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308 BUILDINGZONE I STABILIZATIONAND CONFINEMENT

I. L. Metcalf
K. E. Schwartz
J. W. Rich

M. W. Benecke
D. E. Rasmussen

1.0 ABSTRACT

the 308 Building (Fast Flux Test Facility [FFTF]fuel supply)at the
HanfordSite, located in Richland,Washington,is currentlyin transitionto
shutdown status. After shutdown,the facilitywill be maintained/surveilled
and turned over to the U.S. Departmentof Energy (DOE)Office of Facility
Transition and Management (EM-60)for utilization,remedialaction,or
decontaminationand decommissioning(D&D). This may requirethat the facility
be maintained in the shutdownmode for up to 30 years. To date, all of the
specialnuclearmaterial (SNM) has been removedfrom the facility,potential
fuel supply equipmenthas been preserved,surplusmaterialsand equipmenthave
been excessed,and enclosurecleanupand stabilizationhas begun. Shutdown
planning has been completed,which outlinesthe major tasks, scope,
methodology,and timing for the shutdownactivities. A major activity in
supportof the 308 Buildingshutdownis the cleanup and stabilizationof the
enclosuresand surfacecontaminationareas.

This document identifiesthe specificdesigns, processes,and methods to
stabilizeand confinethe radiologicalmaterialwithin the enclosuresand
exhaustducts to allow shutdownof the active supportsystems. The designs
and steps plannedwill be effective,are simple,and make maximumuse of
currenttechnologiesand commercialitems.

2.0 INTRODUCTIONANDOBOECTIVES

The 308 Laboratorycontains56 radiologicalenclosures,which are
contaminatedwith radioisotopesresultingfrom their use in reactorfuels
research and/or fabrication.

Essentiallyall of the gloveboxescontainresidualplutoniumoxide
contamination. These enclosuresand internallarge equipmentitems will
remain in place in the facility and be removedat remediationor D&D.

The facility shutdownplan outlinesthe followingworkscoperelated to
the contaminatedequipmentand stabilizationtask.

• Removal of small loose equipmentitems.

- Draining all processfluids from equipmentthat will not be removed.
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• Removalof gloveboxwaste materials.

• Coating the internalsurfaceswith a fixativecoating.

• Replacementof the associatedin-gloveboxhigh-efficiencyparticular
air (HEPA)filter.

• Installingseals/portcovers over gloveboxports.

• Isolatingthe gloveboxprimaryconfinementexhaustsystem from the
exhaust stack and a passivevent providedwithin the building.

• Terminationof all nonessentialenergy sources.

This documentdescribesthe specificdesigns,processes,and methods used
for stabilizationof the radiologicalmaterialwithin the enclosures,
compartmentization,and confinementto allow shutdownof the active support
systems. Also presentedare the post-processevaluationand lessons learned.

3.0 STABILIZATION-- CONFINEMENTPROCESS

A combinationof steps was taken to stabilize/compartmentizethe
remainingradiologicalmaterialswithin the Zone I (enclosureexhaust)system
and provide appropriateconfinementto allow for the shutdownof the active
exhaust system. A phased and systematicapproachwas taken to enhancethe
safety posture and effectivenessduring the transitionfrom previous
operationsto completesystem shutdown.

3.1 REDUCTIONOF RADIOLOGICALMATERIALTO MINIMUMLEVELS

Effortswere in progressfor a number of jears to reduce the inventoryof
SNM, waste, and hazardousmaterial from the facility. Category I, II, and Ill
SNM have been removed. Based on a recent nondestructiveassay of the
gloveboxesand exhaustducts, only "21 g of plutoniumare held up in the ducts
and "374 g of plutoniumin the gloveboxes. Cleanupof the enclosuresand
waste disposal furtherreducedthe radiologicalinventoriesto a minimum level
within the facility and enclosures.

