this area according to Mr. Sinke. With the exception of building No. 9, it4

was observed that workers in the various areas eat their lunch in or near'

their work area.
1

RADIAT1GI SAFETT EOU1FMElrf AND i a-xATI(M
!

40. So licensee provides respirators for his employees. Sa fitting of the
respirators is accomplished under the supervision of the forenen of the
production arce to which the operator is assened. Mr. Sinke stated that
he han never raede up cheeks to determine whether the masks were properly
fitted, altho be vill periodically chect; a man's mask for its general
condition. The licensee stated that he has a sanitation progr e for res-
pirators and other safety equipment. According to Mr. Maryniv, people

-

routinely wipe taaska inside and out after use - for the saka of cleanliness -
not necessarily for radiation safety reasono. The licensee stated that res-
pirator cartridgos are changed only when a saan has more than normal dif-
ficulty'in breathing through the cartridge and not on a routine basis.
41so, respirators are kept in the individual's locker when not in use. Mr.
Sinke stated that the use of respirators is a secondary precaution for
protection against airborne contamination, while good ventilation is the

= primary course of action.

41. The licensee cited four specific areas in which 'he use of respirators,

is required. They ares a) at the sand hopper La the loading area of the
first floor of building No. 9; b) the thoriues aside room in buildin; Ho. 3;
c) the s:alco area in building Ib. 3; and d) the twin shell operation area
in buildi.; No. 1. In addition, Mr. Sinks statej that respiratcro are
required in those areas only when thoritas operations are actual,1y performed.

I '

42. The licensee possesses three locally constructed air sasplers. The samplers'

drav 35 liters per minute through tk inch tihet: man 41 filter paper. For the
sounting of air samples, the licensee possesses two Tracerish Model CE-13,
two 2Pi alpha scintillation counters, using a rabber hydrochloride window.
These detectors feed into Tracerlab 1000 scalers. In addition, the licensee
possessee a Trecerleb spectrameter and retameter with a two inch gasaa,

,
scintillation detector located in a 2% inch lead shield. The licenseo also
possesses a thin end window Geiger detector, uhtch feeds into a Tracerlab

| 1000 scalor. For portable.instrsamentation, the licensee has one Nuclear-
Chicago Hodel 2112 alpha survey meter, one Nu: lear-Chicago Model 2612 beta-
gemia survey notor, and one Victoreen Model 4401ott energy survey meter.
These portable aseters were operabla at the cine of the inspection.

43.
! Dr. Fields stated that he calibrates the licensee's beta-gsuna survey noters
,

quarterly with a radium standard, and that the one alpha meter is calitrateda each time it is used.

i

|
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44. All e:nployees assigned to " plant work" at the licenses facilities are under
film bsdge control service, except those classified as generst office workers.
Those individus1s sesigned to the theriu:s processing operstions are on a
veet:1v badge exchange period while those assigned to the rare carth and
"other" operations are on o monthly basis. All film badges are obtained
frota R. S. Landsucr. Jr. and coupany, listteson Illinois. There are pres-
ently 120 people under conthly badge service and 19 people on weekly badges.

Etaployees not workin;; in the thoriu:s processing operations were assigned
bsdges as of July 1,1964 to cc:sply with the require:aents of the State of
Illinois Esdistion !!cnitoring Act.

45. yilm badge racks have been placed at the a:sployee entrance to guildin:; !!o. 9.
All hourly plant e:sployces enter and leave through this entrance sinto time
cards must be punched and this location alone has the necessary time clochs.
E:sployees have been instructed to leave their film bsdge in the assigned
rack each day according to !!r. Cinko. In addition a guard, whose office is
located in the entrance ares to Fullding tio. 9, periodically checks to see
if each e:sployees lesves his badge upon leaving the building., This, however,
is not done on a routine or required basis according to Sinho. According to
Mr. Maryniv, he persons 11y nahes a tour of the plant each day to see if each
person has his film badga on. According to listyniv, badges are sotsetimes
lef t at home or in the uployees clothing locher at the plent. If the badge

- /3 is at hace the employee is rssinded to bring it in the next day; if at the
plant the e=ployee is instructed to get it 1 zsediately and wear it. According-

1 to Maryniv, temporary bad:;es are not issued for the forgotten badges..- f
, ,1

7 4G. Mr. Sinka puts out a weekly (sometimes bi-veekly) film badge exposure report
to each foreman in the plant. This report advises the foresen of each of
his workers current ezposures. It is the forssan's responsibility, accord-
ing to Sinke, to rotate the workers on a job if any one individual's quarterly
exposure is likely to exceed 1250 mrem.

47. The licensee has chosen to restrict all personnel exposures to the 1250 nres
por quarter limit rather than obtain the prior occupational exposure history
and prepare AgC-4.

48. A review of film badge records covering the period frees the last previous
inspection of 1962 to the latest film badge report of 11-9-64 was made during
this inspection. This review showed that thoriu:s processing workers average
between 20 and 50 mism per week and that rare earth workers average about 5 -
10 mram per month. The supplier claims to be able to read down to 5 mras.*

Licensee calendar quarters run from 1-15 to 4-15, 4-15 to 7-15, 7-15 to 10-15,
10-15 to 1-15, with the exception of the follouing, (see paragraphs 49-54)
no exposures in escc:s of 1250 arms in any calendar quarter were noted from
film badge records.

49. -

By letter dated tiny 9,1963, (see Exhibit D), the licensee reported an exposure
of 1270 ares to have been received by W during the period 1-15-63
to 4-15-63. In the May 9,1963 letter the licensee advised Mr. M' ex-

. posure appeared to result from the improper storage cf drinas containing thorite
nitrate la a working area. During the December 1964 inspection tic follcuin:;
film badge exposure information was cleaned from the licensee's files regardin;
Mr. M ' esposure during this period.

