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ABSTRACT

The Los Alwmos National Loboratory (LANL) Decom-
missioning Prizject hos dlecontaminiterl, demolisbed, and tle-
commissioned it pracess exhamst systein, two lilter plenum
buililings, atid o Tirescreen plenim structure ot Technical Area
21 (TA-21). I'he project began in Angust 1995 amil was com-
pleterl in Jaunry 1996, These bigh-cfticiency porticulite uir
(HPA) filter plepums anil associotel ventilation tductwork
prowvitled process exbaust to fume bootls aml glnve boxes in
TA-21 Buililings 2 through S when these buildings were ac-
tive phitonnim antl uranbim processing antl research facili-
tics. This puper sumnioarizes the histary of 'TA-21 plutonimm
antl uranium processing aml research activities and proviiles
a detailetl discussion ol integmtell work process controls,
characterize-ns-you-go metharlology.amigue engineering con-
trols, decontminition technipies, tlemnlition methorology.
waste mipimization, antl vohime retluctinn. Also presenteil
in detail ure the chnllenges fitcing the [LANL. Decomniissinn-
ing Priject ta sately aml econommically decontaminate and
tlemolish surplus lacilities amtl the unitue solutions to tough
prablems. T'his poper nlsn shows the elTectiveness ol the in-
tegrated work packige coneept to control work through all
phascs.

Keywards: phitonium, wark package. bealth and silety,
chiaracterizition. filter plenum, engineering contrals, body
glove, ilecontomination, demolition. trunsiranic waste, waste
minimization, anl vohime reduction.

|. INTRODUCTION

Many ol the challenges of the TA-21 Filter Building
Decammissioning Project are not unigue to LANL, and their
solutions can be applied to other tlecommissioning projects
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antl progroms elsewhere. The TA-21 Filter Buililing Decom-
missioning Project presentetl safety. persnonel exposure, tind
contominntion control challenges that required extro care to
ensure thot rigorbus ridintion pratection practices were fol-
lowed by project personnel, ‘The project goals were as fol-
Ibws: 1) the removal ol as much plutoniinm holilup us pos-
sible throngh tlecantnmination ind compaonent removal to
downgrude [rom a Category 3 Nuclear Facilite miting to
Radiological Fuacility ruting; 2) the remnval ol all process
exhaust svstems inclhuling 1500 linear ft ol thictwork, gluve
hoxes, antl hoads from Buildings 3 amil 4 North o the
firescreen; 1) the decontamination and demolition of the
firescreen; 4) the decontuminmion nnil remnvail ol the ilter
plemim anil glove boxes from the Rotury Filter Plemun Build-
ing (Buikiling 1:16); 5) the reroval amlilisposnl nf the THEPA
filter bauk from the Main Filter House (Building 324): 6) the
demnlitinn ol the stack: 7) the free releuse of nll renmining
cement slab foumilations and outer support structures; aml (i-
nilly K) clussilicition ol most ol the rathinactively contami-
nuterl demolition debris ws low-level rinlioactive waste
(1.LLRW) rather than trunsurnnic waste through tlecontimina-
tion,

Beeouse af the existing “"Pu holdup (upproxinuately |
MO/ the pracess exhaust system. which includes the
ltrescreen aml [ilter plenums, was regornlerl s o Category
Nuclear Fucility. Pruramount to the success of the praject. the
tlowngrading [ram the Catepory 3 Nuclear Foacility rating to
a Radiological Focility roting was neceilerl at the beginning ol
the project. This downgrading was accamplished throngh the
initial elintination of 75 to RO percent of the plutonium holdup
through tlecontamination aml component removal
(firesereens) Irom the Firesereen Building (Buililing 329)
and the tlecontamination of the main Tilter plemm in Build-
tng 146, The decontaminiation objective was to retluce the



plutnpiwim snurce term below a certain level and not to free
release the structures. The subsequent ilwngrading from »
Category 3 Nucleir Focility tn a Ratlinlogical Facility elimi-
natetl tuch nf the initiol enginecering work (that is, lingineer-
ing Analysis, Title L and 11 ngineering Project Plans) reiprirerl
for o Category 3 Nuclear Facility.

Decontnmination methodnlogy is tiscusserl in dletail in-
clutling tlecontaminatinn crquipment, decantamination tech-
niques, lecontamination cllectiveness, soliel aml liquitl ra-
dinactive wiste generitinn, waste minimization techniques,
anil waste volume retluctinn,

A. Background

During the last 20 years, 12 decommissibning projects
have been performed at LANL. Larly cleamip programs were
perliirmel as voluntary cleanups umiler the ULS. Department
of Energy's Delense Progrom. Some programs, such as those
tnvolving removal nl” industriol lines and reactors, were in-
clutlerl in the Formerly Utilizell Surplus Remerlial Actinn
Program and/or the Surplus Facility Management Program.,
Since 1988 tlecnmmissinning work bas been eontlucterl un-
tler the Department ot Epespy’s EM-40 Environmental Man-
agement Program.