3.2 STABILIZATIONOF RESIDUALMATERIALSTO MAXIMUMEXTENT
POSSIBLE

After the enclosures(gloveboxesand hoods) were cleaned to the maximum
extent possible,the residualmaterialswere fixed by coating the inside
surfaces as necessary. At the connectionbetweenthe enclosuresand ducts,
new HEPA filterswere installed(if necessary)to furtherreduce residual
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materialsand compartmentizethe radiologicalmaterialsin their present
locations. The interiorof the enclosureswas coatedwith PolymericBarrier
SystemI (PBS) to fix any remainingloose material. (The HEPA filterswere
protectedduring the applicationprocess.)

3.3 PROVIDEADDITIONALCONFINEMENTFEATURESTO ALLOW
CHANGESFROMACTIVE SYSTEMSTO PASSIVESYSTEMS

Relianceon active systemshas a greater risk potentialbecauseof a
higher probabilityof componentfailure. They also require additional
resourcesand operatingcost. The subjectradiologicalmaterialswere first
minimizedand stabilizedand then the enclosureopenings (gloveports, bag
ports, etc.) coveredwith rigid covers and the exhaustblankedoff between the
last stage of HEPA filtersand the exhaustfan. This allowedshutdown of the
active ventilationsystemsand correspondingmonitoringsystems. The
contaminatedductingand enclosuresystem will be able to equalizepressure
with the buildingvia a HEPA-filteredpassivevent. The equalizationHEPA
filter was connectedto the existingexhaustduct. Based on historicaland
process knowledge,this sectionof duct, includingits correspondingfirst
stage testableHEPA filter located in the filter tunnel, is very clean. This
will allow the enclosure-ductsystemto adjust to temperature-relatedpressure
changes, but, at the same time, provideconfinementand allow the active
heating, ventilation,and air conditioning(HVAC) systemto he eliminated.

The principleconfinementbarriersare the metal enclosuresand ducting
system,which provide adequateconfinementas-is. Potentialleak paths such
as glove ports, bag ports,window gaskets, servicepenetrations,gaskets,
etc., required additionalbarriersto ensure confinementover the extended
surveillanceperiod. A combinationof methodswas used to form barriers to
prevent migrationof materialsfrom insidethe enclosuresand ducting to the
exterior. Migrationwill be preventedwith the use of room temper-ature
vulcanizing(RTV) caulking,heat shrinkmaterials,PBS, tape, bags, and
physicalprotection. The differentbarrierswere used by themselvesor in
combinationwith others.

After all the loose equipmentwas removedand the interiorwiped down for
the final time, the stabilizationprocesswas initiated. The stabilization
processwill actually start on the exteriorprior to interiorcoating to take
advantageof the vacuum producedby the exhaust system. The vacuum may
possibly assist by pullingthe RTV caulking,PBS, and/orother sealants into
any leak paths. The overallprocessflow is shown in Figure I. Specific
confinementfeaturesare as follows:

Flanges, bolts, qasketson gloveboxes,and exhaustducts

For flangeswith a gasket and bolts, the exposedgasket,bolt head, and
nut were treated. With respectto the exhaustductingwhere internal
stabilizingis not possible,the contaminationis believed to adhere to
the duct surfaces,the flangedareas were coated with PBS or other
sealants (such as latex paint). Select locationsdid not receive any

1
Polymeric Barrier System is a trademark of Bartlett Services.
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external or internalstabilizationbecauseof limitedaccess,equipment
complexity,etc., but these areas were so noted in the stabilization
documentation. This will allow for specialattention,as appropriate,
when periodicradiologicalsurveysare performed.

Windows

For windowsthat use a combinationof bolts (studs),washers, nuts,
frames, and gaskets, the treatmentconsistedof using RTV to caulk the
interfacebetweenthe window face and the glovebox,and the window/
gasket/windowframe area. The above interfacesand the nuts that fasten
the window frame to the gloveboxwall were coatedwith high-particle
content latex paint to seal the interfacebetweenthe nuts and the frame.
The specificareas includethe following:

° The interfacebetweenthe window frame and glovebox.
• The area around and includingthe bolts,washers, nuts, and frame.
• The miter joints on the window frames.
° The area betweenthe window,gasket,and frame.