* Honth of Body Film Ead e Results-cren

1-15-63 to 2 15 63 640
2-15-63 to 3-15-6*> 270
3 15-63 to 4-15 63 16S

Tots 1 12N nrers

- - _ _ _ _ _ _ _
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43. SussuessestWWN. Continued
A: cording to G. Sinha,1:r. Muss vorhing in Eutiding 11o.1 duringa.
this period end was perfoming p :hs ,ing of thorit a nitrate in 55 tsi-
lon dru:ss. tir. Sinke advised that a ntm2ber of the filled drtcss sp-
parently were stached irnediately adjscent to !!r. SE5@r8 work arass
and thus crested s higher th:n nor=st bs:hground. The cryosura appeared
to be a valid per:cnnel ex;c:uro and therefore the licen ee it in
nemcr--lie:e eith 10 CFR 20.101(a), for pcmittina, lir. Tul%p3r, to
rc:cive in e:ccess of 1.25 rc:a during the first calendar quarter of 1963.

50. C4ematussedssest.
Ey letter d: cod liny 9,1363 (sco exhibit D) the liccusee reported whole
body c=posure of 1563 nrc:2 for tir. hduring the first estendar
quarter of 1963. Le period of czposure is frcu l-15-63 thru 4-15-63.

During the Deccher 1964 in pe: tion tir. Gerald Sinha adviced that tir.s.

leagp' czposure was received while ho van vorhing in the D-7 tank ares,
3rd floor of Luilding !!o. 9. According to Sinke large qusatities of
chcrit=s culfsta vss being stored in dru:ss in this cres and ap;:srently
M uss not rotated on his work assiginant as of ten as .he should
have been in order to hold down his esposure.

b. The crpocure of 1563 nres received by tir. genes during the period
1-15-63 thru 4-15-63 eppears to be valid therefore the licensee le in
r.onecmliance eith 10 CTF. 20.131(a) fer permitting this ac:ployee to
receive in excecs of 1.25 ran during the first calendar quarter of 1963.i

51. Estutnesmas
,i Ly letter dated Septe:2ber 5,1963 (See Exhibit D) the licensee reported

,/ film badge readin;s of 1410 mras (whole body) for lir..megetupatPduring
the se=end calendar quarter of 1963 April 15 - June 15,1963,

s. During the December 1964 inspectien film badge records maintained for
Hr h vere reviewed. This revic s shoved the 1410 arca exposure
reported by the licensee did not include the entire quarterly exposure.
When totaled tir.M exposure for the second calendsr quarter of
1964 was 1600 arma rather than the reported 1410 mrro. The reason for
the dicerepancy, according to Mr. E.112rynig was the report was n2i%
according to the film badge supplier's quarters rathon than their o.tn
established quarters and thus did not include two weekly film badge
readings. The exposures shcun for Mr. W ere as follows:

Bad e Dste . gI,g;l=

1st Quarter 2-15-63 70 (first badge tasued)
3-15-63 150 .

2nd Qusrter 4-15-63 690 (noted by supplier es
contmainated badge)

5-15-63 410 (badge vorn frca 5-15-63 to

5 27-63 whenW was put
on a weekly badge - badge
noted by n.gpli:r as centa=insted)

5-27-63 m (first veokly badge)
6-3-63 100
6 10-63 103
6-17-63 100
6-2s.-63 110
7-1-63 40=

7-8-63 130 (badge noted as conteinted)
>e .

. _ _ _ _
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43. M Continued
A: cording to C. Sinha,1:r.Nvss vorhing in Eutiding 13o. I duringa.
this period and was perfonsing p::ha,;ing of thoriu:s nitrate in 55 cal-
lon dru:ss. Mr. Sinke advised that a nta2ber of the filled drtcss sp-
parcutly were stacked irnediately adjacent to !!r. W vork ares
and thus crested a higher than norms 1 bs:Lcround, ne exposure opicared
to be a valid per cuncl cz;o:ure and therefore the licen:ee it in
nenect-lien:e eith 10 cm 20.101(c), for permitting tir. E4ggr, to
rc:cive in exces: of 1.25 rc:s during the first enlandst quarter of 1963.

50. CdemmesehWW.
Ly letter dated tisy 9,1363 (see c hibit D) the licensee reported whole
body exposure of 156's cras for 1tr. rn7h during the first calendar
quarter of 1963. Tac period of exposure is frcu 1-15-63 thru 4-15-63.

Luring the Deccaber 1964 in:pe: tion tir. Gerald Sinha advi cd that lir.s.

Inst e=posure was received while he *Jan vorhing in the D-7 tank area,
3rd floor of Luilding No. 9. According to sinke 1sege quantities of
therit=2 culfste oss being stored in drums in this cres and apssrently
M uss not rotated on his work assigment as of ton as be should
have been in order to hold desu his es:posure.

b. Le c=posure of 1560 nrem received by tir. h during the period
1-15-63 thru 4-15-63 appears to be valid therefore the fictmsee le in
r:onece,11: nee t.ith 10 Cn 20.101(s) for pernitting thic sc:ployee to
receive in excecs of 1.25 rem during tha first calendar quarter of 1963.

.

51. Radsta m mes
,i Ly latter dated Septeaber 5,1963 (Sea Exhibit D) the licensee reported

/ film badge readin;s of 1410 urem (whole body) for 11r. "hduring
the second eslendar quarter of 1963, April 15 - June 15,1963.

s. During the Dececiber 1964 inspection film badge records maintained for
Mr h vere reviewed. This revicJ shoved the 1410 strem exposure
reportad by the licensee did not include the entire guarterly exposure.
When totaled Mr.M exposure for the second calendar quarter of
1964 was 1600 mre:s rather than the reported 1410 mras. The reason for
the dicerepancy, according to !!r. E. lisrpig was the report was rah
according to the film badge supplier's quarters rathon than their aan
established quarters and thus did not include two weekly film badge
readings. The esposures shoun for fir. h are as follovst

Bsd e Date gm,

1st Quarter 2-15-63 70 (first badge issued)
3-15-63 150 ,

2nd Quarter 4-15-63 690 (noted by supplier es
contaminated badge)

5-15-63 410 (badge vorn from 5-15-63 to
5-27-63 den 6 was put
on a weekly badge - hadge
noted by capiter as contaminated)

5 27-63 m (first veokly 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 contantruted)
.

