- -
anusnee 087 - B B
e

' ‘ i ¥ I‘.“u . RPN 2
1 ] » h - - 2
MALLINCKRODT CHEMICAL WORKS
WA FACTURERS OF
FINE CHEMICALS FOR ME DICINAL, pHOTOGF’?AF’H»C ,,A,ﬁ‘,,' ."D(}aﬁ:{“ - i
ANALYTICAL AND INDUSTRIAL PURPOSES FEsABAGO  wEw oA

FACTORIES ST LOVIS JERSEY CITY, MONTREAL a r‘

CTLE 48 COMPLE
SALES OFFICES ST LOV 5 NEW YORK CHICADO, CINCINNATI CLEVELAND BENATLEYS SEON
LOS ANGELES. Pn LADELPHIA SAN ERANCISCO MONTREAL .TOR INTC

Scome e . ST. LOUIS 7. MO

APPLICATION | PR SPECIAL NUCLEAR MATERIAL LICENSE

1) Applicant: Mallinckrodt Chemicel Works, incorporated in tbe State of
Missouri and havl ng 1te principel of fice at 3600 North Second Street, St. Louis y
Missouri.

The names, addresses and citizenship of epplic nt's principal of *icers (all
of whom are U. S. Citizens) are as followa:

-

Edward Mallinckrodt, Cheirmar of Board

Chariton MacVesgh, Vice-Crairmen of Board and Trea

Joseph Fistere, Prument,w
Harold B. Thayer, Vico-holmmw
John R. Rubof?, vm-muam’” -

The applicant i not owned or controlled, directly or indirectly, by
any allen, foreign coperstion or fareign Government.

2) The sctivity for which the specisl meieer material 14cense is requested
i1s the productior of enriched uranium dioxide. Applicant intends to proocess
specisl nuclear material of all enrichments pursusnt to the requirements of

its customers.

The setivity is to be perfarmed at & nev plant under comstruction

by the applicant located near the Village of Hematite, Missouri, on Missouri
Highway Foute 21-A spproximately 5 miles vest of Festus in Jefferson County,
Migsouri snd spproximetely 40 miles from the City of St. Louis, Mygssouri. The
proocess 1avolves the comveraior of enriched UFg o Uop of the game . enriohment .

bcteh being plseed mdnmy-u.mtuwmwm of materisls of
high “cross section”. SMovement of patohed within the plest vill be under the
control of an inspector whose main function will be te sontrel the

of esch batch of meterial from its arrival at the piant until it is ghipped to
the user.
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The initisl processing operation under the license herein applied for
is the production of UO; for the Westinghouse Electric Corporetion to be used
in the preparation of fuel elements tor the Belgien Thermal Reactor. The re-
ferences in the following paregrephs of this applicstion to amounts of specisl
nuclear materials, enrichments, deliveries, operating losses, batch sizes, etc.,
are in connection with the supply of enriched U to Westinghouse for the BTR.
In the event the applicant supplies UQp of higher enrichment than required by
the present Westinghouse order or makes materisl changes in the processing opera-
tions described herein, it wvill apply for any necessery amendment to the license
granted pursusnt to this application.

3) This license is requested for a period of five yeers.

4 As stated previously, epplicant proposes to convert UFg of any enrichment
to U@ of the same enrichment. In general, epplicant will process materiel
allocated to prime users who in turn, will furnish material to applicent in
enrichment and quantity they desire to be processed. Thus, uantity and en-

t can not be_lupecifiqg! in advence of gpecific orders };on prime users.

r - e -
Normelly, it is expected that the meterial will be received in the form of

UF6.

In the cese of the materiel for the Belgian Thermal Reactor, it 1s pre-
gently pleuned that sufficient UFg of 4 to 5% enrichment will be & plied to
applicant by Vestinghouse to pel'l&

00;. The exact quantity and enrichment required has not yet been determined by
Westinghouse. The batch wizes and procedures described later in this applice-
t.ign are intended to ccver the processing of meterial enriched up to 7% in
U235 gipee this vas the maximum enrichment specified by Westinghouse at the
time it was necessary to freese plant design.

5) The first shipment of special material for the BTR is desired om or about
July 1, 1956 and all shipments of enriched UF¢ for this order are to be completed
on or sbout October 1, 1956, Requests for the delivery of the material from the
Commission vill be made by Westinghouse, although it is presertly planned that
the material will be delivered imto Mell inckrodt's custody at the Commission
facilities, Opersting losses are expected to be in the genersl ares of 1. The
product will be transferred to the Westinghouse Klectric Corporation as soon &8

1thproduoodnndmlyud.