Electricalpenetrations

• Interiorjunctionboxes and electricalconnectorswere coated with
PBS.

• Connectorinteriorsurfaceswere similarlycoated. Electricalwires
were cut on the exteriorside.

• Exteriorconnectorsurfaceswere coatedwith RTV. RTV was also used
to fill gaps in junctionbox seams.

Gas penetrations

• Inlet penetrationswere pluggedor capped where applicable.
Sections of N2 supply piping up to the first manually controlled
valve were allowedto breathewith the glovebox.

• Exhaustpenetrationswere left open.

Sphincterseals

The entire exterior of each sphincterseal was coated with latex paint.
The gasket region was coatedwith RTV or latex paint, dependingon the
configurationof the gasket.

Ports

After the interiorsof the gloveboxeswere stabilized,the existing
gloves or bags were removedand port bags installedusing standard
techniques. To providephysicalprotection,port covers as shown in
Figure 2 were installed. Next, the covers were securedwith shrink
material having a heat-activatedadhesivelining. This material provided
a tight fit and an additionalbarrier. This compositeof barriers is
shown in Figure 2.
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Figure 2. CandidateGloveboxPort Seal Arrangement.
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Airlocks

Each airlockdoor gasket area will be caulkedwith RTV.

Valves

The gasket,nut/bolt,and flange regionswere coated with latex paint.
Gasket configurationsthat are concavewere first sealedwith RTV.

Fire extinquisherconnections.(quickdisconnectconnecters)

With the supply disconnected,the connectorswere filledwith RTV.

HydraulicDresses

Internalhydraulicsuppliesto the presseswere disconnected,drained,
and capped, as appropriate.

Sinter furnaces

Water-cooledpower conductorsand jacket coolinglines for the sinter
furnaceswere disconnectedat the enclosureinterface,drained and
reconnected(or capped).
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Vacuum pumps

On gloveboxeswith vacuumpump systems,all rubber hoses were removed and
the connectionscapped.

Open-facedhoods

Followingwipedown,the interiorsurfacesof the hood were coated with
PBS. The face panelswere then closed and the cracks caulkedwith RTV.

Fisher vacuum regulatorsand air bleed HEPA filter

Each gloveboxand air lock is providedwith a vacuum regulatorwhose
purpose is to controlpressure in the gloveboxor air lock by modulating
the exhaustflow. A I in. (nominal)sense line is routed from the bottom
of the valve operatordiaphragmto the glovebox,and there is a slight
potentialfor some radiologicalmaterial to have accumulatedinside the
lower chamber of the valve operator. The upper chamber of the valve
operator has an open air referenceport with a small weather cap, which
allows it to equalize pressurewith the room. In order to ensure that
the vacuum regulatoris maintainedin the open positionduring the layup
of the gloveboxes (to allow the gloveboxesto breath), the actuator air
referenceport was maintainedfunctional(open to the room).

A small HEPA filterwith an isolationvalve was providedon the bottom of
each vacuum regulatorto allow room air to enter upstreamof the
regulator seat to improvethe pressurecontrolstabilityof the regulator
at low glovebox pure flow rates. Becausethe vacuum regulatoris
immediatelydownstreamof the gloveboxHEPA filter,some radiological
material that passed throughthe first stage nontestableglovebox HEPA
filter over the years could still be located in the bottom of the
regulatorvalve where the air bleed HEPA filter is installed.

To stabilizethis portionof the glovebox installation,the following
actionswere performed.

• The small air bleed HEPA filter isolationvalves were closed and the
HEPA filterwith its housingwas removedfor disposal. A plug was
installedin the open port of the isolationvalve.

• The weather cap was removedfrom the top of the vacuum regulator
room air referenceport and replacedwith a small respiratorHEPA
filter using a fabricatedadapter.

