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P a&ttzchad are the rasults of the inspsction of the subjact
oo o - 1icenses made by B, W, Crocker and R. B. Chitwoed on

... Pebreary 18 and 19, 1964,
wa did not cbserve any significant items of noncompliaence,

K AT L e ey

.~ Ome winor infraction was woted in that 15-gallon drums of :
i serap vesidues were mot properly spaced 1in an outdoor Ao e
., | storage srea., The liceasee stated that this condition would '
" T be cerrected promptly. This item is covered on page 5 of

.- the report.

L. Alsn, a quastion arose over their suthorized prf:tice of

"0 loading UFg gas enriched to 6% in the fsotope U235 from
w7 oo Seinch diameter cylinders into S-inch digmeter cylinders

o for cormsetion to the Greea Room process. The Green Room

. 'process congists of the precipitation of azwonium diursnate

L (AIR) by bubbling UF, gas through RH 08, followed by cake
i oni filtration, drying, &nd conversion to U0 {n a furmace

At high tempersture. The work is conducted in large eize
"";ﬁ?;&nt suiteble for processing uranium up to & maximur

0e43 eurichment of §L. Aduwinistrative bstch control is
~used to prevent criticality in this erea. A 5-fach dismeter
-gas:cylindsr contains a safe batch of UFg at & 0235 enrich-
‘went of 6L aud {5 the basic control for the precipitation
mm. The {uspectors pointed out that a breakdown of
-~ eduloistrative control wight result in the erroneocus connec~

. 'tlop of a S-inch diameter cylinder of highly enriched OFg

| (93% 02435 enrichment) to the ADU precipitation station which

. would allov unsafe quantities of U235 to be sdded. Vayz of
. mvenxing this accident were discussed with the liceusee.
- Boditions] discussion of this situation is covered on pages
- 3=4 of ths report.
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In general, we feel the licensee 1s conducting the operatfons
ir & safe manner. Coutrel of the varicus operations and

S¥M appesrs to be close enough that violations in criticauty
control will be readily detected.

Attachment:
Cpy insp xpt dtd 2/18-19/64

cc: M, J. Cooley, CO1V, w/att

717\*}*”'““‘"‘*\‘ -bec: Dr. Charles Luke, LR, w/att




PART 70 INSPECTIOH

BY: Hilbert W. Crocker, Inspsction Speciaglist DATE: February 18-19, 1964
(Criticality)
Divigion of Compliance, Headquarters

TITLE: UNITED NMICLEAR CORPORATION, HEMATITE, MISSOURI -~ LICENSE NO., £M{-33
DOCKET NO. 70-36 '

1 CTION

An inspection was conducted et the United Nuclesr Corporation facilities

st Hematite, Missocuri, by R, B. Chitwood sd H, W. Crocker, Divisicn of
Cowpliance, Headquarters, on February 18 and 19, 1964. The purpose of

the inspsction was to ascertein the adequacy of the licensee's radiological
and puclear safety with specisl emphazis on the nuclear safety program

and practices.

Concurrent with this inspection, Messrs. J. A. Finn and D. Foster, Division
of Compliance, Region III, inspected the licensee's radiological safety
program and practices. Xessrs. Finn snd Foster were accompanied on their
fngpection by three representstives of the State of Kiesour!{ Department

of Public Health.

One minor infraction was noted in the ocutdoor storage array of l3-gallom

drums used to contain slag and erucible residues. A number of the drusws o
were not separsted by 24 inches edge-to-edge as prescribed by the licensc L}‘_!/;{?-'
conditions. In addition, the drums were not covered with plastic as 4
required by the license. These items do not present & ressomable hagard, /- |
The licensee indicated he would correct this eituatlon promptly. o “;/;’,;f*

]

A question vas made concerning the licensee's suthorired practice of
subdividing contents of 8«inch diameter cylinders of UFg (6% U235 enrichment
fnto S-inch dismeter cylinders which hold less than a safe batch of feed

for the large voluma tanks utiliged in low enrichment uranium processing
{Green Eoom). The S5-inchk diameter cylinders are the same type as used

for fully enriched UFg (93% U235 enrichment). It would be possible, with

& breakdown in administrative contrcl, to select and connect fully

enriched UF¢ in a S-inch cylindar to the batch costrolled low enrichment
process lins, GCross smounts of 0235 would be added to ths ADU precipita-
tion vessel. Thie could result in a criticality accident, since there

{8 no geometry control on the large volume vessel.

