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Continuation Sheet #1
Agerican Potash &« Chemical Corp.
West Chicagou, Iliinois

L/30-5/3/62; 6/1 & B/15/62.

6, Inspection Findings - continued

License No, R-23L - eontinued
10 CFR 20.105 - "Permissible levels of Badiation in Unrestricted Areas"

v (b)(2) = in that the licensee caused levels of rediation in unre-
stricted areas which, if an individual were continuously
present in the area, could mesult in his receivirg a dose
in excess of 100 millirems in any seven consecutive days
(See paragreph ¢2 and Exhibits F and C).

10 CFR 20,201 - "Surveys®

(-~ (b) = in that the licensee did not make adequate surveys thereby
resulting in the overexposure of licensee employees to ex-
ternal sources of radiation and to concentrations in ex-
cess of permitted values. (3ee paragraph 63 of Details).

/' « in that environmental samples by location and frequency
are not sufficient to show the commentration of radiocag-
tive material released into the air in unrestricted areas
@8 & result of the licensee's activities (See paragraph
65 of Details).

10 CFR 20,301 =~ "Waste Disposal -General Requirements"

.+ .. =in that the licensee is dispoeing of radicactive waste by

b . we discharge into a waste pond on his property. Such method

& is not authorized tie Fedarsl Regulations. (See para-
greph £7 of Details).

10 CFR 20,305 - "Treatmsnt or Disposal by Incineration®”
4 F , = in that the licensee treats bags contaminated with licemsed
I, +.] material by incineration without specific approval by the
b o Commission (See paragraph £3 of Details).



Contimuation Sheet #2

American Potash % Chemical Corp,
Nest Chicago, INlinois
L/30-5/3/625 6/1 & 8/16/62.

ETAILS

Jeneral Information

9.

Mmmdmpcthndmlmommwkprnmthmww

» 1962, The licensee was again visited on June 1, 1962 and August 16, 1962.
his inspection embruced both the licensee's research and development ficilityat Nest
Washington and Wood Streets, Fest Chicago, Illincis and the licensee's production
facility at 250 Ann Street in Vest Chicago, Illinois. Arrangements for the ine
spection were made by & telephone call to Dr, Robert Healy, licensee's radiation
safety officer on April 2, 1962. W,E,™aler, Region IIT, accompanied J, O. Davis.

The AEC representatives were accompanied during this irspection by Mr. Lou Krepe
pert and ér, James Bates, numhmtatl’uhnelh‘lthoulwum. May
1 and 2. Mr. Robert French of Illinois Department of Public Health was present
ﬂllpru ”’ w1' m m:“ lh' 1%2-

The licensee was represented during this inspection by Dr, Robert M. Healy, Ra-
diation Safety Officer and ¥r, Edward Marymiw, Radiation Teehnioian. '

All information in this report is reported in suwstarce, unless otherwise indi.
cated.

Znspection Kistory

12,

PROG

On March 20 and 21, 195% the Lindsay Chemical Company was visited by representa-
tives of the Division of Inspection, Headquarters and of the Health and Safety
Laboratory New York Operations Office. This initial visit to this licensee was
not in the ton&chmmimtuvnumwwthme
Company; rether, the purpose of this initial visit was to de

tion requiremsnts for memufacturers and processors of thorium ores. As a portion
of this initial visit, the licensee was supplied by the Atomic Energy Commission
with the results of air samples taken. The visit had included indepondent redis-
tion surveys and independent air sampling. Representatives of the Lindsay Chem-
ical Company had accompamied the Commission's representatives on March 20 and 21,
1956 and adopted the Commission's techniques for their own sampling and surveying
prograa.

The initial inspection of this licensee was performed by the Chicago off ice on
December 3 - 12, 1957 and April 9, 1958, The only item of noneompliance dis-

cussed in this report was airborne radicactivity in excess of the limits estab-
lished in Schedule B, Table I, Column I, 10 CFR 20,

A reinspection of June 12 1959 reported mo items of noncompliance. The licenses
-uwmwhmr'e:smm.rh.lmrmmmumemmm.m
Regulation.

A second reinspection wes corducted on April 19 through 2l and June 23, 1961.

The inspecticn recommended citation against License No, 12-1932-1 for failure

%o poet an isotope stomge area, and against license No, R-23; for failure to
oonduct adequate madist ion surveys; for failure to post airborme rediocactivity
areas ) mmmumrmng and, for failure to maintain records in
the same units used in the Federul Regulations. These items of noncompl {ance
wre transmitted to the licensee by a letter of March 26, 1962 from the Division
of Licensing and Regulation, A letter of April 27, 1962 completed enforcement
action by informing the licensee that the items of noncompliance would be reviewed
during & reinspection of his facility,

m.

The licensee's facilitiss constitute the Weet Chicago Plant of the American

- asuntinued -
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Am rican Potash & Chemical Corp.
West Chicago, Illinois
L/30=5/3/62; 6/ & 8/16/62.

Continued

Potash and Chemical Corpomstion. This plant produces rure earth and thorium
compounds. The rare earth campounds contain less than 0,254 of thorium as an
impurity, According to the licensee, this West Chicago Plant produces 954

of the thorium compounds produced within this countiy.

License No, R-234 is the license possessed by this licensee under which he
processes thorium ores, With regard to the menufacture and sale of such pro-
ducts, this license specifies no possession limit., The licensc. states that
approximately 30 tons of monazite sand are used daily in the production of rere
earth and thorium campounds, The licensee seeks to maintain an imwentory of
approximately 20,000,000 pounds of the momazite sand at all times. This sand
corsists of approximately L5% rere earth oxides and &% thorium oxide.

The licensee states he has received n‘o\ approximately 12% Thorium Oxide, Li-
cense No, R-23 permits procurement of 20,000 pounds of such material for de-
velopment of recovery techniques.

The licensee's therium production was curtailed from April 7, 1961 to Jamary
18, 1962, Fullescale production was resumed on approximately February 15, 1962.