• All bolted connectionson both the vacuum regulatorvalve and its
actuatorwere coated with latex paint.

Fisher vacuum breakers

A second "Fisher"valve (vacuumbreaker)is also providedon the nitrogen
gas/air supply to each glovebox. Becausethe directionof flow has
always been maintainedtoward the gloveboxes,and becausethere has
always been a HEPA filter at the interfacebetweenthe ventilationsupply
and the gloveboxes,the potentialfor radiologicalmaterial to have



WHC-SA-2077-FP

migrated into the valve body is small. These regulators,however, are
also providedwith a sense line to the valve actuatorthat is common to
the vacuum regulators. There is a potentialthat some radiological
material could have migrated into the actuator. Unlike the vacuum
regulators,there is no need that the actuatorreferenceport be
maintainedopen. The followingactionswere performedto stabilizethe
vacuum breaker valves.

• The weathercap was removedfrom the top of the vacuum breakerroom
air referenceport and replacedwith a pipe plug.

• All bolted connectionson both the vacuum breakervalve and its
actuatorwere coatedwith PBS or latex paint.

Fisher req_latorsens.elines and ventilationSUDp!Vpipinq

The majority of the piping on the sense lines and the ventilationsupply
to the gloveboxesis threadedcarbon steel pipe, which has been painted
numerous times. Paint previouslyappliedto these joints is adequateto
ensure that they are stabilized. Any joints that have been disturbedor
are not adequatelysealed (basedon a visual inspection)were coated with
latex paint.

First staqe .testableqloveboxHEPA filters

Exhaustfans EF-4 and EF-5 exhaustair from the gloveboxesand
confinementhoods locatedin the Main ProcessBuildingthroughexhaust
stack 308-GL-EX. The exhauststreamsfrom the gloveboxesand hoods are
routed throughtwo stages of testableHEPA filters (in addition to the
nontestableHEPA filter locatedat each of the gloveboxes)before being
exhaustedto the atmosphere. The gloveboxesutilize small 8 in. x 8 in.
standardHEPA filtersinstalledin a nontestableconfigurationdirectly
in the wall of the gloveboxto limit materialdepositionin the ducts.
For those gloveboxesand smallerhoods locatedon the first floor of the
process building,the first stage of testableHEPA filtrationis located
in the filter tunnel in fabricatedhousings,which contain standard
24 in. x 24 in. HEPA filters. The gloveboxeslocatedon the second floor
are also providedwith the same type of HEPA filter and housing installed
in the room with the gloveboxesrather than remotely. The second and
final stage of testableHEPA filtrationis locatedon the second floor.

Essentiallyall radiologicalmaterialthat was able to penetratethe
nontestableHEPA filter at each gloveboxhas been distributedin the
ducts betweenthe glovebox and the first stage testableHEPA filter,or
is located in the first stage testableHEPA filter. Stabilizationof the
ducts and the gloveboxeshas been discussedpreviouslyin this document.
To stabilizethe first stage testableHEPA filter,the following
activitieswill be completed.

• Open differentialpressuresense lines and duct sample lines were
capped

• All mechanicaljoints in the first stage testableHEP_ filter
housing (includingfasteners)were coatedwith latex paint.
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Se_ltraps

Both the gloveboxexhaustsystem and the buildingZone II ventilation
(operatingarea ventilation)system have been providedwith seal traps to
allow for drainingof accumulatedfire protectionwater upstream of the
HEPA filters. In the case of the buildingZone II room ventilation
system,three seal traps are locatedupstreamof the first stage of
testableHEPA filter locatedin the filter tunnel. Because the return
ducts for each room are locatedin the floor,the seal traps are intended
to drain any water that entersthe ducts as a result of fire system
dischargein the rooms and drains the water to the main ventilation
plenum below the tunnel. The second seal trap is locatedin the glovebox
exhaust system downstreamof the first stage testableHEPA filters in the
filter tunnel. From the filter tunnel,the glovGbox ventilationduct is
routed verticallyup to the second floor. At the top of the vertical
duct section,a spray nozzlewas providedto ensure that the final stage
HEPA filterscould not be exposedto high temperatureexhaustgases.
Excesswater would drain down the verticalduct section, and the seal
trap would drain the water to the main ventilationplenum below the
tunnel.