Past projects inchuile the remaval ol three nuclear reac-
tors, contanninated waste lines, septic tanks, amil filter builil-
ings. Atlilitional work inclutled tflecontomination ol laborato-
rics antl removal of glove boxes and other cruipment. The
emphisis wits oncleaning np ralioactive cantominition. such
I8 uranium, plutosium, tritium, cesium, ant strontium. Regu-
lutions for ¢cleaning up contamination from lwzartlous mate-
rials were not formulited until the 1980s; consegiently, some
olil sites are being revisited aml sampleil th determine whether
hazanlpus contaminants exist.

B. Current Projects

The Deliense Programs (DP) West Site at TA-21 was de-
velnperl in 1945 to replace the original plutonimo Beility at
TA-1. Nincteer buililings, consisting nl’ laboratories, filter
buildings. o ligus.l waste treatnient plant, and aneillory strue-
tures. are scheduled for decommissinning. Maost ol the build-
ings were constructerl in 1944 and 1945 to protuce metaland
alloys ol plutoniunt il other transuranic clenients from ni-
triate solution feedstock, to bbricite precision shapes fram
these metals, and to bonse reeyeling operations so that serip
materials from experimerns conild be reused. Primary con-
taninkition cansists o Furinium, plutonium, tritium. ashestos,
leatl. meranry. andsilver-hased components. ecommission-
g 15 angoing and is expecterl to be completed by the yeor
2001 T'he epriched nrapium processing Liucility was decoin-
inissioned n 1994 throngh 1995,

The high-pressuretritinm facility was constructerl in 1955
to house tritium experiments in support of nuclear weapnns
rescarch programs. In 1990 operations ut the buililing were
suspendeil. The main Lueility is econstructerl ol remloreal con-
crete, Anciltary structures inchule a small buililing, assnci-
ated waste lines. antl i sump. Contaminants inchule tritium,
asbestns, lewl, mercury, aml silver-baseil components. Chir-
acterization activities are nngning, antl remetliatinn is expected
to start next yeor, i tunils are available,

I'be high-Explnsive (115) Facility Decnmmissinning
Project ennsists ol 25 abamlone] buililings constructer! dur-
ing 1944 anil 1951, T'he original activities carrierl put in these
buililings were assneiater]l with the Manhattan Project aml
carly eolil war weapnns tleveiapment programs. One buihil-
ing has spe uranium contaminntinn, All the other builtlings
are eontamimatell with THL ‘The primary types ol 115 usel
were HMX, RDXTNT, PETN. DATB, antl varinus mixtures
ol these components. Other eonluminater] materials inclule
ashestos, mercury switehes, aml learl acitl batteries.
Preplanning is complete, amil remerliatinn is scherlule th start
this year.

The Phose Separator Pit Decommissioning Project in-
valves three facilities: the main kibiratory buililing, the phase
separator pit that houses a wet/ilry Tiltering system, and a
builtling that houses the THEPA filtering system anil assnei-
ated stiacks. The phose separator pit his process equipment
anil Tilters that were usetl to sepirate exhausterl Tigpuitls anil
gases Irom hot cells. twn experimental reactors, and some
rescarch laboratories. Contaminants inclutle mixerl fission
praducts, uranium, phitonium, and asbestos. Plinning is com-
plete, amtl remetliation is pngning.

C. Program Management

1. Strategy.  Our strategy is th perform work that
affeets Iong-term rost savings, retluces environmental liobili-
tics, promotes guiek success stories, enhances regulatory coni-
plionee schednles, and/or removes Respurce Conservation
Recovery Act (RCRA) action requiremnents. The bottom line
is ta perform acoil cleamip werk quickly.

We rentove sourees carly tnelininate prmitigaie relepses
or potential releases. Close waorking relationships with the
landlords and transition facility are essential s that sources
cin be addressetl during the life of the fucility. Lxpedited re-
ntaval actions .also serve to downgratle nuclear Luctlities to
radiologicul Lacilities and to refuce or allow gratled nuclear
salety aversight and assoriated tlocumentation. Surveillance
anill painienatiee requirements are ot the responsibility of
the LLANL Deconussioning Project.



Allnwing degradatinn of facilitics may or may nnt be
tlesirable. It there are bn environment, sifety, nr health con-
cerns antl if Tature reuse (refurbishment) is not eoniemplated.,
then the optinint taking oo action until funiling is available
can bea tlesirable pptinn. Perindic (quarterly prannual) checks
may still be required.

