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I. EXECUTIVESUMMARY

SequoyahFuels Corporation(formerly Kerr-McGeeNuclear
Corporation)is in the process of decontaminating and
decommissioningthe Cimarron Plutonium Facility.This
facilitywas designedto produce mixedoxide(Pu-U)O2
fuel using the co-precipitation process.

This report is intendedto address three topics: (1)
identifyproblemareaswhichwere revealed duringthe
firstphaseof the decontamination and decommission-
ing(D&D)effortwhich couldhave been minimized by use of
differentdesigncriteria;(2)provide recommendations
whichwould haveminimizedPu hold-up or made non-
destructiveassay(NDA)for inventorymore accurate and
lessdifficult,and (3)identifythe limitations of the
current NDA equipmentbeingused at the Cimarron Plutonium
Facility.

The majorproblemareas uncoveredto date and possible
resolutionsare identified.
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II. INTRODUCTION

The SequoyahFuels Corporation CimarronPlutonium
Facilitywas designed and constructed in 1969near
Crescent, Oklahomaand produced mixed-oxide fuelpinsfor
the Eero Power Plutonium Reactor(EPPR) and the Fast Flux
Test Facility(FFTF)through 1975. The PlutoniumFacility
is shownin Figure #1. Various plutonium concentrations
from 15-25%Pu were handledduring the manufacturing
phase. Due to economicand political considerations the
Corporationdecidedto decommission the facilityto
permitunrestrictedfutureuse. This activity is now
underway.

Althoughthe effortto date is far from completed the
preliminarydataindicatesthatproblems of D&D are
affectedby the designof the buildingand equipment as
well as the selectionof materialsfor construction and
equipment.Thisreportwilldiscussthesefindings and
make recommendationsfor reducinghigh costs and physical

effort associatedwith the labor intensiveoperations of
the D&D phase.

~

.
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III. ORIGINAL DESIGN OF THE PLUTONIUMFACILITY

The PlutoniumFacility was designedin 1969 to be a
manufacturingfacility for the safeproductionof fuel
pins containingcoprecipitated mixed-oxide(Pu-U)O2
pellets.

A. DesignCriteria *

The facilitycontains 26,000 squarefeetof floor
spaceand was constructed of precast, prestressed
concrete exteriorwalls and roof. All exterior
and interiorjointsin the precast buildingwere
caulkedto make an airtight structure. The
interiorwalls, ceilingand floors have a smooth
coatedsurfacefor easy cleaning. The process
area includesa poured-in-place concrete storage
vault.

The buildingventilationsystem is divided into
threesubordinatesystems. The firstconsists of
buildingsupply fans, the second consists of room
air exhaustfans, and the thirdis made up of
processequipmentexhaustfans.

Gloveboxesfor Pu processingwerefabricated
specificallyfor the operationsto be performed
and to insuretotalmaterialcontainment.The
gloveboxeswere constructedof at least3/16inch
stainlesssteel. Movement of materialand tool-
ing in and out of most of the gloveboxeswas by
bag-inand bag-outtechniques.

- 4 -
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B.

The Plutonium Facility was specificallydesigned
to manufacture fastreactor fuelpelletsand pins
utilizingthe coprecipitation processin order
to producehomogeneous mixed-oxide pellets. This
operationalso contained facilities for the re-
coveryof Pu from scrap materials whichwere
suitablefor recycle. Complete analyticallabo-
ratory facilitieswere included to support the
manufactureof fast reactor fuel.

C. M
The materialflow startedin the wet process area
at whichtime plutoniumnitrate and uranyl
nitratewere blendedand co-precipitated as a
homogeneousproduct. The flow of material is
shownin Figure#2. As can be seen in the floor
planFigure#3, the vaultseparatedwet process-

ing from the dry processingareas. The
utilities, analyticallaboratories, production

services,and maintenanceareaswere separated

from the producti'onareas by a centralhall. The
dry end of the processarea consistedof powder
and pelletprocessing,fabrication,inspection,
and assembly. The secondfloor containsthe air
handlingequipment.Figures#4through#8
illustrateequipmentlayoutsfor eachprocessing
area.

- 5 -
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The piping system was fabricatedfrom 304 stain-
less steel and was of all weldedconstruction.
Originally the system was designedfor vacuum
transferbut, as process changesweredeveloped,
modifications were madeand pumpswere addedto
pressurizethe system. Figure #9 illustratesa
weldedpipingsystem.