Process

20,

A flow diagram of the licensee's chemical process for the treatment of the
monazite sand and the extraction of the rare earths and thorium has been sub-
mitted to the Division of Licersing and Regulation of the Atomic Energy Commis-
sion. The Licensee states that he considers information within this flow dia-
gram as "Company Confidential" information., The licensee demonstrated to the
representatives at the time of the inspeciion & copy of this diagram. Due
the fact that this information ir “company confidential™ & comy or description
this chemical process is mot included as a portion of this inspection rt.
flow diagram, as such, is mot pertinent to determinations of safety or

. From this flow diagram, the licensee identified certain portions
his operation which he considers to be the most likely to result in airborme
radicactivity. In a tour of the licensee's facilities, the Commission repre-
sentatives selected points for independent measurement to include areas not
identified by the licensee as "problen" areas, as well as those areas which the
licernsee considers tobe the most likely to produce airborme activity. These
areas are considered in more detail under the section of this report entitled
"Facilities.”

&

R PRE

The licensee uses standard chemical processes, equipment, and techniques to con-
vert and extract rare earth and thorium compounds from the monazite sand.

O rganisation

23.

License No. R=23l provides for the operation of the Vest Chicago Plant of the
American Potash and Chemical Corporntion. The plant memager of the West Chicago
plant is Mr. P, J, Bemett, Mr. Bennett veports to Mr. O. T. Deck, who is Dir-
ector of Mamfacturing (Fastem), whose office is in Vest Chicago. In the op-
erstiomal portion of the st Cricago plant, reporting to Mr. Bennett is Mr. Ed-
ward Vedder, who is the gensral plant foreman., Reporting to Mr. Vedder are the
various area shift foremsn and reporting to these foremen are the individual
workers. The West Chicago plant also furnishes space and administrative support
to the Research and Development Division; homsver, the Research and Development
Division reports directly to the Vice President of the American Potash & Chem-
ioal Corporation.

Dr. Robert ¥. Nealy has been appointed the Radiation Safety Officer., This ap-
pointment was made by 4. C. R, Lindsay, III, a Vice President of the Corpore-
tion. Dr, Healy, who is & chemist, states that his position as Radiation Safety

- contimued -
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American Potash & Chemical Corp.
West Chicago, Illinois
L/30-5/3/62; 6/14 & 8/16/62.

23. Contimwed

Officer, is a part time position and utilizes approximately 20 - 25% of his
time. His other position within this corporation is Head of Products and Pro-
cesses Development Section within the Research & Development Division. Other
than for the function of Radiation Safety Officer, Dr. Healy is not a member
of the operational portion of the Weet Chicago plant. However, Dr, Healy
states that with regard to his function as the Radiatinm Safety Officer, he
does report to Mr. Bemett, who is the plant manager. Dr., Healy stated that
he has been assigned and accepts full responsibility for the radiaticn safety
of this operation. He has assisting him one full-tiue technician, Mr, Edward
Maryniw, Dr, Healy emphasized that although the technician may perform collec~
tions and do the measurements of the samples taksn, ths entire responsibility
for this program rests with Dr. liealy.

2L, This licensee has mo Radiation Slfot.y Committee. Dr. R, 8. LMDX‘. src. Ra-
diclogical Physicist of Chi cagg Illinois, is re*ained by the licensee on a
consulting basis. Dr, Landauer does not currently take an active rols in the
routine rediation safety program of 4¢ms licenses.

Administrative Control

25. Or. Fealy states that as the Radiological Safety Officer, the entire radiation
safety program of this licensee is his responsibility., Iu discharging this re-
sponsibility, Dr. Healy states that he can require that operstions be suspended.
This would be accamplished by Dr. Healy going directly to Mr, B, J, Bennett,
plant mamager of the West Chicago plant. Dr. Healy stated, however, that the
‘method of accomplishing radiation safety generally did not invalve the closing
down of processes. Rather, if an area appears to present a "problenm," the
metivd of operation in that particular area would be reviewed and then he would
recommend changes in tecinique of operation within this area instead of closing
down the area or requiring that equipment be changed. If the change of tech-
nique did mot eliminate the problem, the next step would be change of process
equipment. In reviewing such an area from the standpoint of elinimting any
potential hazard which may exist, Dr. Healy stated that the area would be sam-
pled in detail to determine the actual hazard present. The Commission repre-
sentatives inquired as to whether in this detailed review of the particular
area, consideration would be given to reducing time spent by employees within
that area. Dr, Healy stated that this had mot been done by the licensee. Rathern
in most instances, a review of the area with regard to the operational technique
has been sufficient to eliminate any potential hazard. However, in some areas,
it had been mecessary to stop the process and replace the existing process equip-
ment o that air concentration levels ccild be reduced. Dr. Healy stated that
it was ot the intention of Lindsay Chemical to operate on a control time ba-
8is for employees. Rather it was the intention to have areas of operation to be
less than the permissible limits for airborne concentrations established by the
Federal Regulations.

26, With regard to procurement of thorium ore under license No. R-23L, since there
is oo quantitative limit on the amount of material procured for production
purposes, procurement control is mot exsrcised as a function of the radiation
safety of ficer, Rather, procurement control is exercised by the purchasing de-
partment and is an economic comtrol function.

27. The Sales Department requires, prior to shipment of more than & generally 1i-
censed quantity, that the customer supply the mmber of the license Suthoris—

ing possession, For generally licensed quantities, the customer is required
to include with his order a description in general terms, of the use of the
thorium so that it can be establ ished that the use is included in the general
license.

- contimued -
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American Potash & Chemical Corp.
Wiest Chicago, Illinois
l/30-5/3/62; 6/1L & B/16/62.

28, According to Dr. Healy, he constitutes & member of management of this li-
censee. With regard Lo review of his actions by higher management, he stated
that there was ™ routine review of this action, Rather, if he arrived at
& "problesm) this problem was discussed with the plant manager, and some so-
lution to this problem is detoamined by the plant manager, Mr, Benmtt, and
by Dr. Healy. 'e stated that he would comsider that licensee management is
quite concerned and enters directly into the comtrol of the program fram a
madiation safety standpoint, as evidenced by the fact that radiation safety
has been made a direct responsibility of a member of management.

Radiological s.r.g Procedures

29. The licemsee has no written mdiological safety procedures for distribution

to his employees. Rather, the licensee has a sheet drawing the employee's

X attention to the fact that he is working with radicactive materials and re-

quiring the employee's signature. A copy of this sheet is attached as Ex-
hibit B of this report.

30. Posted at the entrance to the production area is a sign stating "Film Badges:
All Lindsay employees working in this area must wear film badges as pars of
the radiation monitoring progrems."