. . _ . . . _ . ._ _ _.
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51. Pvtuamousen. Continued

2-d e hte r rc,

3rd (useter 7-15-63 100
'

7-22-63 90
7-23-G3 90 (noted as contasinsted)0-5-63 110
0-2-63 50
9-9-G3 20
9-16-63 m
9-23-63 .m
9-30-63 a
10-7-G3 m (mininal)

b. 1:r. W,ter:sinated his emplog. cut uith the licences in llovaster 1%3.

c. Accordin:: to C. Sinho, tir. hvorhed in the thoriuta cascade roas and
part of his duties included transferring thorium bearing semi-liquid
soluticas fras centsiner to container. Dinho advised that during these
transfer operstions soue of the solution vould splash and settle on
394Enho clothing, etc., and that the badge contasination and resulting
film exposures occurred because of this.

d. It vill be noted that the badges for the weeks of 4-15-G3 (630 nrc:2),
5-15-63 (410 nrc:2), and 7-3-63 (130 nre:a) were all noted as contesinsted*

and contributed 1230 nrem of the 1630 nrem quarterly exposure.
' c. Tron infozustion Cathered during the inspection it appears the greator

pcrt of the expo:ura reported for tir. m resulted frau film badge.

1 contmainatien rather than as a valid perscunel exposure.

[* 52. m
Ey letter dated February 19,1964 (ceo Enhibit D) the licensee reported an
exposure of 1290 nrcza (whole body) to Mr. 64 urin:; the fourthy
calendar quarter of 1963, October 15, 1963 to January 15. 1964

A reivev of film badge records was made durin:; the Deccater 1964 inspec-a.
tion and shoued the follouing for Mr. ahndde during the exposure period.

Bod e tute gLeg
-

1-15 63 120
2-15-63 100
3-15-63 90
4-15 63 80
5 15-63 120
6-15 63 70
7-15 63 300
8 15-63 200
.9 15 63 560

,

10-15 63 550 )
11-15-63 350 ) Tbtal 1290 nre:2
12-15-63 363 ) .

1-15 64 310
2 15-64 110

* b. According to Mr. Einka, his a thorissa plant worker and was durin-
the esposure period assigned to a thoriuts nitrate evaporation process
and other associated jobs. According to Stol:ce h was not rotated
soon enough to prevent h6 fren exceeding 1.25 nre:2 during the quarter.
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52. , Continued

The cxpo=ure cppears to be valid, t$ -afer? the licences te in non:cnvlineec.
*7tth to C F 20.101 N for pernittina, !!r. 60 receive in c= ess of
1.25 res durin:; the fourth estendar c.usrter of 1963. -

53. .
'

By letter dated July 24,1954 (oes Exhibit D) the licensee reported an c::-
po:ure of 3210 nres (whole body) to tir. esmemenmasunk during the cc:end
calendse quarter of 19G4. April 15 to July 15,19G4.

During the December 1964 inspection a review of tir.4tumedishs film b:d;ca.
records chcned the fo11ouin:: cxoosure for 1964.

File Dite m Film hate t!?rt

1-13-64 m (aininsi) 6-29-64 73
1-2G-64 10 7-6-64 n
1-27-64 m 7-13-64 70
2-5-64 n 7-20-G4 20 *

;-10-64 a 7-27-04 e
2-17-64 r-. B-3-G4 154
2-24-64 m C-17-64 230
3-2-64 n 8-31-G4 m

3-9-64 o 9-7-64 n
- 3-17-64 m 9-14-64 n

3-23-G4 a 9-21-64 a

f 3-30-64 n 9-2G-04 a

fy 4-6-6L n 10 5-64 n
4-13-64 50 10-12-64 m-

( 4-20-64 n 10-19-64 m
10-2G-G4 a4-27-64 n

5-4-G4 1130 11-2-64 a

1 5-11-64 CD 11-9-64 a
6-15-64 650 11-16 64 a
6-22-64 90

b. According to tir. Sinko, tir.h is a garagensn who r ata. irs cil cet:p:ny
vehicles. The ecm eny scraze is physically separated fras all thoriun
processing work i.a the plant site. The only contact IIr. M has with
the thoritas processin; operati'on, according to sinke, is when he is re-
pairing a vehicle which is used in the processing facility. In addition,-

M nay walk through the processin; facilities on his usy to other areas,
but does not cornelly linger in any area.

Hr. Mcould not account for the higher than normal badge readin;sc.
during the subject calendar quarter. Cinka suggested e nsy possibly
have had his badge on a jacket pocket, renoved the jacket and lef t it en
a vehicle er container in which thoritn was stored. Independent nessure-
nents taken in tha gara:o area durin; the inspection sh<ned a general
background of less than 2 nr/hr. Independent measure-tets taken on a
truck used for hauling sindge vaste process nsterists frc:s the processin;
area to "12 acros" shaved a naziracs readio; of 35 nr/hr inside the truck
at contact with Isaaps of " crud" within the box.

d. It does not appear fras informatie a gathered during the inspection that
ti.e esposures shove on the film badges can be considered a valid persen-'

nel esposure to Mr. N .

.
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Dy letter deced July 24,1964 (roc Exhibit D) the Itcencco reported an ex-
po:ure of 3210 nrc:s for Mr. N fer the cecond calendar
quarter of 1954. April 15 te July 15. 10G4

Lering the in:r.ection o.revicu of !!r. N6 fi1[s bad;c rc:ordsc.
was nsde and shozed the folle>In: c:ct.o:ures for 1254:

r113 t1ta rr a,
Tile :hte tir e,

1-15-54 150 7-6-64 80

2-15-64 63 7-13-64 120

3-15-64 m (nininst 7-20-64 20
7-27-64 a4-15-64 m

5-15-64 3090 G-5-G4 e

6-15-54 40 E-12-G4 c

6-22.G4 40 3-31 thru
6-27-64 40 10-25-64 e

b. The 2nd calendsr qu:rter tetsis for 1:r. 6. as seen fro: tha
abcve results, in fs:t are 3270 nrc=. (Apparently the bad;c re: ult for
the sceh of 7-6 04 vero not totaled in when tsa July 24. 1964 letter
was written to the ccc=ission).

tir. Sinke advised that @ vss a v:rehouco n n (thorius finsic. Sinha statedproduct atcrs c) ced also delivered the intra-pisnt n.sil.
that Mesenmannsynsver spent any u:nacual a:sounts of time in the innediate,

arena where thoriws vss stored in drsns and containers, but would spend
scca tiac in their proxicity during his norssi job fu,etions.