2. Waste Management.  Decnmmissinning apera-
tinns shoulil take the lewl i waste mamagement persnnnel are
unable to tletermine solutinns anil alternntives for treatment,
recycling, storage, nr dispnsal ol Ibw-level raillinactive, haz-
ardnus, mixeil, or transuranic tecommissinning wastes. This
approach also applies to waste charpcterizittinn, certilicatinn,
amtl waste minimization clTorts, Teaming ol waste manage-
ment and tlecumnissinning personnel is prelerable, anid turn-
ing wastc nperatinns nver th a waste management group
shoulil be the goal. The Decommissinning Project at LANL
has been proactive in trying to tlevelbp programs lor recy-
cling reinforeed concrete, cnmpacting waste, and tlispnsing
ol wastes niT-site.

3. Contriacting. At LANL, using an pn-site mainte-
nance contractor provitlerl quick response and Nexibility. The
trend will be to solicit bitls and contract future work. ‘T'he

burden ol enpnlinating work, having an adequate supply ol

trained penple and proper eipripment, antl having o quick re-
sphnse capability will be shifted tb contractors,

The decnmmissioning process shoulil take into account

the viewpoints ind neetls nl the landlvnl, the Departiment nff

Inergy. amtl private indnstry, Procurement contricets shouhl
strive o a ponl ol prequalified eontractors on which to iraw
for competitive and lixed- l'ee awirls. Contractors shoulil be
allowetl to tletermine the amount of characterization inlor-
matinn requirell, methols nl idlecommissioning, aml methols
and tlncumentatinn needetl th meetapplicable regulations and
onlers. Sufficient but not necessirily tetiailerl characteriza-
tion informatinn shouhl be nvailable ta eontractors perform-
ing the work. Some level nl'risk resulting I'rom uncertainty is
iceeptoble. Unnecessary site rufes, pplicies, ilirectives, nr
tlers, amil reguliativns should be reduced, aml guitlanee wml
goatls for eontractors shotld be establishel.

4. Stakehnlders. Our striutegy is to solicit, integrate,
antl dissemipate informatian antl th coordinite decommissinn-
ing activities witl LANL groups (such as engineering; facil-
ity lantllonils; environment, salety. aml health groups; aml
waste management), the Deportinent ol bergy, the state, the
Envirnbmental Protectinn Agenny. and citizen groups, is ap-
propriate. T'he object is to perlonn liscrete eleabup projects
antl pot th become Indlonls. Ultimate responsibility Tor the
site resides with the site or thcility lanillontls. Deconmmission-
ing personnel are temporary resitlents whose sale responsi-
bility s the tlecommissinning praject. To avoid ihisruption wawd

delays, work schetlules, activities, sml ilbcuraentition are in-
tegraterl with the activities nl the lanlloril ind persunnel eon-
thucting RCRA activities.

Currently, tlecommissioning is nnt perfbrmel uniler the
Comprehensive Envirnnnentad Responsc, Unmpensation, anil
Liability Act or RCRA; therelre, we tln not attempt th meet
the public involvement requirements ol those statutes. Our
public informittion cllorts are limitet th presentations given
to news media (newspapers anil televisinn).

D. History of TA-21

DI’ West begnn pperatinns in September 1945, Its main
purpnse was to provide the capability to prvduce metal anil
alloys of plutoniwm fram the nitiate sahition leedstonek pro-
vided by nther protluctitm facilitics. T'his process involverl
several acitl dlissolutipn and chemical precipitatinn steps In
separate the plutonium aml pther valuable actinides Trom the
feedstneks. A major rescarch abjective at DP West was the
tlevelopment of new purilicatiun techninues that woulil in-
creise the efficieney of the separutinn processes. These sepit-
ratipn techniques used o witle ronge nl’ chemicals from the
periatlic table. In ¢onjunction with improving purification
techniques i the main process lines, reseirch was contlieter|
intn repmeessing the waste producerl to farther enhance re-
covery. In adilitinn, nther pperations, such as nuclear fucel re-
processing, were performetl necasionally at DP West, Activi-
ties unrelated tn plutpnium processing alsn oceurrerl at DP
West (Fig. 1.

Flg. 1. Dlagram of TA-21 Site, DP West.

The main phitonium purilicitinp processes were cnn-
toinet in Buthilings 2.3, 4, ol S aml later in Buililing 150.
Uranium and plutopiuin metal protuced in these buildings
was seeuretl aml storeil in Buililing 21, the nhil vault. Rescarch
intn methods of recovering wlilitinnal plutonium Irom waste
streams was conducted in Buililing 33, Additinnal research
on the properties and uses ol plutonium was conductel at
Buililing 210, the phitonium rescarch building.



I 1677 a transter nl’work tn the new plutoniun lacility
at TA-55 hegon, and much nf'the DP West cnreplex was va-
cated. At the time, cleanup ol the nhil process hnes was initi-
atert. This cleanup includerl removing contmwinated equip-
ment and material from Buildings 2, S, asd 150 aml from
perts ot Buildings 3 amtl 4. The buildings we-e then remnd-
cictl for use by other groups at LANI..