6) Applicent has operated uranium refining and processing plents for more
thap 12 years., In addition, the applicant mekes many ehemicel products where
probless associsted with purity, toxicity and value of the meterial require
rigid comtrol from the technical health, safety and accountabllity gtandpoints.
As & result, the applicant has & 1arge reserve of technical menpower qualified
to handle the problems associsted with the processing of special nuclear mater-
ials.

The principael teehnical staff members involved in carrying out the vork
covered by this 1isense application all have experience in the rield of uranium
processing. 4 brief deseriptiom of the experience and treining of the prineipal
teehnical staff members follows:




o

#rederick M, I slmore

B.S. (in Chemistry); B.S.E. (Cherical Engineering), University of Virginia,
Nineteen yesrs experierce in chemical industry in research, development,
production end menagement, of which more than 13 yesrs were in the field of
atomic energy. Six yesrs with du Pont &8 chemist and chemicsl engineer leav-
ing position as Assistent Technical Director. Tetra Ethyl Leed Plant in 1943
to join newly oreanized Manhattan Project. From 1943 to 1954 vas employed in
various capacities by the Menhattan District end the Atomic Energy Commission
in connection with the production of urenium metel and urenium compounds. Re-
signed as Deputy Meneger, New York Operetions Office in 1954 to return to pri-
vate industry. Now Specisl Assistant to the President of Mallinckrodt end in
cherge of the Special Metals Division which incluces Mallinckrodt's commerciel
urenium ectivities.

W, M, leeders

B.S., (bio University, and Fn.D., Mass. Inst. of Tech., (in Chemistry). 8 years
experience in research, pilot plant end production of edible end inedible fat
and oil products. 3 years at Oek Ridge in research--pilot plant on isotope
seperation and other types of uranium purificetion processes, including solvent

extrection and distillation, 5 years with Uranium Division of Mallinckrodt in charge

of process development relsting to ell phases of uranium metel production. Now
Technical Assistant in the Special Metals Division.

G, W, Tompkip

B.S. = Ph.D. (Chemistry) University of Colorado - 1 yesr tesching experience in
Radio Chemistry, st University of Colorado. 5 years industrial res~arch and
development at Mallinckrodt. Currently in charge of pilot plant producing uran-
ium dioxide from uranium hexafluoride es prototype material for commercial reactor
eveluation.

D. E, Rhodes

B.S. - M.8. (Chemistry) University of Be aska, 5 yeers experience in Uranium
Division of Mallinckrodt in research anc svelopment on all phases of pormal
urenium production.

L. A Bode

B. 8. (Chemical Engineering) - University of Texss. 14 years research on hydrogen
and bromine st University of Texss. 3 years in process development witl Uranium
Division on problems associsted with uraniun metal manufacturing.

G. C. Hemkeps

B. 8. (Chemistry) St. louis University. 3 years with Mallinckordt in laboratory
and development work in comnectien with extraction and purification 6f uranium
from crude concentrates. Ourrently scting as shift supervisor of pilet plant
producing uranium dioxide from uranium hexafluoride.
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7)
health and minimize denger to 1ife and property are &s follows:

General equipment and vacilities to be utilized by epplicant to protect

Separate "clean" end "dirty" locker fecilities

Showers

Protective Clothing

Laundry facilities

Film Badges

Survey Metere

Room monitors sensitive to gamme redietion connected to elerm system
Alr Filters

Air Samplers

Vacuum Cleening Systen

Dry boxes for hendling ell ureanium containing meterial of dusty nature
Hoode for use in handling UFg

"Alveys safe" diameter cylinderse for UFg received from KEC.

"flveys sefe" diameter containers for pecking U0, product.

"Bird cages" for use in transporting and storing UFg and U0;.
Storage facilities for UPg and UO; seperate from each other and from
other buildings. Seperete storage facilities will alec be provided
for each enrichment handled &t eny one time,

Separate processing facilities for each enrichment handled et any one
time.

Design of process equipment to conform insofar as poseible to "always
pafe” geometry or to contain no more than "elweys safe® quantities of
the enrichment being processed.