31. According to Dr.mﬁm‘ is no formal treining course provided for the
employees other than an orientation at the time an employee bugius work. All
operating employees of thie licensee, approximately 150, work with radiocactive
materials, either thorium as a major component or thorium as a contaminant in
rare earths. Dr, Healy stated that the individual employee is informed of the
hasards associated with radicactive materials and is required read a state-
ment and sign such statement (as shown in paragraph 29 above). (However, any
specific instructioms in handling techniques based on the radiation hazard in-
volved is carried out ve by the foreman of the area. These instructions
are on a comtinuous basis,) These instructimns are not written. The Commis-
sion representatives inquired as to when respiratory protection is required
and how the employee knows that it is requ « Dr. Healy stated that this

-~ bhad not been reduced to writing, tut rather(the foreman informs the

" when respiretory protection is required,)and Beyond that, the employee is per-
mitted to wear the respiratory protection at any time that he sees fit, in ad-
dition to these required times.

32. In visiting the production areas of the plant, it was noted by the Commission
representatives that no particular safeguards were employed by this licemnsee,
other than respimtory protection and hooded equipment for certain operations.
The licensee dogs mot provide cloth ~! other than shoes for his employees. The
licensee does provide shower moms and Space for a change of clothing for the
employees. However, it is mot a company requirement that tha employee take a
shower or change his clothes prior to departing fros work, Or. Healy stated
Pmost" workers changs clothes and shower prior to leaving the facility at the
conclusion of a work shift. The licensee does provide 5 minutes at noon and 15
minutes at closing time for "clean-up" by s employees.

-

33. The production techniques employed by the individual workers cheerved by the Com-

misesion representatives were those typical of bulk chemical processing plants,
There appeared to be no special handling techniques employed by the licensee's

because of the mdicactive material being used. Rather, according to
Dr. Healy, the licensee depends on revising his production procedures where nec-
essary and in providing appropriats equipment where necessary so that no speci-
fic training or techniques bscause of the rediocactivity are necessary to pro-
vide for the rediation safety of the employees.

3L. It was noted that respirators have been provided by this licensee to his e~
ployses. It was noted further, with the exception of one instance, that these

- comtinued -
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Azerican Potash % Chemical Corpe
West Chicago Illinois
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respirators were being worn by the licensce's employees in any operation which
would appear to generate dust. The one instance in which the Gommission repre=
sentatives noted that respimtors were not being worm, {rwalved repair of

ot in the sand roasting shed. Nr. daryrdw stated that respirators were
required for this type mork and he was certain that the worker had bean in-
formed to wear respd retors. ¥hen this area was checked again by the Commis—
sion npnnmuvu uppmwuly 30 aimies later, it was noted that respir=
ators were being worm.

The licensee does not survey for surface contamimation nor provide equipaere
for his oqmoW‘Eéﬁm ~5 The licemses depends on
continuous clean up to provide control of cantamination (See paragrah €8 of
this report). Independent measurements for removable surface contanination
show up to 610 disintegratiors per pimte per 100 square centimeters Alpha

on & fumnel used for pmtngthormcapow from one floor %o that floor be-
low. On the floor the paximun smearable contamination was LlLC disintegrations
per minute per 100 square centimeters (See Exnibit C, Attachment 8

Facilities (Sketches of facilities are attached to this report in Exhidbit c)

38.

39.

The licensee's yesearch and development facilities are located at West Washing-

ton and Wood Streets in dost Chicago, 11linois. The licensee's production facil=
{ties are located at 258 Ann Street, Weel Chicago, Dlinois. e ]

The production facility of the licensee covers an area lpproximuly 300 yards
by 100 yards in size. See Exhibit C, Attachment 1, Wthin thds production ared
the licensee produces both thorium compounds and rare earth compounds « To a

rooms within the processing puildings. The thorium generslly is handled during
processing within four separate areas of the production facilities. These areas
are arpitrarily designated tacilities & through D for this report.

Facility As Sand roasting shed.

Facility B: Four-story thoriua puilding.

Facility Ci Furnsoe Room (calcinating roon) within Puilding 3.
Facility Di Thorium cascade room within Building R

Facility A, the sand roasting shed, is 3 separste building from the remainder
of the proocessing building. The first processing of the monagite ore is accom-
shed hers. The firet stage of the chemical process shich is carded out in
facility B, the thorium building, 4s the imtial separation of the ore into the
thorium bearing component and the rare earth bearing componsnt. Facility C,
furnace room, is & separate room located adjacent %o a rare earth processii&

has been installed within this exhaust 1ine. Within this sand roasting shed,
ths ore is received within & plastic 1ined burlap sack. The sack 1¢ ripped e

- comtinued =
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wo comim

4n an open faced hood ("Loading hopper-Exhibit C, Attachment 6) by an cper-
ator. The bag is placed within the hood. The operator reaches into the

bood and ripe open the bag. For this operation the operator's arms and hande
are wthin the hood. His head is outside the hood and above the horisontal
plarme of the top of the hood. The ore is tmasferred by a womm gear into the
rotary kilns. For the opening of these bags, tim operator wears both a res-
pirator and gloves, The "empty” bags u.-civu are placed within a covered
container and are transferred to an area known as "twelve acres” and, accord-
ing % the licensee, are bummed in an open pit at that site. See paragraph
83. After the ore has been roasted within this shed, the dry sand is dumped
automatically from the kiln, after being cooled, into a "tote® which is a metal
comtainer without a 1id approximately 3 feet high by 5 feet long by L feet
wide. In these totes, the material is transferred from the sand roasting ehed
to the thorium building.

L1, After the material from the roasting kiln has been pliced automatically within

., the totes, these uncovered totes are transported by fork 1ift truck froz this
4'5" sand roasting shed to the ground floor of the four-story thorium building. This
\? * 4s a distance of approximately 70 yards and involves movement within and out-

‘ side of buildings, The totes are then dimped into a curtain faced hood ("sand
loader," Exhibit C, Attachment 9), and the roasied cre is tramsmitted by wom
1ift to the fourth floor of the thorium building. On ithe fourth floor of the
buil within an enclosed hopper ("Monazite Sand Hopper' - Bxhibit C, Attach-
ment 12), the cre is transferred in one-ton batches to & removabls hopper for
the digestion pots.