S

Thegloveboxsystem consisted of a myriadof
sizesand shapesof gloveboxes designedto fit
specificlocationsin the plant. The Solvent
Extraction(SX)gloveboxcovered threewallsof
the SX area extendingfrom the basement floor
throughthe firstfloorto the ceiling. Three
workinglevelswere required to operate the
equipmentin thisglovebox. In contrast, a small
gloveboxisused1forsolidification of waste
liquidand is onKylargeenough to cover a 55
gallondrum. Thjsgloveboxcontains one window
and one pairof 'loveports. Figures #10 and #11
illustratethe v rioussizegloveboxes designed
for specificpuroses.

IV. MAJORPROBLEMAREAS

Althoughthe D&Dphase is stillin progressthereis
sufficientevidencethatthe followingproblemareas
couldhavebeenminimizedif designcriteriachangeshad
beenincludedin the equipmentand facilitydesignduring
the planningand constructionphases.

- 13 -
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A. Plant Layout

The orginal plant designcriteriaspecifiedthe
smallestfacility possible to minimizeclean-up
requirements between enrichments. Future pro-
ductionincreases were to be met by a building
designwhichwould permit expansionof the floor
plan. Thisdesign philosophy is now recognized
as a majorrestriction which made it difficultin
the D&Dprocessto isolate or shieldspecific
gloveboxeswhenmaking nondestructive assays(NDA)
for radioactivity.In addition, becauseof the
crampedquarters, it has been difficult to clean
thegloveboxesand around some piping which,to
save space,had been installed too close to walls
and equipment.

The pipingsystems were originally designed for
vacuumtransfer. The pipingsystems added in-
cludedpumps,valvesand fittingswhich prevented
completedrainingand contributedto solution
hold-up. Thisresultedin excessive"shine"

(radiation)whichif reducedwould improve the
NDAmeasurement of the pipingsystems.

B.

The originaldesigncriteriaincludedcustom
designedgloveboxesto fit and utilizeall avail-
able space. Thisresultedin problemswhen
sectioningand cutting-upfor decommissioning
becauseD&Dequipmentcouldnot be standardized.

- 17 -



Because of space limitations, the gloveboxpiping
was installed in as smalla spaceas possible
which increased the difficultyin obtaining
inventoryand accountability measurements.
Isolationof a particular pipenear a glovebox
for NDA was extremely difficult.

The surface fini,sh on the gloveboxes caused a
decontaminationproblem. The originaldesign
specifieda flatmatte finish whichwas developed
by a finesandblasting operation. Thismethod
produceda uniform and economical surface, but
is timeconsumingto decontaminate.

The gasketedpenetrationsin wet gloveboxes be-
came a sourceof contamination because they
becamesaturatedwithprocess solutions and
developedleaksduringproduction. During the
D&D operationsthe gasketed jointswere difficult
to disassembledue to corrosion.

C. ContaminationControl

Contaminationcontrol.demonstratedduringthe

manufacturingoperationswas good,but during the
D&D phasethe followingareas were identifiedfor
potentialimprovementwhichwouldfurtherreduce
D&Dproblems.

The movement of Pu materialsbetweenmost glove-
boxesrequiredthat the material be bagged-inand
bagged-out.Somegloveboxeswere equippedwith

- 18 -
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connecting tunnels withrevolvingdoors for
material transfer. Thosegloveboxesthatwere
not equipped with tunnelsused the bag-inand
bag-outmethod for transferring. Thisresulted
in a greater risk of contamination and also
generatedconsiderably more waste materialsfor
disposal.

The Crescent, Oklahoma area is situatedin the
prevailingpathof high winds and tornados.
Buildinga structure to withstand the maximum
probablewindstormwas not a practical solution.
Thealternativewas to build a tornado proof
vaultandestablishan early warning systemthat
wouldprovidetimeto move all radioactive

' materialsfromtheprocessequipment to the
vault. Thisalternativeproved to be costlyin
time and generatedextra waste materials during
periodsof threatingweather, primarily during
the springmonthsof the year.

Some of the filterhousingsin the ventilation

systemwere installedso that filterchanges were
not convenientwhichcouldincreasethe possi-
bilityof contaminationspread.

The ventilationsystem designdid not permitroom
isolationto minimizecontaminationspreadin
areaswhere basementand groundfloorroomswere
connected.

- 19 -
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D . M
During production operations a system for count-
ingwaste materials was developedand used for
separatingnonrecoverable waste from economi-
cally recoverable scrap. Thisoperationwas
performedin the vault which had a relatively
high background. During thecurrentD&Defforta
system to determine L.S.A. levelsof activityis
required.To assure that theserequirementsfor
lowerlevelsof activity are met, a new system
has been developedand relocated in a low back-
groundarea.

E .

The walls, ceilingand floors were made of
concrete and were coatedwith paint for easy
cleaning. The surfacewas found to be difficult
to decontaminateto requiredlow levels of
activity.