8) The operating procedures “or the plant are based on providing maximum
safety to operating personnel, other employees and to the public., 1In genersl,
these procedures are set up to prevent criticality and exposure to radio-active
or toxic meterisls as well es to protect ageinst the more common industrial
nagerds. Details of the processing methods are given in the attached Appendix I
which is classified "Compeny Confidential".
P e P Tl

A1) enriched UFg to be processed in this facility will be packaged in /
ralvays sa’e" diameter cylinders by the L.E.C. Contrector from vhom it 1s
obtained, and each cylinder will be placed in a "bird cage* before it is loaded
on applicent's truck. The "bird cages" are the applicant's property and their
design has been based on discussions with Dr. A. Dixon Calliban at Oak Ridge.
The "bird ceges" (two are shown with cylinders in Mellinckrodt sketch 5831 sttached)
are so designed tnet e spacing of two feet will be meintained between cylinders.

UFg cylinders placed in "bird cages" will be transported from the &.£.C,
site of origin to the plant at Hematite, Mlssouri, in applicant's truck or & truck
leasea for the purpose, & "Q" cleared technically trained employee of the appli-
cant will sccompany each shipment. Upon arrival at the plant, the cylinders of
UPg will be placed in a concrete block storage vault. The cvlinders will remain in
the "bird cages" in storsge and no cylinder will be removed from its "bird cage”
until it is introduced into the manufscturing process under strict control of techni-
cally trained supervisors.

Uranium hexafluoride of only ome enrichment level will be stored in &
pingle storage vault, and no other meterial will be stored with the UFg. When
more then one enrichment is being processed at ome time, a separate storage
vault will be provided for UFg of each di“ferent enrichment. The storage vaults
vill be under the comtrol of the technical supervisor who will be responsible
for all material movement from the time it resches the plant until it is shipped.

As stated ebove, UFg cylinders will be stored in "bird cages® in the
storage veult until required in the process. Operetors vill be required to ob-
tain approval from the technical supervisor before moving & eylinder (still in
its *bird cege") to the operating floor. When s new cylinder is brought to the hood
housing the first stey in the process, it will the: be removed frox its "Lird cage”
for the first time and placed in its proper place in the Lood. The empty oylinder remove
fram the hood will be placed in the now empty “bird cage" where it vill remain un-
t1] the empty cylinder is returned to the A.E.C. end & full cylinder placed in the
cage for delivery to the Hematite plant.
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At the completion of the processing operations the UQp will be packaged
in 14# batches in polyethylene bottles slightly less than 6" in diameter, Three
of these "always safe" bottles will be placed In & specially designed "bird cage"
une bottle on top of another, but each separately supported, to form & discontinu-
ous cylinder 5" in diemeter. The UQp will be stored in the "bird cages" in a
product storege vault similar to, but completely separate from the vault in which
the incoming UFg willbe stored. Upon accumulation of a lot, the U0y will be shipped
in the "bird cages" to the user on a truck owned or leased by applicant.

Ir the peceding paregrephs, some of the procedures for trensporting, stor-
ing and processing the enriched materials have been outlined, HNumerous other
procedures will be in effect in the plant to protectieelth end minimize danger to
14fe or property. Some of these procedures are included in the outline of the pro-
grams for health control, meterial control and eriticality control which follows:

Beelth Control

1) A11 employees will be thoroughly screened prior to employment on
this work to determine that they are in top physical shape, have no notice-
able lung defects as detected by x-ray, have no detecteble urinary albumin,
and have normal blood count,

2) A quarterly check for blood count and urine analyses on all employ-
ees will be made regardless of their work activities at this plant, and more
frequent checks will be made if it is suspected that a man has been exposed
to large concentrations of uranium dust or if his radistion film badge indicates
high rediation dosages.

3) Rediation film bedges for detecting radiation will be supplied to
all employees and developed on & biweekly basis to determine their body ex-
posure.

4) For employees operating dry boxes, & wrist type film badge will
also be used to determire radiation exposure to hands and forearms. These
badges will also be developed on & biweekly basis. It is contemplsted at
the present time that Nuclear Gorporation of America, which hes a St. louis
plant, will be the supplier of film badge service.

5) & ecomplete anmual physical checkup of all employees will be given
vhich will include chest x-rays.

6) The technical and supervisory personnel will all be treined iz
.mrumum-mmmmrmuqumtvmu
svailable at Hematite. It is mot contemplated that s fulltime murse vill be
aveilsble at the Plant at the present time but will be added when employment
increasss.