E. Filter Bulldings

The filter buildings provided process exhaust 'n Buikl:
ings 2, 3.4, 5, and 21 at TA-21. The process exbaast filter
system consisterl ol the Inllowing: the Firesereen Buihiling
(Buililing 329y; the Rotary Filter Plenum Building (Bilding
146); the Main Filter House (Bwlding 324). and the Main
Stack (Fig. 2).

Flg.2. Firescreen Bullding (Buiiding 329), Rotary
Fliter Plenum Building (Bullding 146), Main
Fliter House (Bullding 324), and Main Stack.

Ductwirk exitedl Buililings 3 and 4 North antl rin slong
clevaterl stanchions until it reacherl the firesereen. The ex-
haust strepm entered this stnicture, which was an clevatel,
sheet metal encloserl buililing containing screen Tilters mul
washilnwn equipment. A transparent glass line exitetl the sheet
metal enclnsure and dischargetl into o liguitl waste tronsfer
line, which ran to the npo-site liguid waste treatment plant,
The exhanst then enteretl Buililing 146, a eonerete blnck buihil-
ing thit housal o lorge, circulur HEPA [ilter array amil a glove
bnx assembly for changing nut the filters (Fig. 2). The HEPA
Nlter armty consisted ol an octagonal Blter bunk containing
cight sets ot three filters housal in o dram, The thnim assem-
bly rotaterl sp that new filter taces cnulil be presenterl th the
wrstreom, thus reducing by o fuctor i eight the ilowntime
necatle:d fer change out. The exhaust stream then entered Buihil-
ing 324, the filter house. which was atltletl tn the fow path in
19753, 1t contained 20 HEPA Tilters in poarallel. Lixhaust was
then releasetl through the stack at the porth end of the builil-
ing (Fig. 2).

Decommissinning of the Yilter buildings involved the
removal ol honils, glove boxkes, and interinr prircess exhous-
ductwork rom Buildings 3 and 4 North; the clevated ductwirk
thit ran into Buililing 146: the 1TEPA Tilters and glove box
antl tlrum assemblies in Building 146; the firescreen, all
ductwark, aml the stack in Building 146: the HEPA filters in
Builtling 324; antl all ductwork il the stack in Buililing 324,
Bnth buililings were then tletnlished.

LANL was responsible for nverall project management,
heulth physics, envirbnmental eompliance, criticality engi-
ncering, and waste management, Subcomtractor nversight in
the areas vl engineering amil health und sulety olsn were per-
formetl by LANL. Dismantlement and tlemblitinn activities
were performed by the nn-site maintenance subcantractor,
Johnson Controls World Serviees, liue., who alsn provideil
intlustrial bygicne services and was instrumental in ilevelon-
ing wirk packoages.

II. INTEGRATED WORK PROCESS CONTROLS

A key element tn the success ol the project was the ap-
plicatinn af the integratell work process control calletl the
wirk package. Waork packiges typically includerl o specific
tusk work procetlure, a Task Hazard Apalysis (THHA). a Ro-
thiologicul Work Permit (RWP). and an AL ARA Jab Review.
il required.

A THA was also developal for cach specific task and
wits aa assessment nlall nonradinlngicil vorkplace hazarnls,
The THA along with the RWP was the basis for develnping
work pracedures and tlocumenting the need for special per-
mits and controls. The THA was signed by zach smplnyee
whn worketl an the task, incluting supervisnry personnel, anil
generally inclulerl the follnwing:

« general information incluling historical
sinpling dato relaterl to the task;

o task tlescription including procedures
reruirel to minimize hazords;

o descriptinns of specific hazards:

o hazard control measures including personil

protective equipment (PPI3), permits, anil
triining;

o any special decontamination proceilures ot
cavereil by the RWP (for example. chemical
decontaminatinn); anil

 spill prevention. containment, and response and/or
accitlent putigation,



As nart of the work package, all decommissinning work
that had a potential for prrsonnel internal or external radia-
tion exposure and/nr covtinination spread requiretl an RWP.
The RWP places controls nn personuel eotry inth contrnlled
and radinlogical arcas. The RW P identificd the specific work
activity, evaluated pntential radinlngical expnsure conditinns,
ant established appropriate levels nl'radinlngical eontrol teeh-
nicinn jnb coveragr:, monitoring instructions, action levels and
halil paints. PPE, radinlngical enntrels for tlemplition, aml
dnsimetry assignment lor entry.