Frovision of special-sire adapter fittings for (1) the 5-inck cylinders
for low enriched materisl, snd (2) the low enriched processing line feed
cylindar connector, would minimige the possibility of connecting highly
enriched UFg to this system,

{continued)
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PART 70 INSPECTION 2=

Februasry 18-19, 1964

DETAILS

A.

Scope

The plant operating philosophy and practices were discussed with
Pr. E. D. North. Dr. Korth sccompanied the inspectors on & tour
of the plant and explained the plant operations in detail.

The following parsons were contacted during the wisit:
Pr. E. b, Borth, Plant Manager

P. Darr, Plant Realth Physicist
K. V. Millex, Missouri State Department of Public Health

L. D. Diehl, Bo
D. J. Hilkameyer, Po
Organization

When the S®1-33 license was reviewed prior to the fngpection, some
difficulty was encountered in following the history cf the plant
ownership. At the inspectors' requaest, Dr. Nortk providad the
following hisetorical data.

The United Nuclear Corporation was oxiginally & wholly-cwmed scb-
sidiary of Mallinckrodt Chemical Company and was set up under the
name of Mallinckrodt Nuclear Corporation. Later Mallinckrodt i
Chemical Company, Olin-Mathieson Industries, and Nuclear Development
Aseociates joined forces snd formed a subsidiary known as the United

i Nuclear Corporatien. The Sabre-FPinon Corporation then purchased

about 707 of the stock holdings to become the majority owmer of

the present United Buclear Corporation. United Nuclear has three
divisfons: Mines and ¥Milling; Fuels; and Development. Each division
ie hesdsd by & corporatfon vics president.

The Hematite plant is part of the Fuele Division. An organfzation
chart of the Puels Division is attached es Appendix A.

Pr. E. D. Bortk is responsible for plant operation at Hematite.

Dr. North stated that Mr, L. J. Swallow had recently been promoted

to Manager, Quality Control and Heslth Physics. In his new cspacity,
¥r. Swallow serves both the Hematite plant and the new Wood River
Junction plant at Rhode Island. The new recovery facility at Rhode
Island will be the major scrap recovery plant for the licensee. An
spplication for license of the mew facility i{g presently under review,
Mr. D, Darr has been added to the staff ss the Health Physiclst.

{continued)
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PART 70 INSPECTION -3~ February 18-1%, 1964

The "Red Room” is equipped to handle all earichments of U235,
Uranium bexafluoride (UFg) {s the starting waterisl for prepara-
tions of uranium tetrafluoride (UF,), urauium dioxide (U0,) and
granion cetal. Othar uranium compoundg also arxe prepared for
customars. Current sctivities in the "Red Roow are the prepara-
tion of ~200 kg of uraniux metal (201 U235 enrtchment) from UFg
and the recovery of uranfum-beryliium scrsp (93% U235 enrichment).

The urenive hexafliuworide is converted to UF, uvaing an organic
reducteont (perchlorethylene) . The uranfum tstal then is formed
by boub reduction of the UF; using calcium reductant with an
iodine booster,

The uranium-barylliom scrap is digsolved in & uitric acid-
kydrofluoric acié mixture, end the crenium i{s purified by solvent
extrection, Purified uranfum sclution then is processad by
conventioual flowsheet practice to UO0,. The solvent extraction
raffinate containing the berylliws 1s eold to a beryllium
processor.

Dr. Forth stated that when the Wood Eiver Junction plant begins
operation, only internally generated scrap would be reprocessed
&t the Hemstite plant. Other scrap thez will be reprocesssd
entirely &t Wood River Junction,

2. Creen Room

Tha "Green Roow” 1s used for urenlum compound conversions utilizing
low (K61 v235) earichwents. The mormal process conditions provide
for bubbling UF, gas through amwaium kydroxide (KH40R) to form
smmonius diuranate (ADU) which is than filtered, dried, snd
calcined to Us0g and treated with cracked smmonis st 700 € to

form U0;. All oparations are administrstion batch controlled,

An order for U0, (€4 0233 gnrichment) was being processed in the
"Creen Room” at the time of the inspection.

The normal procadurs for this operation is for tha licensee to
subdivide the UFg (61 U235 enrictment) frow the original 8-inch
digmeter contsiner into S-inch diameter containers identical to
those containing fully (93X) enriched uranfum. The S-inch

{continued)




PART 70 IMSPECTIOR -lw February 18-19, 1964

3.