L2. The thorium building is equipped with a variety of typical chesd:al processing
equipment for ths conversion of the monazite ore into rare earth and thorium
cozpounds. This equipment consists of acid digestion pote, bleaching, holding,
treatment and evaporation tanks, centrifuge separators, filter presses, crystal-
ization kettles, and weighing and packaging equipment. Within this thorium
building, the transfer of the chemicals after the initial introduction of the
dry roasted monazite sand into the acid digestion pots, is accomplished with the
chemicals (either the rare earth-bearing or thorium-bearing component) in a li-
quid dissolved state or in a wet solid state with a consistency approaching wud.
The liquids are tramsmitted by closed piping. The "mud" may be trensmitted
either by gravity feed within ducts from one floor to a lower floor, or by
movement in uncovered totes by use of fork lift trucks.

(k3 The bulk of the final product from the thorium process of the .icemsee consists
\-~ of thorium nitrate. The thorium nitrate is packaged in drums in a moist state,
. such that the airborne contamination problem is considerably reduced. However,
: for that portion of the licensee product which is sold as the oxide, it is neo-
' essary to convert thorium oxalate into thorium axide by calcination. This cal-

cination results in a dry powder which could cause airborme radiocactivity., At

the time of this inspection, the calcination roam (also called the furnace room)
was not in an cpereble condition due to the installation of nmew equipment, so
that the urdh.n&:hlumn and process could be changed to reduce airborme
radiocactivity. qently, except for the handling of the dry ore and the

| handling of the axide product, all of the material containing thorium (other
than for the rare sarths which ommtain thorium as & contaminate) are handled

either in a liquid state or in a wet solid state by this licensee. In this
manner the airborne redicactivity is lese than would exist if handling of the
material was done in a dry powdered state.

s

L. Within the sand roasting she4 and within the thorium building, the handling
of the monasite ore, o™ *+ been removed fram the plastic-lined bag in
whioh received, is dor ned or open faced hoods for transfer

..
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from one.container to another. However, for tramnsportation from ore process-
ing point (for exauple, the sand roasting shed) to ancther processing poimt
(for example, the loading hopper for the thorium building) this transfer is
accomplished within open top totes or within pipes and ducts., For those pro-
Cesses where alr sampling has shown that an airbome madiocactivity may exist,
(Or, Healy states that where the thorium ecompound may be handled in an open
state, i. e. not within a closed process vessal) curtained-faced or open hoods
are provided. Discharge of the air from these hoods is through tag-type dust
| collectors., .

. LS. Located on the third floor of building 9 (3ee Exhibit C, Attachment 11) are
the D-7 Tanks. High airborme activity has been rnted abuve these tanks. In
utilizing these tarks, air {s blown through the licuid contents of the tanks
for agitation. The tanks are vacuum filtered for separation of liquid and
80lid components. For the air agitation, air lines are passed through open
"man holes® (approximately 20" in diameter) and the agitation accomplished,

v It is during this agitation that high airbome activity has been detected. Uy,

. liealy stated considerable reduction in the activity has been accamplished by a
reduction in rate of agitation. Although the tanks are vented, there is no
forced air discharge from this area. The "man holes® remain open during this
sampling, Employees wear respirators when working in the area on this agita-

| tion process. -

— 6. Approdmately one-tnird of a mile south of the processing area, the licensees
‘ maintains an enfenced area known as "twelve scres.” Within "twelve acres” the
licenses stoies incoming ore shipments, semi-nrocessed rare earth salts (pink
/' salts) and grey mud waste from his thorium processes. In addition to this, a
pond has been formed which is approximately SO feet in diameter, and according
to the licensee, approximately 25 feet deep, into which is discharged - accord-
ing to Dr, iealy - all the liquid process waste generated within this plant.

+ Healy stated that the eides and bottom of this pond are not treated in any
nanner to provide for the retention of this lijuid waste. However, it is ex-
pected that the waste resulting from this plart, will seep through the ground
soil. The entire 12 acres is fenced with chain-link fence aporoximately 6 feet
high topped by three strands of barbed wire.

k7. Posted at the entrances to the production facility and at the entrance to
"twelve acres," are magenta on yellow signs displaying the conventional fan
shaped symbol and the words "This entire plant is a rediation area = Caution -
Airbome Radioactivity - Radiocactive Materials. Containers, tanks, etc. in
this area may contain redioactive material.,® Also posted at various areas
< nmzmmamnm-pmonpnuuma-pmmmm
| syshol and the words "Danger - Radiation Hazard.” Posted by the time clock at
the main entrance to the facility is a Fom AFC-3. In addition, posted on the
bulletin board at the entrance into the research and deve lopment facility is
& Form AEC-3. Posted, in addition, at the main entrance to the processing
is sn informational bulletin with regard to the wearing of film badges.
s is stown in ®xhiocit D to this report.
- Storage o' the ore and of the finished product of the licensee is accomplished
‘——-—-& utorage area within the main Processing area and within warehouses with-
nce sn "twelve acre” site. The unprocessed ore generally is stored within 50
pound ba s of burlap lined with plastic, The fimished product generally is
stored wi.1in 55 gallon drume within a storege shed built on to the west wall
of the main production building.

L9, The "twelve acre® sits is provided with padlocks for tie gates and for the in-

dividual warehoures. The main production site, according to Dr, Healy, cur-
rently s overating on a 2L-hour basis. All access into this production fa-

= gontinued -
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cility is through locked doors for which it is necessary to rirg for adais.
sion, or by a guard desk. A 6 foot chain-link fence or the exterior walls of
buildings form the boundary of the licensee's facility.

Radiation Cont uipment

50.

Si.

The licensee provides respirmators for his employees. These are of two types:
Mine Safety Appliance, Comfo type H-CR 76872 and American Optical Red Devil
5090 mask. These are half-face type respirators. The fitting of these respir-
ators is accomplished under the supervision of the foreman of the productioam
area to whicn the operator is assigned. The operator is instructed, according
to Dr, Healy, in the method of determining whether ha has a good fit on his mask,
br, Healy stated that he has never made any checks to determine whether the
masks were appropriately fitted. According to Ur. Healy, the face respirator is
required for operations and work within the sand roasting shed and at the D7
tanks, and for any other operation where dust may be generated. In addition,
the individual employee is giwven the option of wearing the respimator at any
tine other than those for which it is required. The licensee's employee i85 ex-
pected to wear the reepirator for required operations, Foremen of operatiomal
areas are depended upon to determine that respirators are worn when required.