Wiirk packages were typicilly tlevelopert within days ef
the actual work by the site superintendent, construction sii-
pervisor, lead radintogical enntrol technictan, and nther key
health anil spiety persoanel. This pracess proviled praicet
persnnnel a usahle work plan, w hich included a tletailed sk
procedure, a work evolution hazard assessment, persennel
protectinn basid nn the bazard assessment (zonlinerl space
permits, buming/welling permits, engineering comrnls, res-
piratory protectinn, PPE, and dosimetry). aml all contamina-
tinn eontrols. One ke benelit I'tom this approeeh is that the
wirk package was tlevelopeil in real time, Therelore, recent
and pertinent survey thia, lessons leametl, and personnel ex-
perience nbtainerl Trom preceiling job evolutinns were con-
tinunusly incomoraterl into bew work packages.

. CHARACTERIZE-AS-YOU-GO METHODOLOGY

Characterization nfthe entire lacility was nnt conducteil.
Instearl, LANL uses a characterize-as-ymi-gn methntlology
lor deenmmissinning projects. Rather thon extensively
choracterizing the entire project, enough ilata are collected
carly in the projeet through sarveys, historical ilbcumenta-
tinn scarch, and interviews conmtluctal with individuals who
have historical knowleilge nfthe site. Types ol important in-
formation inclwile the specific processes eonilucted at the site,
chemicils and rinlinnuclitles userl i the virinus processes,
and Incatinns nlany spills oml releases. Detailed work proce-
dures are tlevelnperl as the work progresses. anil athlitipnal
informatinn is ¢ollectal as necessiry, This process avoils
clforts that can be rendered uscless by newly tliscovered prab-
lets, but it requires lexibility in scheduling and rompleting
activities. This section discusses the applicatinn of this ap-
printeh ta the Lilter buililings.

Important to the chariteterize-ns-you-gn methatlology is
thedletailenl project characterizatinmulirectory developerl iund
reviseil as the praject progresses. 'he characterization diree-
tory s it living tdncument that inclules digitol photographs of
key arens, ronms sunl system components th be tlecontomi-
nated aml/or decommissionerl, tlisgrams, any bistorical -
formittion on the key system ar component, sarvey tlato points,
il any other pertinent information. This directory is uplated

contibumisly as information is maitle available, Key uses ol
the directory are to write the work packages, conduct prejnb
briclings, and prient new project personnel.

Engineering data requirements eonsisted ol utility anil
structural infbrmation, Specihically, the locatinns ol oll utili-
tics and any necessary rernutes inust be identified. Structur-
ally, the characterization elfort hatl th ascertain whether the
Building 146 drum assembly woule mtate. T'he ilrum bad not
been turned since the 1970s, and scul integrity anil the bppn-
site filter bonks veere items ol concern. Existing irowings
were enllected] for referenee and -aere annntaterl tn identily
the as-left Tucility connlitinn. Historizil reenrds were reviewel
'n itlentify any abanidnned utilitics wnd any lacility modilica-
tions thot couhl affect ilecnmmissinning.

Konwletlge regitrding types aunl quimtitics ol enntami-
nants is essential for decommissioning pperatinns amil waste
hantlling. Ratlinictive waste may be cither Inw-level or tran-
surani :, whereas chemical eontaminatinn may result in haz-
anlons prmixad waste. Potential econtaminants bave been ien-
tifietl from the remetlial actipn work plan, nperating summa-
rics, tlecommissinning summarics, and historical interviews.
Ratlionuclitles of conecern were **U, ™U, *™*Pu, ™Pu, ™1,
AAmM N Am, TMp, STh, aml ="' Pa, Chemiceal eoncerns in-
cloded ashestns (146 HIEPA filters), metals (146 111EPA Til-
‘ers), polychlorinated biphenyls (PCBs) {lighting ballasts).
perchlorates (tluctwork, 146 filters), anil picrie acul.

Because the data aldress waste management aml safety
cnneerns, exaet readings were not as important as bountling
readings. The tlata shoulil itlentily threshnlds for waste cat-
ceories ar PPE renuirements.

IV. ENGINEERING CONTROLS

Unique engineering controls developetl for the project
were mnditications tn the process exhaust system and the
comparimentalizer support tent with its attached “bitly glove™
glove bag. Other engineering controls userl turing the project
incluiled stondard glove bags, HIEEPA filtratinn methatlology
(hoth portable THHEPA filtratinn units aml the relisnee on the
exisdng process exhaust system), and strippable coatings.

Belore begiming any major ilerommissioning activities,
maodifications to the process exhaust were pecessary prinma-
rily because ol consitlerable system negative pressure. Be-
fore any matlificatinns, the system negative pressure wis ap-
proxinuitely 3 in. of water, thn much to allnw its use during
decommiissioning. Dompening was possible by cutting a 36-
in. hole in the process exhaust downstream Irom the twa stiges
al’ system HEPA filters directly below where it entered the
stack. A cylimlrical 3%-in. long by 36-in. iliameter sheet metal



prece was then weldetl to the hole with a cireular plate at-
tachetl to provide the dampening (Fig. 3). System negative
pressare was afljustable from 0.2 1o 3 in. of water with this
rindification. The negaiive pressare was ailljusted ta suit the
task being performerl.