During the inspe: tion independent ces:urecents were nads of drms con-
./ c.

taining thoriu:s nitrate and which vare betn. etored in the varehouss in

f
which lir. 4WWesueur worked. General background readinge were fro:2 0.3
to 0.5 nr/hr in norns11y occupied arose. naadingo on 55 gallon dru==e

,f containing, thortu: nitrate read up to 75 tr/hr at centset (Eber1Lua
E-500n EG ester probe) and terveen 20 and 33 ar/hr at a foot,

'the exposures choun on Mr. "" flic badge: for the periods.
April 15. 1964 to July 15. 1964 do not opreer to be ec.r.sistent with
other bad o periods. According to Sinke there was a slightly greater
quantity of thoriu:2 stored in the varehouse during the subje:t period
than is normally encountered but FMRapdesk scrh habits did not change
that ensch to shcre su:h an increase in crposure.-

It does not appear frct: information gathered durin;,the inspection thatf. the antire film badge exposure for the period in question (particularly
the 3093 mras for the week of S-15-64) vsa in fact valid personnel
exposure to Mr. h

55. rterfrIcATIc r er D7crtmrt To Frtso'nq

Notification in writleg was furnished each of the individusic ocationed
above regarding their quarterly film hadge results. The notification con-
tained the inforpation required by 10 CTr. 20.405(b).

55. Ust of FIASTic B01rtt3 fon TIIM TADCr$

The licensee representatives intervieved during the inspection stated they.

feel nony of the exposures reported frcas the film badges are not valid per-
sonnel exposures but are attributals te badre costs:sinetton reeuttin; fras
itquid osterial spisshin; frem proces: containers and :;ettins on the filn
bad e.
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34. M W FIASHC EEEERS MR FIIM EMMIES. Osatimund

In order to allevista this problem, the licensee starred placing alla.
film badges in lightweicht clear plastic holders on December 14, 1964
The holder empletely encloses the film badge and is worn on the person.

RADIAMM BERTS AllD/CR NAIRanctIS

$7. h licensee stated that direct reading instrsament surveys are not perfomed
on a routine basis sacept for surveys for alpha contaminatica is box cara,

1 and trucks after unloading of raw material. The licassee stated that the
only theritus dust containatio. " survey" made is a visual check of an area.,

Rautine daily wash downs of thorium work areas is considered a sufficiet
control of area centamination by the licensee. Mr. Maryniv, who momally
mehes all surveys, stated that he carries a survey meter sich him as he goes,

through the plant on his " rounds" and " spot checks" an area if he " sees
something". No beta samma surveys are perfomed by the licensee in order
to evaluate personnel esposures to esternal sourcos of radiation in the'

various thorinsa work stes. The lack of adequate evaluations, throu3h surveys,
j has resulted in personnel overexposures to outernal radiation *(please see

paragraphs 44 through 56). Consequently, the li:ensee is in anncano11ance
with 10 CFR 20.201(b) for failure to adequately evaluate the radiation hasards

. resulting fran his use of radioactive materials to assore compliance with+

10 CFR 20.101(a).
,

S8. h licensee stated that the only routine monitoring or surveys which are,

perfonned by his consists of the film hedges worn by individuals and In-
plant and envireensatal air sampling.

1 59. h licensee has established no limits for renovable contamination within
his process areas or other areas of his facilities. In addition, the 11-
eensee has established no limit for personnel contamination of his employees.
h licensee has performed no surveys to deternine the entent of renovable

'

eest m ination to the persons of his amployees. h licensee provides no
tastrimmentation to his encloyees for the serpose of perscanal monitoring for

i sentamination. Mr. Sinke stated that the licensee depends ce continuous
clean up to control conmf antion.

60. It was observed durin3 the course of this inspection that several areas in
processing Butiding No. 3 were depened and operators were weing hoses to
wet down the floors of various thoritus work areas in this building. Mr. Sinha
stated be did not consider surface contamination as controlled by the licensee

| to constitute any problem.
'

| 61. The 11eemsee perfoms occasional beta gamma surveys of the faneeline surround-
! ing the " twelve acre" site to secure that radiation levels at that point de'

not emceed 2.5 millirems per hour as stipulated in 1,1 cense Conditten leo. 9.
I 62. The 11eensee stated that he has no weste serems. es such, leavies his plant

site.. As stated previsuely, liquid veste is discharged to the pond at
" twelve scree". h 11oessee states he has done no septims of this liquid<

! discharge since the last previous inspection. h licensee states that he
j believes such eenpling to be of little value due to the locotton of the die-

chares line and vaste pond within the confines of his own facility. Resultst

i of provisus samples taken by the licensee and ABC represostatives of this
i liquid weste ahowed values which were less than those established for thoritan
[ for release into the saattary seuerage systes (per 10 CFR 20.303(f)(1)) and

en the same order as those values pomitted for re1cese tuto unrestrictedr ,

j stees (per 10 CFR 20.106(b)).
,

,

f
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Continuation Sheet 14
American Focash f. Chanical Corp.
West Chicago, Illinois
December 15-17, 1764