In determining the exposure of individuals to airbome activity, the licensee
does mot consider any protection afforded by the respirator.

The licensee provides mo monitoring equipment other than film badges for his
employees. No equinrment is provided to determine the extent of body or eloth-
ing contamination prior to eating or prior to leaving the licensee's facilities
at the conelusion of work,

For air sampling, the licensee possesses a locally comstructed air sampler drew.
ing 35 liters per minute. Sampling is accomplished using this portable air san-
pler and 1% inch ‘®hatman L1 filter paper. For the counting of air samples, ths ~
licensee possesses two Tracerlab Model CE-13, two Pi alpha scintillation counters,
using a rubber hydrochloride window., These detectors feed imto two Tracerlab
1,000 scalers. In addition, the licemsee possesses a Tracerlad spectrometer and
ratemster with a two inch gamma scintillation detector. This 4is within a 23
lead shdeld. The licemsee possesses also a thin end-window Getger detector,
which feeds into a Tracerlab 1,700 scaler. For portable instrumentation, the
licensee has a Precision Radiation Instrument, Los Angelss, California Model
1111 ganma scintillation portabls meter showing a meter range of O to 5 mr/hr.
This instrument was inoperatile at the time of the inspection due to lack of bat-
teries., The licensee has Nuclear~Chicago Yodel 2111 "Peefee" Proportional Al-
pha Counter. This was inoperable. The licensee has a Zeus Alpha Beta Gamma
Meter Model C 100, This was operable., The licensee possesses an Anton Electric
V 700 GM Survey Meter. The licensee possesses also & Nuclsan-Chicago Model 2612
OM survey meter using a GM detector of spproximately 30 milligram per square
oentimeter window thickness.

Persommel Momitoring and Exposure Determination
53.

According to Dr. healy, persomnel monitoring and exposure determination is ace-
complished by the use of film badges for exposure to external sources of radia-
tion. The licensee subscribes to film badges on a calsndar month basis fron
R. 8. Landauer, Jr., Matteson, Tllinois. [Dadge exchange is accomplished on
the 15th of each month. Dr. Healy stated that all opereting personnel, em-

ployed by the West Chicago plant, wear f Um badges with the exception of the
foremen in the rare earth plant, whose normal place of work is not within an
area showing rediation. The badge is vom by an employme only during the time
that he is within the plant at work. A rack is provided at the time clock alley

- cont inued -
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at the entrance to the production plant for the storage of film badges at
times other than normal hours of work, Film badge results are received di-
rectly by Dr. Healy who, according to Dr. Healy, reviews the results imme-
diately upon their receipt. Dr, Healy stated that if a badge is high, action
is taken to determine the reason for this high reading and to determine com
rective action which may be appropriate. Dr. lealy stated that he considersd
& 13-veek total of 1,000 mrem to constitute a "high" badge.

Sk. Filn badge records, as reported by the licensee, heve shown exposures of ine
dividuals in excess of 1,25 rem per quarter, the l'mit utilized by tnis licen-
see, These res.lts are shown in Exhibit B, Consacuently, the licenses is in
noneotpliance with 10 CFR 20,101(a) in that he permitted individuals in a re-
stricted area to receive in any periud of one calendar quarter in excass of
1.25 rem of whole body exposure,

55. A S-week survey using badiges has been accomplished for nonoperuting person-
nel to damonstrate thot fila badge coverage is not required accordiag to the
Fedsral Regulations,

56, The licensee does not employ the use of pocket dosimeters or chambers,

57. The licensec perfoms no bioassays of individuals to determine uptake of ra-
dioactive materials. According to Yr. Healy, he feels that such bicassay for
- thorium exposure is valueless. :

56. The licensee has performed some direct reading surveys in his cperational areas.
See Fxhibit F, However, these have been in the fom of informational surveye
to infora Dr. Healy of the general radiation level within an operational area.
No estimate or determination of exposures received, based on these direct read-
ing surveys and caloulations, have boen made, nor are any used by the licensee.

59. In determining the total exposure of an inddvidual, the licensee considers ex-
posures to extarmal sources of radiation and the exposure by inhalation as two
separate quantities. The licensee does not consider these two exposures to be
additive in the determination of personnel exposures,

60. For the licensee's method of determining overexposure to airborme radiocactivity,
; see Exhibit O and paragraph 70. By letter of 1/29/62, the licensee reported
4F three employees to be overexposed to airborme radiocactivity (See Exhibit G),
oot The licensee hence is in moncompliance with 10 CFR 20.103(a) for permitting three
R individuals to be exposed to concentrations radioactive material in excess
VN of the limits specified in Apperdix B, Table I.

Radiation Surveys Mo; D;d\-uom

61. The licensee has performed, on occasion, direct reading instrument surveys at
his operational area and his stomage area., FResults of such surveys are shown
a9 Exnibit F to this report. The licensee states that in gereral these surveys
once perfomed have established the genersl madiation level within a given area.
Comsequently, direct reading surveys are not performed on a routine or estabe
lished frequency. Mr. Maryniw does perform such surveys occasionally; however,
after the initial surveys no record has been made of such surveys.

62. The licensee survey record of about March 25, 1962 (See Exnibit F) shows wp to
1.95 mr/nr exterior to the fence surrounding the "twelve acre” storage area.
Access to the area exterior to the fence is not cantrolled by the licensee.
y Storage at this site is accomplished for periods in excess of seven consecu-
“tive days. Indeperdent measurement showed radiation levels of up to 1.9 mr/hr

S . . - continued -
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at the fence line. (See 'xhibit C, Attachament 2). On & railroad right-of-
way approximately L0 feet from this fence, a radiation level of 0.7 mr/tr
was detected. The licensee hence is in noncompliance with 10 CFR 27,195(b 2
for pemitting radiation levels which, if an individual were m!mmé
present in the area, could result in his receiving a dose in excess of 100
millirems in any eeven consecutive days. The radiation is emanating from

& pile of grey "mud" tiorium waste. The licensee has applied to the AEC
for exemption fram 10 CFR 20,105 for this storage.