Flg. 3.

Process exhaust system negatlve dampening
modiIficatlon.

Becaase of significant platoninm holdup in the entire
proress exhaust system, the reliance on enpgineering controls
to reduce this hazard was i LANLL tHealth Physics group ne-
gquirement. Data madle available dunng the initial character-
izatinn of the firesereen, verilied thronglisurveys and airsam-
pling, indicated the average surface plitopium contamina-
ticn at 4,005 06 dpm/ 100 ¢ removable and xirborne con-
tamination levels np to 1500 derived air concentration (DAC)
-hoars. Ore significant cugineering control developed spe-
cilically for the project and ased with great saccess was
the body glove. The body glove withits attiched support tent
(Fig. 1) provided nraximam contaminatipn control and worker
protection, The support tem was compartmentilized lfor m
aximam contamination control wn the event ol a bady glove
taihire. All pegative ventilation was provided by the existing
process exlinst with portable HEPA units attached to the sap-
port tent as backaps. The body glove is essentially o plove
hag that persouncl enter to perform work: whereas, a normal
glove hag sarroads st bighly contantinated itern within the
hag, anul personnel work from the outside. Belore erecitng
the bocy glave, all pecessary tools and equipment for a par-
ticalar task were introdaced into the fliresereen. Then the body
glove was ipsertz2d diveetly inta the liresereen, anfolded, amd
supported by arigid metal internal frame. Work was perforined
wiside the bag asing a senes of gloves posiioned on the sides
and top ol the body glove.

I bighty contantinated areas, such as the firesereen and
nutint [ilter plenam, the body glove isnlated workers fron both
sericusly high surface and airborne coatamination (Fig. ),

Airborne contanunation levels were reducal from the iitial
1500 DAC-boars te <1 DAC-bbur, which allbwerl mnst waork
to be perfonmeil asing supplicd-uir respirators thar were re-
quirerl i the event nl o body glove failare.

Stanrlard glove bags were ased throaghout he projecet.
All demaolitinn antl size reductinn of overheatl process ex-
haast decaawork was tlone using glave bags, a skill develnped
during the demolition of Buildings 3 and 4 Soath. When the
tterior process exhanst system was removerl, Baildings 3
and 4 Narth were active facilities, and extensive ase ol glove
biaps prevented release of radioactive contanunation and
avoided costly cleanup cllorts.

Body Glove

Procosx Exheuxl Inle?

Body Glove ™
R e e |
Compartmenic

-

Firescisans”
- " )
. o i Y.
L s N
Ouliel Firvecissn Buliding Support Tan(

Flg. 4. Support tent, body glove. and contalnment

system dlagram.

V. DECONTAMINATION AND DEMOLITION
METHODOLOGY

The objective of the TA-21 Filter Baililing Decomins-
sioning Project was to rediee the phitoninm contamination
on sarlaces below transaranie levels. 1 possible, metal sar-
laces were to be decontantinated farther to meet Science ad
Ecology Groap (S1:G) waste classilication gandelines to en-
able the metal to be reeycled at their Tacihty i Oak Ridge,
Tennessee. SEG s a larpe peeyceler for radivactives contanii-
nated metal thar deals mainly with the commereral sector.
tt has been asal by LANL for less than one year. [t was
possihle to recyele all plenam walls and ceilings, nat Yoor



surlaces were sent th LANL's LLLRW landfil at TA-54. Project
surface contaminatinn acceptance criteria lor LLRW and tran-
suranic waste and STG waste aceeptanee criteria are found
in Table |. Ninety percent vl all rulioactive waste [or the
project was chamcterized as LLRW. Twenty percem ol this
material was shipped th SEG. Equipment was cither decon-
taminated in sife or brought to the project deenntamination
ared, an nld bot ¢ell in Building 4 North. Sheet plastic was
fastened 10 the oo, walls, and ceiling with tluet tape, anil
two 1800 ¢fm HEPA-[tltererl negative air units were wldal th
mitigate large amounts nl surlace and airborne pluthnium
contaminiatinn. Airborne ¢contaimination levels reached ap-
proxumately 300 DAC-hours during certain decontaminatinn
nperatins.