Becausethe fire protectionsystem in the main process buildingwill
remain active (althoughmodifiedto a dry system),the seal traps that
serve the Zone II ventilationsystemmust remain in servicewith periodic
surveillanceof the liquid level (ethyleneglycol)throughoutthe time
period the building is laid up. The spray nozzle associatedwith the
glovebox exhaustsystemwill be permanentlyremovedfrom service at the
time the ventilationsystem is shut down. The seal trap will be drained
and a pipe plug installedto isolatethe gloveboxventilationducts from
the buildingventilationsystem.

4.0 DISCUSSION

4.1 CRITERIA/FUNCTIONALREQUIREMENTS

Described below are the major functions and requirements that were used
for the stabilization/confinement effort.

• Minimize, stabilize, and confine radiological material within the
enclosures to allow for termination of active confinement systems.

• Provide physical protection to normal and upset conditions.

• 30-year stabilization/confinement system life.

• Planned,periodicretrofittingpermissibleduring system life.

• Minimum surveillanceduring surveillanceperiod before remediation
or D&D.



WHC-SA-ZO77-FP

• Maximum confinement,minimumcontaminationspread during remediation
or D&D phase.

• Minimize safety and environmentalimpacts.

• Minimize applicationcosts and resources.

The processand elementsdescribedpreviouslymeet the functionsand
requirementsdescribedabove. The followingdiscusseshow these functionsand
requirementsare satisfied.

Minimize._nd stabilizera.dio!ogi.c.almateria.lwith the eDclosuresystem to
maximum extent possible

Of the total 374 g of plutoniumheld up in the gloveboxesand other
enclosures,161 g is in the form of a very hard, rock-likecompound
caused by the gradualcombinationof hydraulicoil residue and oxide
material (with organicbinder)over the approximately20-yearoperating
life of the facility. This rock-likematerial is stronglyadheredto the
hydraulicpresses in the three hydraulicpress gloveboxes. In the past,
some of this materialhas been removedusing a chisel to chip the
material off the presses. Becauseof the nature of the material adhered
to the presses, it is consideredto be nondispersibleand, therefore,
would not contributeto the dose that would result from a postulated
accident.

The remaining213 g plutonium(374 g - 161 g) in the gloveboxesare in
the form of small particlesof plutoniumoxide, which have adheredto
surface imperfectionsand irregularitiesin the walls of the gloveboxes
and ducting. The gloveboxeswere cleanedout and wiped down with damp
rags to completematerial recoveryand accountability. The cleaningwas
very effective,becausethe gloveboxinteriorsurfacesare in good
conditionand free of rust or scale. The remaininggloveboxresidual
material is embedded and bonded to the surface insidethe glovebox.
After wipedown,the interiorof the enclosureswas coated with PBS. For
the most part, this will fix most residualmaterialswithin the enclosure
(only inaccessiblelocationswill be spared).

Followingcleanoutof the gloveboxes,the HEPA filtersat the exit of
each glovebox and the HEPA filtersin the processarea ventilationsystem
were replaced,if required.

The 21 g of plutoniumin the exhaustductingare also assumedto be in
the form of small particles,because it has passed throughone stage of
HEPA filtrationat the gloveboxexit. It is also assumedthat material
is also fairly well adheredto the walls of the ductinggiven the
continuousairflowthroughthe ductinghas not caused the material to
migrate. In any event, the HEPA filtersat the enclosureexhaustwill
help confine the residualplutoniumin the ducts. Sealingthe duct
flangeswith paint will provideadequateprotection.

In summary,the plannedprocessand elementsused will stabilizeor
confine any remainingradiologicalmaterialsto the maximumextent
possible.