163, The licensee has experienced overexporure of his workers in the calendar
quarters January - April, 1962 and April = July, 17.2, (See Exhibit E) The
overexposures to external radiation have resulted, according to the licensee,
due to excees radiation in a storage area am excess time at one procesz op=
eration, In addition, licensee workers have Leen exposed to concenmtrations of
airboroe radicactivity in excess of permitted values (See Exhibit ), These
oversxposures demmnstrate that the licensee did not perform a complete and ad-
equate evaluation of the radistion hazards present witnin hds facil ities, Cone
sequently, the licensee is in noncompliance with 10 CFR 20.201§b2 for failure
to adequately evaluate the radiation hazards resu ing from use of radio-
active nmaterials.

6k. Tre licensee states he has no waste streams as such, lesving his plant site.
Rather, solid waste is stored for reproceesing. Liquid waste is discharged in-
to the pond at "twelve acres.” The licensee states he has done & "little' sam-
pling of tnis 1iq:id discharge. However, such sampling is not routine. The

- licensee states that he believes such sampling © be of little value due to

the location of his discharge line and waste pond within the confines of his
om facility. The licensee had the results of one such sample, This saunle
had been f iltered by the _%icmu and a counting sample prepared from the fil-
trate. It showed 1 x 1C™ uc/zl. Two independent samples taken the Come
nissixn representatives showed 2 x 1070 uc/ml soluble and 6 x uc/ml ine
lg}gbh at the point of discharge from the maste line into the pond md 1 x
1 uc/ml soluble at the side of the pand opposite from the poinmt at which
the waste entered the pond, These values are loss than those established for
thorium for release into the sanitary sewerage system /per 10 CFR 20.303(b)(t)7
and on the same order as those values permitted for release imto unrestricte
areas /10 OR 20,106(b)/,

65. The licensee does n.t routinely sample his stack effluemts, but does raitinely
take environmental samples for airbome activity. The envirommental samples
ere located at gpecific locations off and on his plant site,

66, As shown in the compilation of the licensee's air monitoring progma results
» - (Exhibit H) from the period June 19¢l through April 1962, two sets of samples
7 wers taken at three eavirommental locations on two occasions (5/1L/61 and
o S 10/20/61). All results were within limits, In addition, samples from builde
ing roofs were taken on 11/17/6l and 11/27/61. These also were within limite.
s Due to the que! of sampling, the licersee is in noncampliance with 10
CFR 20.2015!:3 for failure to make an adequate evaluation of airborne redio-
active materials discharged trom his facility. The licensee stated he has not
independently evaluated his air exhaust dust callection system, but has ac-
cepled the manufaciurer's specifications,

67. For envirommental sampling, the licensee proposes to take one sammple per week
at a place known as Ball's Jreenhouse, which is located ome-half mile west
of the plant, and a second sample each week at Vedder's house, me<half mile
east of the plant. In addaition, one will be taken at the plant itself, Once
per month, the li.ensee proposes to take six sammples from the roofs of the
buildings within the plant. He proposes also to take six samples at the fence

« continued -
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iine of his plant four times per year., Environment’ asmples are sixty min-
ute samples at a rate of 35 liters per minute. The licenses states that the
prevailing winds at the location of the plant are & = westerly direction,

The licensee has established no limits for removable gcotamimation within ids
process area or other areas of his fwedifies. 1In addi ion, the licensee has
established no limit for personnel conmtamination of his smplayees. The licen-
vee has performed mo survey to determine the éxtent of rgmovable contamina-
tin, or the presence of radicactive material as contam.nation tothe persons
of his emplayees. The licensee provides no instrmentation fuihis emplayees
for the purpose of personnel monitoring for comtamination. Dr. Healy stated
timt the licensee depends on gontimuous clean wp $q oontrol cantamination.

It was obse ng the course of this imspection that the licensee Leeps
the fourth and third floors of the thorium building damp, and that he has &
mechanical scrubber for clean up of floor areas,. Dr, Healr stated he did not
ems ider sirface contamination as controlled by the licensse to constitute
any problem. For independent measuremesnts of removable surface contamination
see Exhibit C, Attachment S,

The licensee states that only routine monitoring or surveys which are per-
formed by him consists of wrn by individuals and in-plant and
enviromental air sampling. -

As shown in the compilation of the licensee's air monitoring program results
(Exhibit H) for the period Juns 1961 through April 2, 1962, air sasples ware
taken within t.h_{_np_on_gz( mug&m 29 occasions for a total of 33 samples.
Of these 29 occasions, 9 showed results 1n excess of those set forth in 10

CFR 20, The compilation of Exhibit H, Xttachment 1, shows the areas sampled

and frequency of sampling.

For "in-plant” sampling, the licensee states that over a period of one year,
the entire area of operations will be sampled, For "in-plant” sampling other

those areas which the licensee has desigrated as "critical," the licensee
pruposes to take random areas samples on & frequency such that each year the
entire plant will have been sampled at least once. FHe estimates that this will
require 100 samples, perhaps less.

For those areas which the licenses has designated as critical, the licensee

proposes to take sufficleat samples so entire critical ares is sam-
pled sach two_wesks. The 1licensee states that Fié dsfiies a critical area as
an area where he suspects that there may be airborne activity. These areas

have been defined by him as the following areas:

The furnace room (or calcination room)
B. The sand roasting shed
C. The D=7 tanks e
D. The pot baking area
E. The thorium nitrate evaporator
F. The thorium cascade room

The locatiors at which smmples will be taken are shown as black dots or circles
Of Vhe sketches of the variocus facilities shown in Exhibit C.

The licensee states that for critical areas a weighted time study will be or
bas been performsd. In the perfomance of this weighted time study, the fore-
man and the operator involved have timed or estimated the elapsed time for an
oparation in & given area. The time study is based on a given number of hours
per day in & given area. According to Pr, Healy, actual timing was accamplished

- contimued -
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at the cascade facility, but the weighted time study for other areas is
based on estimates by the fareman and operetor. In conjunction with these
tizes, air sampli’g was performed both as area sampling and breathing sone
sampling within these areas. Ur. Healy statad that the breathing sme san-
ples involved taking the sample at the face height of a man working in the
area, Sometimes this is accomplished with the man present and performing the
oparation and the sampler moved as the man moves, but usually the sampler is
ﬂ::d statiomary at face height during the conduct of such operation.

on this wei hted time study exposure mates, exposure concentrations are
established for a specific job within a specific area. According to the Pa-
diation Safety Officer, no me operator is assigned to operations within two
critical areas.