Table 1. Project Waste Acceptance Criterla
for Total Surface Contamination

174" Sicel 16 Ciauge Siexl Iteavy Plasdc

1dpm/20icm?2) ulpm/11Mem?) 1dpm/iMxmé)
LIRW <N, DOOIXXE <26, 8L < 26,000LINXI
FranisuFamiy: AHHLOONLDOO 226 RIN.O + 20,000,000
SEG Revyele <HH (N1 « JGH.INXI NIA

T'he project relied pn the Tollowing live praven methnils
ol dleenntamination: viccuuming, wiping, scrubbing, using
strippable cnatings, and shot blasting. Viacuuming, wiping,
scrubbing, and strippable contmpgs were primarily used tn de-
contominate the firescreen plenum. the main filter plenum,
glove boxes, aml thuctwark. Shot blasting was uscd to fleenn-
taminate conerete surfaces especially the enncerete slab in
Building 146 Vacuunung, wiping, anil scrubbing were uscil
tn remove rainactive dust aml particles from plepum sur-
faces. Vacuuming was performerl using HEPA-filterail
vacuum cleaners. Surlaces were then wipetl/serubbert with a
tlamp rag und an industrial all-purposc cleoner. Rags were
tliscarderl as radioactive waste.

Alter surfoces were vacorumed anill wipeill lown,
strippable coatings were applicil. Decontamination Fietors
ringed from 10 to 100 depemling on the presence nl grease
or ni'y residue nn surlaces. The wse ol strippable coatings
involves the application ol & palyber mixture, cither by a
paint raller or airless sprayer, to a contarninater surface. Both
application methails were usceil in this project. As the poly-
mer hardens, the contaminants are entrainatl into the wate-
rial. The epating is then pealetl off, containerizerl. anil
tlisposed nf. This technigue s best suited for (Inors, walls,
and ceilings beeause of their casy accessiblity. Strippable
coatings were also used with limited success on intemal glwe
box and tluctwork surluces.

Shat blasting was ised o the conerete slab on Buililings
146 amil 324 alter wll equipment was removed from the build-

ings and the ceilings anil walls were removed. Most nl bith
building structures were Iree released anil sent th a Incal sani-
tary landlill for dispnsal. Shot blasting is an airless methnd
that strips, cleans, and ctches the surlace simultancously. The
technique is virtually dust ;i ¢, therclore, shotblasting ol the
concrete slabs was conducced witlinut nsing respirators. Por-
table shot blasting units mnve along the surface as the abra-
sive is fetl into the center nl'a completely enclosed eentrilu-
gal blast wheel. As the wheel spins, the abrasives are hurled
Irien the blades. blasting the surface. The abrasive wnl re-
moved debris are bounced back to a separation system that
recycles the abrasives and sends the contmminates th a dust
collector,

Demolition methmtnlbgies followerl current, acceeptert
industry practices. The general dechmmissinning sequence
consisted nf 1) THHEPA filter remnval Irom the main rtary
plepum and I'rvm Building 324, 2) main lilter plenum removal
rom Building 146, 3) homl and gluve box remnval. 4) ex-
haust system rempval, §) utility piping removal, 6) linal sys-
tem diseonneets (that is, clectrical and lire protectinn), anil
7) o Itnal status survey ol both bnildings th detenmine their
suitubility lor Irce release. Alter additional spot deenntami-
nation pl’ masoory block wall surlaces, the buildings were
denmlishetl using a trackhne. Finally, both buildings® con-
crete slabs were deenntominated by shot blost, surveyed lor
free release, anil then remaoved using it trackhne.

VI. WASTE MINIMIZATION AND VOLUME
REDUCTION

LANL anil Department ol Energy policy preclutles the
Iree release ol any material with tlelcetable activity above
backgrountl levels, even when the surlace contaminatinn is
belnw release guidelines. Although snime materials bave been
releaserl to o municipal landfill following demnnstratinn of
no detectable activity, waste minimization activities prima-
rily emphasize volume reduction through nn-site compactinn
aml recycling ol contaminaterl serap metal. Conerete was
cleaned using a shit viceaum system, anil the remainiug slabs
will be crushed amil useil as on-site it Through recycling,
steel tecontamination, and conerete crushing, 1LLRW from
tlccommissinning was retluceil eompared with previous de-
commissioning projects.

Sail remediatinn wis enordinater]l with LANL's reme-
dial actinn praject. Sampling anil other activities also were
cononlinaterl to ensure data applicability and cnst effective-
ness,

A signilicant amount nlidata currently exist Tor this
project.’ This information wis abtainetl during a LANL-witle
project to quantily special puclear material holilup in ventila-
tinn systems. These ilata inilicated thot sizable portinns of the




process exhaust would be classificd as transuranic waste.
Ductwork was decontaminated during decommissioning to
minimize the volume of transuranic waste. Accordingly, dur-
ing decommissioning the remnved ductwnrk and decontami-
nation waste were characterizeil lor waste dispnsal purposcs.