RADIATIERI SURVETS AMD/OR XVAIEAT1(Els. Continued
*

63. h 11eensee's ta-plant air sampling program is of two types. These types
are breathing asas (B.I.) and general air amples (G.A.g.). h licensee
stated that all the plant is ampled every two weeks. According to the
surrent schedule, a total of 22 B.Z. and 43 G.A.S. samples are 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 person who tahes all
emples, stated that the breathing some samples are collected at the in-
dividual operator's breathing mone uhile the operator is performing his
assigned work function.4Ea h of these 8.Z. samples is taken for five
minutes and counted and analysed for natural thorits following a 106 hour

j waiting period to allow for the decay of all other natural airborne con-
tanimates. A review of the licensee's breathing some air emple results
for the second half of 1962, all of 1963, and the first eleven months of
1964 revealed smanerous occasions during which the sample results showed
greater than the nauimes permissible concentration for natural thorita
(3 X 10-11 uc/ce), per Coltan 1, Table I, appendia 3,10 CFR 20 Several
of these routine 3.Z. smples showed concentratica results of 50 to
176 X 10-11 uc/cc of natural thoritas. In addition, during 1964 a total of'
151 B.Z. samples were taken during experissental thoritan operations of which
81 saplos showed concentration results in excess of 3 X 10-11 uc/cc of
natural thorium. One of these al amples shows a result of 737 X 10*11 uc/c
(approximately 246 X HFC). A compilation of breathing sone air sample'

, results for the periode mentioned above is shown as part of Euhibit 5 to,,

this report.,

! 64 According to Mr. Sinke, the mamissas remissible con:entraties serves as,

the base line for operations within the plant. If an area is above this
base line, the techniques are reviewed and corrections made. If this does
not reduce the airborne concentration, then equiguent will be replaced and/
or operatin:: techniques revised. (It is here where the esperinsotal breath-
ing soce emples are taken). If air sampling indicates that an area is
below this base line, ter.ardless of the obsolute value of the air sample,
no action is taken to reduce the airborne concentration.

65. The licensee stated that weighted t!ae studies have been made for certain,

'
thoritme operations. In the performance of this weighted time study, the
foremma and the operator invelred have estiasted the elapsed time for an
operation in a given area. N time study is based on the nisaber of hours
per day which the particular operation will take. A particular operation
may or may not be performed every day. The licensee stated that it has
estimated that the lanath of time for the various thoriosa operations range
from several minutes to 3 - 4 hours. The licensee does wt use a timei

*
study as a beels for limiting the amount of time which nay employee spends
wit!in a gives area within the plant. h licenses stated further that he
does not centrol esposures to airborne consentratione of radiometive meterials
by limiting the time opet by employees within such concentrations. When'

eebed by the ABC representatives if determinations of personnel overespesures,4

based on a 40 hour work week, were made following high breathing sone air
sample results (please see paragraph 63 and ashibit 3), Nr, sinke stated he
did not. Rather, the operation which yielded the high air saepte would be
resampled, and if the second sample is also hinh, then action would t.e
initiated to correct the ettuations that is, checking of the equipent and/
or slemning of the area. h licensee also stated that any one particular
amployee may or easy not be involved la any one thoritsa operation. Also, the
11eemose had no idea (or record) as to just uhe wee involved in the thoritas
operations uhich had yielded excessive airborne concentrations, as previously
discussed. The licensee vee advised that failure to eyetuate personnel en-
pesures resulting from high thortsri airborne coeeentrations se dete mined by.

; breathing some air anple meults in order to establish emipliance with-
~

.' 10 CFR 20.103(a), annatituted noncarmlbnce uith 10 CFR 20,201(bl.

l

.
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Continuation Sheet 15
American Potash di Chmical Corp.

.

West Chicago.1111 acts
Dece ber 15-17, 1964

EADIATICE EDINTS AED/01 EVAIDATIGE. Continued

,

66. The licensee's in-plant general air emples (C.A.S.) are collected in all
areas where therius work is now or has been done. Each G.A.S. s a ple is
taham for 5 minutes and counted after a 106 hour desey period as in the
saea of the bresthing some samples. As stated previously, each designated
area (please see Exhibit A) is sampled bi-veekly. Mr. Itaryniv stated that
these seples are collected near the center of the particular ares, perhaps
several feet from the nearest thorie operation. During the first elevan
months of 1964 the licensee collected a total of 645 G. A.S. ameples. Four
of these eenples showed results in escase of natural thgie Myc of
3 X 10-11 uc/ce. The highest results showed 14. 7 1 13' * * ue /cc . For more'

detailed information conearning licensee's G. A.S. saple results, please
see Enhibit 3, attached to this report.

47. phe envircunestal sapling, the licensee surrently ce11esta weekly emples
at 3 different locattana and quarterly samples at 42 different locations.
All environmental samples are sisty minuta samples collected at a rate of
35 liters per minute through 1% inch Whatman-41 filter paper. The weekly'

senples are taken at Ball's Green House (West of the plant) Vedder's
1 Ecuse (East of the plant), and on the plant property located between the
,

other two locations. The quarterly emples are taken at various points
sloos the entire boundary line surrounding the licensee's property. The
licensee stated that no enviremental sample result has emceeded Mrc for
unrestricted areas per colan 1 Table II of Appendix 3,10 C:TR 20

3

48. The licensee stated that eld, surplus equipment that had been used la thorium'

process operations was usually stean-cleaned prior to being sold as scrap
but that this was not done in every caso. Also, Mr. Sinke stated that the

,

scrap equipasat had never been surveyed for sentamination prior to release
insofar as he knew. The licensee was advised that failure to make surveys

| of such equipment prior to sale to determine the presence of radioactive
material constituted noneanoliance with 10 CFR 20.201(b).

FQFfING AED LIBE1.1E

1 69. maasreus bottles of thortue conpounds are stored in the prep room of the
licensee's building No. W-1 facility. Each bottle wee noted to be labeled
with a magenta on yellow standard radiation caution symbol and showing the
kind and quantity of material contained therein. The Frey Eceu Area entrance'

however wee not posted to indicate the presease of source material stored
therein. The licensee was therefore advised that failure to poet the Prep
Boom Area constitutep-m18-a with 10 CFR 20,203 feif2), in that the,

! roce contained greater than luu lbs. of source material and was not posted.
;
' This was corrected in the presence of the AEC representatives by the place =

ment, by the licensee, of a sign on the entranse door to the Prep Boomi *

showing the standard radiation caution symbol of magenta on yellow and the
words "Castion - Radioactive Materials". For further informatica concerning

i Festing and L0eling please see paragraph 35 moder Fest11 ties. , ,

!
i TEAMFDEIAT1GI

1

70. The licensee utilises fork lif t trucks and shaap trucks to move raw materiet,
material in process, and waste material between areas withis the production
facility and to and freer "tunive acres." Mr. Sinke stated that these vobietes
never leave the licensee's facilities.