V. NDA EQUIPMENT- DESIGN AND LIMITATIONS

TheequipmentusedforNDAof TRUwaste at the Cimarron
PlutoniumFacilityconsistsof a sodiumiodidedetector
coupledto a LudlumModel 2500ScalerRate Meter which
measurespassivegamma. The system is calibratedusing
secondarystandards, traceableto the NationalBureau of
Standards, and were made fromthe same FFTF

!
I

.
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materialthat was processed duringproductionoperations
and is present in the gloveboxes. The equipmentbeing
decommissionedis cut-up and packagedfor NDA and dis-
posal. To optimize NDA accuracy the sizeof each package
is limitedto 14" in its greatest dimensionandthe
maximumcontentsper package is limitedto 10 gramsof
Pu. Thesepackagerestrictions were establishedas the
most accurate calibrated range of the NDA equipment,
whichis 0.02to 10 grams Pu, and the detectorsoptimum
viewingwindowwhichwill contain a 14"x 14"square.
This equipmentis maintained at a 95%confidence level.
Based upon the above criteriathe limit of error for
individualroomswhichhavebeen completely decontami-
natedhasprovento be i 20%. The limit of error for

, the totallydecommissionedfacility after packaging is
estimatedto be i 10%.

VI. RECOMMENDATIONS

During the initialD&D phase at the Cimarron Plutonium
Facilitysomeproblemareaswere identified. The follow-
ing recommendationsshouldfacilitatedecontamination of
future similarfacilities.

A. M
The designcriteriafor the buildingstructure
shouldincludea low profileto minimizedamage
due to inclementweather.

- 21 -
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The design shouldincludestrippablesurfaceson
all building walls, floorsand ceilingfor ease
of decontamination and decommissioning.

Plantdesign criteria shouldalso includesuf- '

ficientspace around and insidegloveboxesfor
ease of access in decontamination and to permit
isolationor shielding of specificgloveboxesand
pipingto obtainaccurate NDA. Arrangementof
work stationsshould consider radiation
interactionbetweengloveboxes.

The use of vacuum transfer of liquids is recom-
mended. Whenpumpingcapacity must be installed
the pipingshouldbe designed with good drainage
withoutdeadends and liquidtraps. Small
diametertubing shouldbe used so that bending
rather than fittingscan be used to change tube
directionwhich shouldreduce solution hold-up

' and minimizeNDA problems.

B.

Wherepossible,designcriteriashould include

standardizationof gloveboxesto simplifythe
designof cut-upgloveboxesand equipmentfor
D&D. An addedadvantagewould be the ease of
rearrangementof gloveboxesduringprocess
changesor modifications.

- 22 -
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Inside and outside surfacesof gloveboxesshould
havea high gloss finishfor ease of decontami-
nation. All inside cornersshouldhave generous
radiiand gloveboxes used for handlingsolutions
shouldhave a bottom slopingtoward a clean-out
point. Gloveboxes should be locatedaway from
walls to allow access to all sides for cleaning
and decontamination. Piping penetrations should
be of weldedconstruction to eliminategasket
leaks.

The use of transfertunnels between gloveboxes
' wouldminimizethe potential for spreadof con-

tamination.Use of revolving doors wouldreduce
the fire hazard. This design allows the movement

~ of productionproductbetweengloveboxes without
generatingbag-inand bag-outwaste, and reduces
the potentialfor contaminationspread.

C. VM
The ventilationsystem shouldbe designed to
permitroom isolationto minimizethe spread of
contamination.In multiplefloor leveland
stairwellareasthedesignshouldincludedoors

to prevent contaminationspread betweenupper and

lowerfloors.

HEPAfilterhousingsand theirlocationshouldbe
designedto minimizethe spreadof contamini-
nationduringthe changingof thefilters.
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D. M
The design of the plant should includean iso-
latedarea where the backgroundlevels can be
maintainedat a very low levelfor NDA of waste.

To satisfythe requirements during the ongoing
D&D of this facility, an area in the analytical ,

laboratorywhere gamma background levelsare low
has been equippedfor NDA of TRU waste. Figure
#12illustratesthe dimensional set-upfor the
NDA of a typicalTRU waste package. The.various
machinesettingsare established lmfcountinga
progressiveset of standards which have known
valuestraceableto the National Bureau of
Standards.

A pit,previouslyused for welding FFTF pins,in
Room 123 has been equippedfor the NDA of LSA
waste. Figure#13illustratesthe set-up for
countingLSA waste in 55 gallon drums.

The use of thisequipmentin these areas improve
the accuracyof NDA measurements. Complete NDA

proceduresis a topicof interestin D.O.E.
Report No. 4 which will be completedat a later
date.

.

..
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