According to Or. Healy, the maximum permissible concentration serwes as ths
base line for operations within the plant., If an area is above this base
line, the tecmniques are reviewed and corrections made. If this does not
reduce the airborne congentration, then equipment will be replaced and/or
cperating technicues revised. If air sampling indicates that an area is be-
low this base line regardless of the absolute value of this air sampling, no
action is taken to mduce the ai:vome concuntration.

According to Dr, Healy, at the present time all areas are below the maximum

permissible concentration values except at the monagite sand hopper. A com-
pilation of alr sample results is shown as Exhibit H., Dr, Healr stated that
‘at the morasite sand hopper, air samples will show above permissible limits |
for a brief period. lowever, if averaged out over a LO-hour work week, the [

. ' concentretions are below those of the Federal Regulations except as has b“t’

76.

$

”.

\uporhdtounmwm. /

Dr., Healy stated that not every operation within the piudiction facility has
been subjected to a weighted tuime study. In fact no operations within the rere
earth processing has been so studied. The Commission representative inquired
as to what would cause a given portion of the production operation to be time
studied. Dr. Healy stated that if any area, by knowledge of the process,
would appear capable of producing an airbome concentmation in excess of per-
missible limits, then a time studr is comducted within this area. In addition,
Af an air sample indicates concentrations above permissible limits, then the
operation within the area in which this high concentration was noted is time
studied. It should be noted that the utilization of time studies by this
licensee is solely for the purpose of detemining whether an operation, based
on a LOo=hour work week, will exceed the permissible limits.

course of work is exposed %o a given comventration. Based on this length of
and the measured concentration, if the licensee's employees would be ex-
, posed for any given operstion to a corcentration in excess of that permitted
. by the Federal ‘Yegulations for a LO-hour work week, then the licensee corre

. this situation to reduce the airborme concentration of radiocactive material.

. Dr, Healy stated that it is not the intention nor is it the practice of this
. licensee, to control exposures to airborme concemtrations of radi active ma-
(terials by limiting the time spent within such concemtrations. ;

With the exception of the critical areas which have been time studisd, the li-
censee assumes, according to Dr. 'ealy, that throughout the remainder of the
plant for a determination of employee exposure that the licensee's employees
are swb jected to no airborne radiocactive material resulting from licensed ma-
terial. With the exception of the critical areas, any time study conducted

09k use & time study as & basis for limitd amourrt of time which o
X !,‘;’; spends within a given -@_ﬁ%‘t » o the time
thé TOWTEee arrives at the length of time that a worker in his normal
time

- contimued -
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of the critical amas, the licensee cannot assign to any em-
mouumnufuuzvaummwm-u--mwn-m

of radiocactive material to which the employee was exposed for

conduct of his work. Dr. lealy states that based on samples within the

areas within the facility, he can show whether an employee worked within an
area which has shown in excess of permiseible limits or which has not shown
in excess of pemmissible linits, However, he cainot place a quantitative value
on the airbornme congentration to which the individual was exposed within thase
areas other timn those critical areas which have been the subject of & tize
.tw.

" 78. ” In order to detemine wiather an employee has been subjected to airborne con- |
., | certrations in excess of permissible limits, Dr. Heal; stated that the follow- |
! ing is the sequence of events. An air saple will be talen widch w1l show |
' 4r excess of permissible limits, The licersee will verify this high air sam- |
 ple with additioral samples to establish that the nigh air sample is valid. \
| Upon a determinaticn that the high sam;le is a val id measurement, the licensee | '
' then performs a weight time study of the operations within the area showing =
i"h' high alrbome concentration. If, as a result of this study, it is deter~ |
/mined that employees, based on a LO-hour work week, will be exposed to greater
. |than the concentration permitted by the Federul Fegulations, then the licensee
{eonsiders these emplayees to have been so exposed.

79. As stated in paragraph 50 above, licersee's employees wear respimtors in
those areas where it 15 considered that an airborme concentratisn in excess of
limits may exist, Dr. Healy stated that in determining exposures to airbormne
concentrations, he gives no credit to the fact that the emplayee may have been
wearing & respiratar. Fe has made application to the AEC for pemmission to
corsider the protection provided by the respimtor.

80. For "in-plant" air samples, a S-animute n-ph is taken using a 35 liter per
minute sampler. As mentioned in paragraph 72 above, the frequency of sampling
in the critical areas is such that the area is smpled once sach two weels.

81, BExhibit I to tids report shows tis licensee's technigue for amalywis and meas-
urement of air samples.

Posting and 1

82, Posting and labeling is considered under that section of this report which
deals with facilities. It should be nted that insofar as the licensee is o=~
cerned, he states that he considers the entire production area of his plant to
corstitute & restricted area undar his control for rediation protection pur- -
poses. Consequently, he considers the posting of the sign as described in
peragreaph above 1 be adequate area posting from the standpoint of satisfy-
ing the Federal Regulations. With the exception of ti» cortainers holding fin=
ished product, no container or vessel was mted to be posted so as to display
the conventional symbol and the words "Caution - Radioactive Material," the
materisal contained, the quantity, amd the date of measurement of quantity. Li-
cense Mo, R-23; provides an exsmption to labeling of containers of naturel
thorium material used in factory processing operation.

Hste Disposal

83. The licersee states that the radioactive wastes generated by this program con-
sists of normal process wastes from the chemical processes. Dr. Healy statee
that he has no wasts streams as such leaving the plant site. Sclid wastes are .
stored for reprocessing. Liquid wastes are discharged into the pond at "twelve

- gontimued -
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acres,” and airborne radicactive material is discharged through bag-type dust
collectors from the stacks for the processing bullding. The solid waste
stored for reprocessing is in the form of a mud and is placed in a large
pile at "twelve acres." Dr. Healy states that the licensee maintains mo
records to show quantitiss of waste discharged since none is discharged.

The plastic lined burlap sacks in which the ore is received, after being op=
ened for roasting of the ore, are placed inside & hopper and these are trans-
perted to "twelve acres" anl burned. A smear taken within ome of these sacks
showed 586 disintegretions per minute alpra, (See Exhibit C, Attachment 5)
The licensee hence uunum-pm.umwmzo.ggm- treatment of
licensed material by incineration without the app the Commission,

84. The licensee contands he releases no waste. Solid waste is stored on his
property. Liquid waste is discharged into & pond on his praoerty. Air ef-
fluents pass through dust collesctors. .