4

WARTE D1sposAL

|
71. As stated previously (please see pare::raph 23), metted, plastic lined burlap

base whteh had contained penanite send are burned at the licensee's "tuelve'

. acre" site. This nethod of disposal has been approved in that the tw ore
monasace sand is emespt uader 10 CFR 40.13(b) since the rev ore residue in

i the base had not entered the procese.
;

I l

I
i

!
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Continuattoo Sheet 16
American Potash & hical Corp.
West Chicago, Illinois
Dec eber 15 17, 1964

4&BTE DISPORAL, Continued

72. Airborne radioactive material effluent is discharged through bag-type dust
collectors from various hoods and stacks in the process areas. Rose dust
colleeters are cleased out periodically and reused, according to the licensee.

73. The methods of solid and liquid weste disposal and/or treatme'at were discussed
previously in paragraph 34 of report details.

IEEE

74. The licensee's records of receipt were not reviewed during the inspection.
h licensee is authorised to receive and possess unlimited amounts of
thoritas.

75. The licenses's transfer of material records, both domestic and export, were
spot checked during the inspection. he licensee's primary esport customer
vee noted to be Woo Brothere Inc., 1202 Caroline Maneton, 12th floor,
8 ho Fing Road Hong Kong. It wee observed their approximate monthly
shipments of 2240 lbs. of thorium nitrate (gas mantle grade) have been made
to this customer under various thorium esport license nebers.

76. Mr. IJad>1an stated that the licensee's esport 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 Uset

' * '

Chicago, according to Mr. Lindblas. For example, the above mentioned ship-
meets to Woo Brothers, Hong Ecos, were made se follower

*
Data Shipped License Mmber -

12-9-64 STE-7168
11-9-64 STE-7166
10-22-64 STE-7153
8 21 64 STE-7135

77. Info mation glesood frc:a the licensee's records include the following domestic
shipments :

Customar Founds of Thortun 33133,

Aladdin Industries. Inc. 360 12-8-64
Nashville, Tenn. 360 11 11 64
License No. R-117 517 11 4 64

Laboratory Equipment Co. 60 12 9 64=

St. Joseph, Michigan 100 9-24 64
License No. C 4946 99 7-31-64

Doe and Ingalls, Inc. 2 12 11 64
Everett, Mass. 6 12-3 64
License No. STL-737 6 9-30 64

6 3-3 64

Catalytic Combustion Co. 4 3 9 64
Bloemer, Wiscocein
(under General License)

73. Of the 11aansee's survey records, primary interest was given to his air
sampling reeutta. These records were reviewed for the period of the second
half of 1962 thru Neva ber 1964. A summary of the licensee's in-plant air.

campte results is atteched as Enhibit B to this report. A retlow of the
tisemeee's envireremental air sampling reeutte showed all saeples to be less
then MFC. (Fleese see paragraph 67 of report detaile.)

1

J

e

+ - . , - . - . - - - - - - - - - - , . -- ,v,-~ re..-.-----,,---%- - - , . - - - - - - --,- -.--- - . ,- c,,-,----.---g-.--..,.,,v- gy ----.--9.,---re m.-



__ .- --_ . .- ... . _ . -- =. -- ,

f

( ?
,

:

Coottauation Sheet 17
American Petach & Chemical Corp.
West Chicago,1111 note
December 15-17, 19642

I
l

IEEFEEDEFF ISASUREMENIS !

79 tea.p-a-t measurements were made by the ABC representatives of the li-
eensee's facilities during the course of this inspecties. ,The surveys
Lesluded those for beta gamma, surface alpha contamination, and renovable.

alpha contamination. At this same time, beta gamma and surface alphe con-
tenisation surveys were performed by the licensee and representatives of
the State of 1111aola.

:

| 30 Results of the direct reading independent asseurements perfossed by the
ABC representatives are shown la Exhibit C to this report. These measure-
meets we e periosaed with en Eberline Model I 5005 survey meter with a
30 as probe (beta gamme) and as Eberline Model FAC 3G survey meter with
a 62 area probe (alphe) (calibrated for 507, apparent yield).

' 81. Independast measurements of renovable contaminatise were made using EV-70
filter paper. Besh wipe area was of approziantely one foot equare. These
filter paper samples were seatyeed at Arscene Estional I.aboratory. h
results of these samples are listed below:

e

a ., Floor in dock area, first floor, blog. No. 9 B - 4432 dpm
a - 4032 dpa

" b. Floor in front of sand conveyor, 4th floor, B - 2133 dpa
; b!ds. No. 9 a - 2132 dpa

s. Floor la front of elevator 4th floor, bids. No. 9 3 - 2306 dpm
'. a - 2903 dpa

d. Top of lunch room table. 3rd floor, b1da. No. 9 3 - background
.

, a M dp
*

; e. Floor in locker room, 3rd floor, b1dg. No. 9 3 - 139 dpa
! 0 - 359 dpa
; d. Toilet seat in toeker room, 3rd floor, b1da. No. 9 3 - background
j a - 55 dra

M&MAGRENT DISCOSSIGI

42. The results of this taspoetion were disenseed with Mr. Bruce Bennett, Flent
Hena6 erg Mr. Gerald Stake, safety Engineer and RS03 Mr. Edward Maryniv.
Radiaties 4pgiestet (technician); and the liconese's health physise coneutt-
est, Dr. Theodore Fields. Itene of probable seacampliance d% cussed tacluded
e) determination of possible personnel overeuposures to airborne radiosetivity,

beoed on high breathing some air sessple reeuttes b) surveys of outgoing surplus
scrap equipuneet; e) radiction esposure to porosenet to greater than 1250 milli-
rene per quarter; and d) posting of Frep Rose in 31dg. W 1. Other itens die-
eussed included the use of signs to denote respirators usage areas, come1Ceretion.

of espesure deteominations of outside contreetore end other visitors in thorius
preseeslag facilities, posett,111ty of bio assey easpling of thorium workers,
monitoring of dirty elothee teken home by therium workere, tighter control of
estias, drinking, and smoking in therism work erose.