4,

L

diameter cylindars sach contaix less than ous gafe batch of
uraniua (6% G233 garichment) end serve e» the batch control
kasis for the process. The cylinders sre tegged and checked by
suparvision prior to befng hooked up to the AR precipitatioc
statfon. This brings up a significant pofnt: & cylivder
containing fully eariched UFg could be attached to the AT pre-
¢ipitation station by error, end ence attached no furthsy controls
sre presant to prevent introduction of gross emounts of U23S

to the systenm. This was sentioned to Dr, North, and the {nspoctors
also suggosted that the ADU precipitation station feed line
conmector and the S~inch diecster cylinders for gafe batehae of
UFg (6% U235 enrictment) could be provided with pormment typs,
adapter fittings of epecfal sive that wuld preclude accidentsl
hookup of fally enriched cylinders, Dr. Horth stated that he
requests a epecific eylindsr of UPg (6% U235 enrichmant) ba
selected from storage by the eperator and that the supervisor
checks tha cylindar prisr to to ascertain that it is the
specific cylindar of UFg (61 0235 enrichment) requasted.

br. Borth felt that thass controls were adaguste, but sald that
he wonld review this situstion end evaluate ths desirability of
providing specisl sized adapter fittinge to prevent accidental
attachoont of cylinders containing highsr earichments of U235,

Blue Roow

The “Blun Roou™ contzing equipaent for proceseing UFg to ADU
at lov (<6% ¥235) enrichments. At the time of the £gtpecticn,
emall quentitied of wraniun were beling purified by precipitatt

ss eonfon perursnste (this procsss Ls consfdered plant
proprietary information).

11st Bui}

Pallet plant eperations consisted of exparimental batchas of
dspleted B0, baing processsd to deteruine optimm sinter fornace

operating mg ftions. They plen to procass an order of U
pellets (61 U § enrictment) in 1964, %

The larga pink, epproximately 2 x 2' x 18%, noted {n the last
inspection, {s no gor belng used sccording to Dr. North,

Atem Plemg

Special Uly fual pellets are being fabricated in the item plant,
Thase are undar Ravy contracts HPD-01265 goud EPD-5010 and subject
to Oak Ridgs Operations cantrol.

{continued)
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P. Iunventory snd Storame
The 83! {uventory cousistad of tha following materials:

Urantus ks Prantgm 235 kg

licenss &,718.3 195 .4
Station® $.184.7 1,162.8
Totsl 10,913.0 1,358.2

Contracts WPD-01265 and FPD-5010 under Oak Bidge
heslth end safety coguigance,

Storage of the waterials was {u accordance with license conditions
with the exception of one outside storsge srea. In this one area,
a nmber of 15-gallon drums for glag sad crucible vesidue storage
were not separated by the prescribed 24 fnckas edge~to-adge spacing,
ad the cans were not covered with plastic as stated in the licance
eonditionz., Dr. Horth stated that these ¢onditions would be
corrected prowptly. He addad that some water coudensatfou had
occurred ingide the plastic covering on drume {c the past, and that
tamyapplyfornmu&aatwmumntoeliﬂnmm
nacessity of ths plastic cover.

E. Contrel

Dr. Horth stated that the license renswal spplicstion eubmitted to the
Atoaic Energy Commission contains ths complete plant description,

rules of operating practice, alarm descriptions, eriticality prevomtion
practices snd gensrsl safety practices.

F. #mpary Discussiou

A summary discusvion was held with Dr., North after the inspection was
completed, Br. North stated that the 1S-gallon drum spacing deficisncy
wsuld be corrected. He gppraclated the tnap&ctors concern on the
possibility of comnecting highly enriched UF; cylindars to the Creen
Room precipitation process, While he felt tﬁe presant edministrative
control is sufficlent, bs atated that be would review the operation
with respect to providing special siced adapter fittings to prevent
sccidental sttachment of highly earichad UFg cylinders.

{continusd)




PART 70 IMSPECTION e February 18-19, 1964

G, Conclusion

The Unfted Ruclesar Corporstioun‘'s Hematfte plant sppears to ba staffed

vith qualifisd personnel. They appear to have sm sdaquate proguem for
criticalicy prevention. A significant improvenent in ERf storage hac

basa made since the previous imspection.

A:tac'maaz;
Appondix A




UNITED NMUCLEAR CORPORATION

Fuels Division

Vice President
J. A, Lindberg

1
Chemical Operations New Haven
Hematite Plant Operations
C. W, Kuhlman, Manager

T - I !
Technical Ouality Control Plant OJeracions Administration
Department and Health Physics E. D. North, Manager R. W, Shearer, Manager
I L. J. Swallow, Manager
Asst . Technical Director
J. A. Rode Health Physicist
D. Darr
| |
General Foreman Process Safety Director
A. G. Swaringin Engineer J. V. Marler
Wood River
Junction
Operations
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