10
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Providephysicalprotectionto normal and upset conditions

The enclosuresystems (enclosureand ductwork)are constructedof
substantialmaterial and are capableof providingadequatephysical
protectionconsistentwith any normal conditionsand any upset conditions
identifiedby the facilitySafetyAnalysisReport (SAR). The only
significantweakness is the glove and bagports. The protectivecovers
outlinedpreviouslywill providethe appropriateprotection. Other
enclosuresystem penetrationswill also receive appropriateprotection as
outlined.

Thirty-yearstabilization/confinementlife

The protectivemeasures outlinedpreviouslyare believedto be capable of
providingthe degree of confinement,stabilization,etc., required for
the desired lifetimebased on materialdata available,experience,number
of barriers,and the following"

• No active operationsare plannedthat would alter initialprotective
measures

• No adverseenvironmentalchanges
• No exposureto outsideweatherconditions
• No significantexposureto ultravioletradiation
• Maximum stabilizationconfinementof radiologicalmaterial
• Low radiationdose rate (< 2 mrem/hr)
• Routinesurveillances.

Planned,periodicretrofittinqpermissibledurina systemlife

It is not possible to predictthe full extent of degradationof the less
substantialmaterialsused to stabilizeand confinethe radiological
materialwithin the enclosuresystem. Appropriate,long-term,material
data is just not availablefor materialssuch as shrinkmaterial,
siliconerubber,PBS, and paint. Although evaluationof these subject
materialsconcludedthat they will most likelymeet the projected
lifetime,a processwill need to be in place to performappropriate
surveillanceto verify the integrityof the protectivefeature. As
discussedin the previous section,the protectivefeaturesincorporated
will not preventrecovery in the event of a failure. If a failure should
occur, simply retrofitusing the originaltechniquesto providea
permanentrecoveryor an interimsolutionuntil a new techniqueis
implemented.

Minimum surveillancesduring surveillanceperiod prior to remediationor
D&D

Surveillanceduring the period prior to remediationor D&D is essential
from a goad practice standpoint. At the same time, excessive
surveillancesresult in increasedcosts, especiallyover the projected
time period. Accordingly,it was appropriateto providesufficient
barriersand means of inspectionto reduce the extent of surveillances
required. As describedearlier,in most cases, there are several
differentbarriers used that should be adequate. Althoughnot currently
defined, appropriateradiologicalsurveyswill need to be performed.

11
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Maximum confinement,minimumcontaminationspread duringD&D phase

The first objectiveis to confinethe radiologicalmaterial for the
system life. At the same time, the featuresused must be compatiblewith
the eventualremovalof the enclosureand ducting system. One person's
solution shouldnot be the next person'snightmare. The approachtaken
is compatiblewith both. As discussedearlier,adequateconfinementwas
providedconsistentwith appropriatesurveillancesand retrofitting(if
necessary). As envisioned,appropriateradiologicalsurveyswould be
taken prior to the removalprocess. Althoughunlikely,it should be
assumedthat barriersmay have failed. In any event, appropriateactions
would be expectedto furtherconfine (i.e.,additionalshrinkmaterial,
greenhouse,etc.) to allow removaland disposition. The approachtaken
should allow for the appropriateactionsto be taken without undue
remedial or D&D activitiesor resources.

Minimize safety and environmentalimpacts

Most of the previousdiscussionhas focusedon the confinementand
stabilizationof the radiologicalmaterials. At the same time, the
constituentsmust be applied,removed,or disposed of. Based on the
material data sheets for each of the constituents,there is little safety
or environmentalconcerns if appliedas recommended. Applicationand
disposal practicesand procedureswere consistentwith these data sheets.
Further, the plannedenvironmentis within the allowableas defined in
the data sheets. The applicationof the shrinkmaterial requiredan
energy (heat)source. However,the materialwas applied in areas that
have full fire protectionand appropriatejob safety analyses in place.