83. Consernias the four items of soecomp11ames listed above, the licensee rSpre-
,

3
sentatives stated that, a) a determise:1on of possible personnel overespesure
to staberne radioactivity would be made following high breathing sons airi

j sasple resultes b) h.' stated that surveys would be sende of outs,oing surplus
equipneet to soeure that the equipaset le not contaminated 3 e) sentinued

! evaluettee of *.ha thortun presses would be made to redues personnel esposures
to esternet Outeos of radiations d) the fourth item, posting deficiency, was
servested et the time of the inspwetion.

] Emelosurest,

j Bahibits A B, C & D
,o

i
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Aggg 10 Lamber of 5,acific Iscations

. LL. LAJ.a.
Bids. No. 1. General Area 0 4

31ds. No. 2. Main Area 2 4

314 . No. 2. Balcony 0 33

Bldg. No. 3. General Area 0 5

Bldg. No. 3. Th02 Beam 4 0

B1dg. No. 5, Main Ares 0 5

51d . No. 5. Balcony 0 43

B1dg. No. 9, 1st Floor 4 5

2nd Floor 4 2

3rd Floor 4 2

4th Floor 4 2
; Roof 0 4
i
'

B1dg. No. 4A (Sand Roastina Shad) 0 2,

NOTE: B.E. = Breathing Zone
G.A.S. = General Air Sample

.

.

$

.

F.IRIBIT A
Americes Potash
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B-F14NT AIR SANFLD3 MTULTS

l

Period Saviswed No. of No. of S a ples Highest Beaults
h 1MFC of Thenab MPC

G M AIR M t
10-3-62 tr. 12-13 62 53 2 4;2n0*llue/cc
1-2-63 to 11-31-63 350 22 53.7Il0*llue/ec'
Jan, thru Nov., 1964 645 4 14.9110*lluc/cc
hr current schedule of In-Plant Air Sampling see Ruhibit A.

EREATRING 10lGt AIR $AMF125 - 1962:

Bids. No. 9, 3rd floor 28 12 37110*11uc /cc
9-6-62 thru 12-20-62

3143. No. 9. 4th floor 8 1 3.3n 0*llue/cc
11-6-62 thna 11-30-62

B1ds. No. 9, 2nd floor 12 0 --

11-16-61 thru 12-18-62

31ds. No. 2. Th.cancade nn. 4 0 '
--

12-5.-62

Bldg. No. 3. Th02 Furnace Am. 4 4 176110*llue/ce
.. 11-23-62 - , , i . . -

BREA2EIBG ZCRE AIR SANFIAS - 1963:
.

-

Sand Bossting shed 32 15 15.4x10*llue/cc
1-33-63 thm 12-17-63

Bids. No. 2. cascade ha. 89 10 68x10*Ilve/cc
1-9-C3 theta 12-19-63

314 . No. 3. Th. Furnace k . 36 6 14x10-11oc/ec3
2-13-63 thru 12-5-63

B1ds. No. 9. ?od floor 67 4 7.76X10*11ue/cc
1-23-E3 thru 12-13-63

B1dg. No. 9. 3rd floct 66 10 37.9n0*llue/cc
1-23-63 thru 12-12-63

B143. No. 9. 4th floor 68 5 6.2210*llue/cc
1-2-63 thru 12-11-63,

EIgATEDE EQtE AIR SANF123 - 196t.:

Experimental - Various Arsas 151 81 737M 0*lluc/cc
2-24-64 thru 11 22-64

314 . Nu. 2. Cascade ha. 29 8 115x10*lluc/co3
1-6-M thru 11-25-M

I Bldg. No. 3. Th.Furnsee Rs. 45 25 158X10*llue/cc*

2-5 M thru 11-6-64
Blds. No. 9. let floor 51 6 58110*11 ue/cc

4-14-64 thru 11-16-M
B1dg. No. 9, 2nd fleor 53 4 19.5X10*lluc/cc

1-9-64 thru 11-4-M, ,

Bldg. No. 9. 3rd floor 39 16 54.7n0*llue/cc
1-2-M thru 7-9-64

Bids. No. 9. 4th floor 95 27 83x10*llue/cc
1-7-M thru 11-19-M

asad Beasties shed 24 1 16.4no-11ue/ec
1-9-64 thm 10-26-64

EIE1 BIT B
heriean Potash

& Ch oical Corp.
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INDEFERCRfr NEASUM1mfTS

At " helve Acres" ~

S.U. Storace Shad

. Materist frem tose Malaysian sand bag 7500 cm - Alpha
Radis tion at surface of ba;; 10-12 mr/hr
General background at sand storage area 1-5 nr/hr
Background at fence line near shed 0.3 nr/hr'
DscLground between pond and shed 0.06 mr/hr

Pink Snit Storene Elde.
.

Radiation at surfsco of chunk of thoria hydrate 75 ar/hr I

Radiation at surface of drum of thortua, nitrate 75 mr/hr
General background at thorissa nitrato &

hydrate storage 15 ar/hr

Outside of tuildtrs.s

Radiatica at surface of grey nud vasto pile 0.5 mr/hr
Background at fence line near north and of pile 0.7 nr/hr .
Eackground at fence line near scuth and cf pile 1.4 mr/hr
Background at radiation caution sign near pile 2-3 ar/hr

Truck in Gerate (on-sita use only)
* Radiation at surface of " crud" coated on various -

outer surfaces 5-35 nr/hr
Background at driver's head position in cab 2 ar/hr
General interior of cab up to 600 cias - Alpha

8hippina Wirehouse

Background at vall by street background

General background in building 0.3-0.4 nr/hr
General floor surface 200 cp: - Alpha
Radiation at surface of Code 100 natorial
on shelf at shipping table 10 ar/hr

Background at eye lovel at shipping table 0.35 mr/hr.