%) Persennel Safety - The hasards that will have to be provided against
at the Hematite Plant are primarily:

1) Possibility of HF generation through the hydrolysis of UFg.
2) AMrborane wranius dust.

w-z personnel from these basards, the folleving steps are
s ,
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&)

b)

c)

d)

e)

f)

g)

b)

1)

~

A11 hydrolyses oper:tions will be carried out under hocds. These
hoods will be exhausted to the atmosphere through wet scrubbers
to stop the sccidental dispersal of HP fumes into the surrounding
atmosphere.

For additional protection of the men operating this hydrolyeis
equipment, it will be standard procedure for the Chief Operator to
wesr & polyethylene suit designed for work around HF and the
Assistant Operator to wear face mask end apron while essisting in
the hydrolyeis operation.

The remaining operatioms in the preperstion of UQp will be essenti-
elly dry processes. The operators will be required towar standard
dust respirators while performing operstions and handling product
throughout the line.

A11 points that may be dust generating will be surrounded by locel
air pickup to minimize the general atmospheric dust burden.

Extreme dust operstioms, such &s grinding or transfer of dry mater-
121 from one tray to another and packaging will be performed in dust
hoods to localize airborne dust end simpliify the ventilatlon pro-
blems for the general manufacturing area.

Air supply to the roam will be filtered and cooled to maintain
comfortable working conditions.

Periodic dust samples of the general room &tmosphere will be
taken by a representative of the Health Physics Department to
determine the sctual sirborme dust as well as the localized
dust generation. If it is found thst any operation is producing
more than the desired amount of dust, additional precautions
und/or chenges in design will be undertaken immedistely.

The Health Physics Department will also make periodic checks of
the airborme dust contamination down-wind from the plant to
determine stack losses.

Health Physics monitors will also check the ground around the
plént site on a periodic basis to determine what, if any, fallout
1# occurring es & result of stack losses.

Materisl Control

In order to comply with A4.E.C. health recommendations for both air and
streem contaminstion, and beceuse of the high value of the material,-special
preceutions vwill be taken to micimise stack losses and the soluble uranium
carried in our wvaste water. To sccomplish these purposes, the folloving is

planned s
1.

411 hydrolysis beods will be vented through wet sorubbers, pro.ably
of the Roto<Clome variety. The reason for this is two-fold:

a) If there is an urenium hexefluoride leak, the gas will hydrolyze
instantly on contect with sir to form EF and fine airborme U0F,.
These meterisls are both extremely water soluble and will be



effectively recovered by using a Roto-Clone, This will prevent
pollution and materisl losses from the plant.

b) A1l dust operations will be exhausted through high e?7iciency
dust collectors, either of the wool bag type or of the disposable pad
type such as designed by the Chemical Warfare Service. Both of
these filters are efficient in excess of 99% and permit simple re-
covery procedures to be used to recover and recycle the dust collec-
ted.

A1l air to the building will be filtered prior to admission to
reduce the dvst load on the dust collectors.

2. All plant effluents will be trested in one of two ways:

@) If the value of the uranium is less than $200.00/1b,, it is
planned that the water will be precipitated by lime addition
to precipitate uranium and fluoride values, filtered, and the
f1ltrate tested prior to dumping to the streams, The cake will
be stored for recovery.

b) 1In the case of higher velue material in excess of $200.00/1b. ,
vaste waters containing this material will be evaporated to
dryness to simplify the recovery process. Steam from the
evaporetors will probably be condensed tnd used as maksup
vater in the plant.

These provisions are planned to insure that applicant does not
contaminate either the surrounding atmosphere or the streams into
which effluent is discharged.

Criticality Contrel

To prevent the assembly of & criticel mass, following safety precautions
are being adopted:

1)  Incoming uranium hexafluoride of assay in excess of 4% ®35 win1 )
be received in "alvays .q.!_qlm‘gn._.ww,g
thet is used t6 tramsfer ___ . UPg from the diffusion - 9
plants. Its dimensions are esse.tially 5 inm. inside diemever by '
30 in. length end will hold 55 lbs. of UFg.

”

Dr. &. D. Calliban, of Oak Ridge, has been contacted for”advice

in proper spacing of these cylinders to insure an *glvays safe”
geomptry. Oo Dr. Calliban's advice, applicant will maintain & mini-
mum of 2-ft. spacing between cylinders during shipment and storage
through the use of *bird ceges" as previously stated.

.
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MALLINCKRODT CHEMICAL WORKS
COMPUTATION SHEET ENGINEERING DEPT. PLANT BLDG.
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