Minimize applic.ationcosts and resources

Safety is first, but total cost must be commensuratewith the safety
consideration. Fortunately,the processprovidesboth. With respectto
cost, the basic materialsare commerciallyavailable,or in the case of
the metal port covers, are economicalto be fabricated. Installationand
applicationof the plannedcomponentswere also common and reasonable.
Accordingly,the total cost was reasonableand did not requireany
special resources.

4.2 EVALUATIONPROCESS/LESSONSLEARNED

A processwas undertakento determinean appropriatesolution. This
includedteam selection,a survey of existingmaterialsand resources,
identificationand evaluationof existingtechniquesand practicesand
database searches. With respectto the team, team members were selectedfrom
management,processengineering,processoperations,and operating
technicians. This provideda diverseresourcewith a broad spectrumof
experiencerelatedto decisionmaking,management,radiologicalexperiences
and practices,safety considerations,past failures,and extensivehands-on
experience.

12
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Naturally,existingcomponentsand designswere evaluated. With regard
to port covers,varioustypes are in use at the HanfordSite. How¢,,er,all of
these were intendedfor use with active ventilationsystems. It was the
consensusof the workinggroup that a less expensive,more lightweight,
cost-leffectivedesign could be developed,which would exceed the performance
characteristicsof the existingport covers for this particularapplication.
The port covers shown in Figure2 are easily spun, stamped,or hydro-formed
from sheet aluminum at a lower total cost ('$6.00each) and provide a better
fit than the existing cover.

Also, from an existingpracticestandpointinternalspray paintingwas,
and still is, a commonpractice. However, use of spray-paintwith volatiles
is less accepted today. A surveyof commercialradiologicaldecontamination
vendors identifieda productwhich has been shown to be effectivefor
applicationsof interest. The PBS was developedat the Universityof
Cincinnatiand has been used at other DOE sites for dispersioncontrolof
contaminatedmaterials. Becauseof its demonstratedabilities,ease of
application,and nontoxic,water-basedcharacteristics,it was selected for
use in the 308 Buildingto stabilizethe remainingradiologicalmaterials
within the enclosuresand providea barrierto migration. However, although
most internalenclosurecomponentsare constructedof stainlesssteel, some of
the commercialproducts (i.e.,connectors,receptacles)are constructedof
carbon steel. The water-basedproductused promotedrustingof these
components. The subjectcomponentsshouldbe pretreatedwith an antirust
inhibitorbefore coatingwith water-basedsealants.

New techniqueswere also evaluated. In particular,shrinkwrap coverings
were consideredearly in the process. It was envisionedthat after initial
internalpreparationwith PBS, the enclosureswould be sealedwith shrink
wrap. The idea was to cocoon the enclosureswith an additionalbarrierto
furtherconfine and minimize surveillancerequirements. However, after
discussionswith D&D personnel,it was concludedthat routine surveillance
would be performedfor assurancepurposes,and that the shrinkwrapping would
be unnecessaryand possiblyhinder the surveillances. This, however, is a
viable concept and may have applicationsfor short-term(such as handling and
disposalof contaminatedequipmentduring the D&D phase) or even long-term
confinementapplications. A comparableproduct,shrink tubing,was selected
for use in the 308 Building. Heat-activated,adhesive-linedshrink tubing was
used to hold the port covers to the port ring and confinethe radiological
materialsat these vulnerablelocations. These materialsare considerably
thicker and much more durablethan the shrinktubing used in the product
packaging industry.

5.0 SUMMARY

A processwas undertakento utilizepersonnelwith extensiveexperience
for selectionof designs,concepts,etc., which made use of existing
commercialproducts,processes,and practicesto providean app_-oachthat
meets functionalrequirementsin a cost-effectivemanner. Iraplementationof
the elementsdescribedwill stabilizeand confinethe residualradiological
material within the 308 Buildingenclosuresand exhaustducts and allow
shutdownof the active supportsystemsfor up to 30 years.

13
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