9urface of scala platform 2000 cpu - Alpha

Buildine No. 9

First Floor

Fanta of Fred Boerner (sand hepper loader) 7000 cpm - Alpha
" " "Gloves 5000 cru - Alpha,

Fork lift truck - forks 7000 cpn - Alpha
Fork lif t truck - seat & insertament panel 1000 cpm - Alpha

( Fork lif t truch - floor board 4000 cpm - Alpha
General floor surfaces 3000-3500 c;ui - Alpha,

Floor inside multi-use elevator 3500 cpa - Alpha
Surface on top of dissolver tanks 1000 c;as - Alpha
General background 0.07 mr/hr

- continued - E3:HIBIT C
American Fotash

& Chemical Corp.

_ - ____-__ _
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.o= v r .e - 'rav re , Continued

Buildina Bo. 9

Fourth Floor

Surface of pot and in front of sand conveyor 4000 cpe - Alpha
noor surface in front of elevator 5000 cm - Alpha
Radiation at surface of cooked send in pot tray 1.5 mr/hr ,

locker Roat Betm en D ird and Fourth Floor

Top surfaces of table and bench 250-500 cpm - Alpha
Floor surface 2500 eps - Alpha

Third Ficor

Radiation at surface of dissolving tanks 1 ar/hr
'

Edge of fiIter prescoa 9000 eps - Alpha
Edge of filter presses 5 ar/hr
Tcp surface of cover on D-7 tank up to 30,000 cp - Alpha
Top curface of cover on D-7 tank (1 cr/hr ,

Secend I'1cor

Radiation at surface of D-3-3 tack 16 mr/hr
_

Floor surfaces near tanks 10,000 cya - Alpha
Various surfaces of fork lif t truck 1000-5000 cpa - Alpha.

Control Taboratorr

General floor surfaces up to 900 cp - Alpha

B1de. No. 3

surface of pallet outside of Th furnace room 600 c p - Alpha

Elooratentrancetofurnaceroom 6000 c p - Alpha
'

,

Floor in front of food dispensing machines 350 c p - Alpha

.

e

.

IXH1 BIT C
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S:. .~ 1The Lindsay Chemical Division hereby informs its employees that some of the | t.h;
H'N. : .

# 1."'anterials handled by the Division are radioactive,cand that radioactivity is present ',
,

s.n '. in parts of the plant and laboratory areas. W ,',.-y/g ' Cj,,'
,
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"' Materials such as monazite are and thorium materials are radioactive. Radio-*

3 active materials are substances whose atoms spontaneously break up, and in so doing .' N!d.'' ' 't
j M.n'(' give off several different kinds of radiation. t, , ,

..z.,,

:.t. .

Radiation is not new to man. The most common forms of radiation with which i,

we are familiar are ordinary light and sound. Although we cannot see them, the radia ' ..y;..

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 radioactive materials probably does no hara, but exposure to large amounts of ra-
diation can cause damage.

.
- e .

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

The amounts of ' radiation in and around the Lindsay facilities are samil,
although somewhat greater than ordinary natural radiation. Lindsay has an extensive
program continuously in effect to assure that these amounts are small, and that per-

.sonnel do not receive more radiation than is presently recommended as a maximum per-
missible amount by such expert authorities as the National Cnemittee for Radiation
Protection and the National Bureau of Standards. Although these amounts of radiation
are small, efforts are continuously being ande by I'indsay to decrease them by means
such as better housekeeping, exhaust and disposal systems, and rotation of jobs.

In working with any hasardous material, including radioactive materials, 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 genersi 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 history 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 anything, nor are
you signing away any rights.

LINDSAY CHD(ICAL DIVISION
American Potash & Chemical Corporation

Wes t Chicago, Illinois

I have read the above staJement concerning radioactivity at the Lindsay Chemical Divi-'

sion.
'

Most Chicago, Illinois
Date:

Anase 27 '
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SEETCIES AND INDEPENDE!ff EASUEENTS

- The attachments to this exhibit show sketobes of the licensee's produo-
tion facilities in West Chicago and asults of independent measumments.
Air samples wem analysed by the Health and Safety Division of the Idaho
Operations Office. All other samples were measund by the Argonne Na-
tional Laboratory.

annem g ~. w . Except for Attaclument 2, on all sketches of facilities, the circled nua. ,..x.f .

bers show the locations of smears taken by the Connission repasentatives.
Results of these smears are shown in Attachment 5. Except for Attacinant
2, on all sketches of facilities, the numbers in squares show the loca-
tion of air samples. Resalta of air samples are shown in Attachment'h.
Written cn the sketches are nunbers with ar/hr units. These a m diact
instrument readings at the locations shown.

In Attach:aent h, showing air aanple msulta, Sample No. 3 was taken while
an individual (wearing a mapirator) scooped thorium nitrate from a larger ~
into smaller containers. This mquired approximate 37 h5 minutes. Sample
No. E-8h was taken on the catwalk above the D7-3 tank while the tank was
being agitated. Sample No. E-9h was taken by the autasatic tote loader in

the Sarri Roasting Shed. Samples No. E-97, E-98,The kilns wem undergoing
E-99, and E-103 wem taken

at the rotary kilns in the Sand Roasting Shed.
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 sa:nples routinely will be taken by the
licensee.

The following is a list of Attactanents:
' ' * ~ ' ~ ' ' " *' * *" ' ~ ~ ' ~ ' '

Xttachment 1 Sketch of Plant Site
2 - Sketch of " twelve acm" ama

. 3 Water Sample Results
- h - Air Sample Results

~
5 - Results of Smear Tests
6 - Sketch of Sand Roasting Shed

. 7 - Sketch of Balcory, Building 2

7 8 - Sketch of Cascade Roam
9 - Sketch of First Floor, Building 9

10 - Sketch of Seccnd Floor, Building 9
11 Sketch of Third Floor, Building 9
12 Sketch of Fourth Floor, Building 9

.

' 13 - Sketch of Roof Ana, Building 9

.
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