85. With regard to liquid waste, Dr, liealy states that all thorium discharged in-
to the pond 1s in insoluble form such that the cotent of thorium in the lig-
uid component of this dischazge is within the limits established by the Fed- '
erul Regulations., In the act of lsaching from this pond which has m exit, /
the solid component (inscluble) will be retained by the soil through which ‘
the liquid leaches. Consequently, once the liquid has passed through suffi-
clent soil to lesave the restricted area and property of the licensee, it has
been lsached sufficiently to remove the thorium such timt the conocentration
within the limits of the Federul Regulations, -

86. A sample taken by tie Licensee from the pond and filtered shows 1 x 10 Cus/ml
on the filtrate. Dr, Healy states leaching through the soil provides the fil-
tering action. The results of sa plas taken by the Comnission representatives
are show in Exhitdt C, Attachment 3. Also, see paregrsph 6 above.

87. The licensee is disposing of liquid process waste comtaining thorium by dis-
charge into an enfenced open pond located on licensee property. The licensee
hence is in noncompliance with CFR 20,301 for disposing of redicective mater. -

1al in a manner not authorized ral fegulations and not approved
of Ove ard Excess in iona

88, Film badge records show overexposure of 6 individuals, Reports of these over-
exposures were made by the licensee. Copies of reports sppear as Bxhibit E.

89. The licensee has mtified the individuals of the exposures received. In the
licensee's report of May 9, 1962 two of the quarterly totals indicating over-
exporurs include the exposures shown on badges reported by the supnlier to be
omntaminated. These quarterly totals amounted to 1l00 mrem and 1380 mrem.
Dus to the contaminated badges, these totals do mot represent the actual ex-
posure veceived by the individusls to w om the badges are assigned. The same
applies to one total of the report of August 1, 1962,

90. Three of tis cuarterly totals indicating overexposure sppear valid. Ur. Healy
stated that his inwestigation disclosed that the overexposures resulted from
the storege in & wrking area of an excess mmber of drume oontaining thorium

nitrats and of excess time spent by an operutor during a filtering operation.
In order to prevent any recurrence of these exposures, the number of drums
containing thorium nitrate which may be stored within the working amea has
been reduced from several dosen to six. Operators for the filtering process
are being rotated. In addition, the licensee is studying the feamibility of

- oontinued -
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Independent Measurements
99. Indepsndent msasurements were rfomed by the AEC representatives through=

out the licensee's facility. results of these surveys and measurements
are shown in Exhibit C. ‘

* Management Discussion . : S . -

100. In the absence of ¥r. G. T. Deck, Director of Mamfacturing (Eastern) and
%r. P. J. Benmett, Plant Manager, the results of this inspection were dis-
cussed with Dr. R, M. Healy, licensee Radiation Bafety Officer and Head of
Products and Processes Developmert Section. Dr. llealy stated it was the
full intent of the licensee to operate in full compliance with the require-
pents of the Federal Regulations.

101. Dr. fealy stated that practices already in force should prevent overexposurss
of individuals either to extermal radiation or to concentrations of airbomme
activity. Air sampling has been increased and systemized in accordance with
the procedures already submitted to the Commission in support of his pending
application. Waste disposal into the licensee's waste pond has been described
to the Commission. DOr. Healy stated he had no reason tobelisve that such dis-
posal will be denied. He stated he did ot omsider the burning of the bags
to constitute treatment of the licersed saterial since the bags were empty.

If he is cited for this, he intends to request an exsmption to 10 CFR 20.305.

Enclosures:
Bxhibits A through K, with attaciments
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foressn may ap;ropristely Aseign thalr ejemiors, .

Befers Shis systen could be Nilly tnitisted, teo additimal ovewrpoeares
sccurred for the quarter L/18/62 - 71/35/62. T report shows om of Lese
Sxposures (1280 srez) inelided two contavisited badge results, Dus to nis
oxlaxization, Wis axpoeure does pot represest & true expasure, The Second
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Yo receire W60 mrwa vhale body exposure for the quarter 1/15/62 to W/1s/e2,
Valy as e

Racs:

93.

ge.

Feceiot of Matarials: The liceses's prchasing departant salntaing records
of iﬁ receipt of mierials, Timse records stow date af receipt, and Quami-
tiss received. The source material licerse undar which e licenses opmrvtes
hAs 8o possession limit pecifisd for thoriam ores for production of toriuw
tozpormnts,

Tramsfor Naterials: The licenses's porchasing deparicwnt maintaiss & reoe
ord showing tracsfer of materials. The licanses dows datersine the liocemse mume
ber of kis oustaery,

Survers: The licenses maintaine records of furvers.  The licemsee routinely
perforas adr saxzling wurveys and Lese records are saintaimd. A ecompilation
of survey results i shown 1o Exbibit B o this report. Exhidit J discases
e content cf these records. In ad#ttion to records o alrborne survers, tie
licenses zalotaios records of direct reading susrvers. A eompilation of tese
results 18 ahow Lo Lxntdit 7, The licerses perfores w surveys for rexovabls
comtazisation and mirtaine o rwcords of sueh.

Persomel Bxnosure Racods: (Exterml Sources) Personel exporure is detar
use of fils mages, Fila badies are cbtained on & moothly badis from
the Landacar Coxpamy. ALl ojerating perrasnel arw badged with the sxseptics
of the forwzan in the rare sarth plamt. 7(a bedges sty wro on the basis o
Uw calendar momth witd exctarge ocourring @ the 154k af each momth, The
licenaee does not saiviain a Feors AEC, but dows meictain file badge records
o2 equivalemts of Form AZS-5. The licecses's waxis s pereiseible lintit i
:;ﬁ r: per -:ou?r Qukcter, 'h-.. fus ige records coneint of & Kardex
S 8 wppliar's rwport. Plla badges arv reviewsd for the pariod Jan
15, 1961 \trough Aprid 1S, 1962, 4 review of fiia badge n..m':b-c m?

Sres as showe te Exniniy B, fee et B8 aleve, 4
1 4 badge eoerds 1s shwwe 1n ln.sn\'zr. o Sowilavw of

Zersocwl ™ Recorts (Mirtborme)r A dlacumston of reoords of wxjoetre S
Chore MELIviNy S qeam aa LA

aste Dimosnl Rcords: 1w licemes maimatre ™ records of waste dlsnosal. o
v FamgmaE B wiw mgard 1o licessee's coztemion that 'w discaer of no i
MmAloactive wasle,

- comtiwd -