This approach also recognizes the difficulty and expense ol

sampling exhaust systems before remnval. Likewise, HEPA
filter sampling wis best left until actual remaval, at which
time the filters were ¢ored and samples were nbtained niore
casily. Additional data were enllecter] tn measure rudinactiv-
ity in systems nnt wldressed during previnus holdup mea-
surcment campaigns. Measurements were raade using non-
tlestructive assay nethods with sotlium iodide and germa-
nium detectors, ltems likely tn be free vl contaminitimuwere
surveyed to verify that nb unexpected radinactivity was
present. Appropriate engibeering contrnls were used iluring
decnmmissinning to protect uncontaminated maleriais.

Except fornne small spot ol enntamination nn the toor
of Building 146, no historical releases necurred within cither
Building 146 nr 324, ‘The walls and ITonrs were surveyed be
lore demolitinn and were deenntaminated il eontaminatinn
abnve tletectable limits was illicated. The limg-range alpha
tletector, an experimental system ilevelopal at LANL. anil
conventinnal gas-proportional instruments were used to sys-
tematically survey the stroetures to verily that the material
was uncontaminated.

Facility pmeesses did not involve bazanlnus wastes listed
under RCRA. The RCRA lacility investigation work plan
dentified metals as a potential epntaminant nf camecern, so
the Building 146 filters were sampled fhr metals. Sampling
for metals. like the surveys for radioactive constituents men-
tinned ibove. were perlbrmed when the [ilter was remnved.,

Building 146 wis been sampled Tor perchlbrates. This
sampling was repeated aller the drum had been tumed. 1is-
rical records suggested that picric acid was nsed for snine
experinients. Building 146 was tested [or picric acid before
and aller turning the tlrum, aml the result was negative. Dur-
ing disassembly, tluct system:: were routinely testeil for per-
chlorates amil were all Tound tn be negative.

The HEPA lilters contained asbestos, and the rols nff

both buildings were thought th contain ninfnable asbestns-
contaminatetl material. AH aoling material was testerl Tor
asbestns. Lighting systems were inspected for PCBs tluring
disasscimbly. aml Tunreseent bulbs were handled as hazard-
OUs witste.

Vil. LESSONS LEARNED

The mivn lesson leamed to date involverl the discavery
ol perchlorates in the Buililing 3 process exhaust svstem dur-

ing system tlisasscinbly. Use ol perchloric acid had not been
identifictl during the assessment phase when many records
were reviewed and former operators were ipterviewed. Per-
chibrates are shock anil temperature sensitive, although they
may be handleil salely when wet. Experts Irom Qak Ridge
National Laboratory were called i to assis! in snlving the
problem. Coinsiderable time and mnney was saved by using
their proven techniques instead ol developing solutions in-
ternally.’ Perchlorate sampling and analysis were performetl
in the lield using a portable ion-specilic clectrode system.
Dismantleinent required stcaming twa 3-ft x 3-11 x 20-ft see-
tinns ol ductwnrk that jnineil to fhrm a central upsweep that
ran through the building atiic and vntn the rool’. The system
was disconneeted in the attic and Iowered tn the flnor. ond
the large seetinn ol ductwork was cut into smaller seetinns
and rinsed in tanks nl water.

Anather important lesson leamed is that the nbservational
appriach is very clfective frmm botb cost and schedule per-
spectives. By minimizing characterizatinn activitics, initial
expenses and time th enmpletion are reducerl. Morenver. in-
vilving the people who will be tlning the physical work dur-
ing the planpibg stage simplifies the techniques used aml
guarantees the leasibility ol the chnsen technigues. Perchlor-
ate and nther unusual chemical contaminants (such as picrates)
may be hazanls in phil chemical processing Tacilities ol
shoulil be siunplal tor,

Finally. an extremely impnrtant lesson learneil is thit o
small, autonpmous  project  team, capable ol
internahilecision-aking, 1s esseotial for staying on track. The
custnmer must be part ol the temn.

ACKNOWLEDGMENTS

This work is lundail by the U.S. Depactment nl Energy
and is being carrierl nut under the LANL Envirnnmental Res-
toration Project.

REFERENCES

I. R. S. Morshall, "SNM llnldup Assessment nl’ Los
Alamns Lixhaust Ducts, Final Report,” Los Alamps Natipnal
Lubpratory repnrt LA-12700, UC-714. Lps Alamos, New
Mexico (1994),

2. MW Rawonl-Sullivan, K. 8. Allander. et al, “Field
Study ol Alpha Chiracterization of a D&D Site Using Long-
Range Alpha Detectors,” Los Alamns National Laboratory
report LA-UR-94-1632, Los Alamos, New Mexicn (1994).

3. C.C. Phillips. T. R. Muller. et al.. "Returning Perehln-
rate-Contaminated Fume Hood Systems tn Service, Part 1,
Survey, Sampling and Analysis,” Appl. Occup. Environ. ivg.,
9(7). 503 509 (1994).



