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ABSTRACT

‘I”IIc L(M Ahmms Nilt ioll:ll l.nhoril[[)ry ( LAN I.) llccotn-
missimling Prt;,lccl hns (lLYolllllllli hill Cll, dmmlishcd, :Illd du-
ct)l]lllli~si(~ll~’{1il prtwuss CXllilll~l SySlcl]l, two Iillcr plullllll

buildings, iltl(l II Iircscrccn plcmun slructum ill I“cchniuill Arc:l
~ ] (’l”A-~ I ), l’hc proj~~l hqUII in Au~usl !9°5 nlld W:ls lX)nl-

plctcd in J:IIIunry 199(I. ‘I”hww high-clllciuncy pnriiculntu uir

(11111),{)fil[cr plenums irnd ils~~i:ltd vcniiluti(m dllct work

pn}vidcd pmccss cxhnusl 10 I“unrcIlmds illl(l glOVc IX)xcs ill

‘[’A-2 I I]uildings 2 Ihnmgh 5 whm IIKYWhuitdings wm il~-
[ivc plultmium WI(I umlliunl pnwcssing nml rcscurch lhclli-
Iics, This pilp~r sumll]ilri~us Ihc history of ‘I-A-21 plul~mium

d urnnium pnwcssing uml rcscnrch ilclivitics and prxwidcs

il dcl;lilctl discussi(lll 01”intcgrntcd w“t)rk process cmntrds,
cl];lruclurizc-lls-y t)ll-gt) lnclh(dtd{)yy. uniquu cngimwring c(m-

IN)IS. lltc[]llt[ll]lill:l[i{lll tcclmiquus, dunloli[i(m nw(h[d{)lt~gy.
‘,vilslc lllil]imi~~l[itm, illl(l vt~lllinc rwluclitm. Als{) prcscnld

in ddnil ilr~ [hu chnllcngwi fncing [ht I.ANI. l)cct)lll!llissit)l~-
ing l)n~jccl I(I Sillily illlll wm(micnlly [lCColltillllil l[llU Jllll

dcnmlish surplus Iticililids nnd Ihc unique sdulimrs lo I(wEI1

pnlhlcms. ‘[’his pupcr UIS(Jshl)ws Ilw utlklivcnuss [)1”IIW in-
tcgru[ul work p;lck;lgc ttmccp[ lt) um[rul work through illl

phnscs.

Kcywuds: pluhmimn, work pil~kil~~, hciIIIh d s:IltiIy,
cll:lrilclcri?~llioll. lillcr plenum, engineering umln)ls, Iltdy

ghIvc, [Icc{llllilnlillal i[lll, dtml(~lilioll. Irnnsur:lnit Wrslu, w:lslc

minimixnlitm. timl vt)lllnw rcduclitm.

1.lNTRODUCTION

MiIny of” the ch:lllcngcs of the “IA-2 I Filler Huil(ling
l}ucollllllissi(~l~i[lg Prt)jccl :Irc not uniquu [o LANL. iln(l lhcir
soluti[ms cirn hc ilppli~tl I() [~lhur cl~tl)lnlllissilllling prtl,jct[s

nnd prt)grnms clsuwhcrc, ‘1’hc‘I”A-2 I I:iltm Building DmMn-

missioning PrOjtW prcscnlcd snfdy, pcrsmlnd cxp[muru, nml

coll[ll]nil]lliioll” ctm[rol chdlcngcs Ih:lt ruquird cxtru tnrc i[~

ensure Ihnt riglmms rwlinli(m pr(~tccli(m pruc[itxs were fol-
Iowcd hy prr~jccl pcnwnnd. “1’hcpn]jccl gwrls were ;IS li~l-

Iows: I ) Ihc r~nl(~vill 01”ns Inuch plutonium holdup ns rxM-

sihlc [hmugh llcc[)lltlllnillil[il)ll ilnd cmrponcn[ rcnwv:ll [i)

down~ndti Ikotn II ( ‘~1/qyJrIJ.1 NmYiwr t’(u’i/i/l’ ruting k) ;I

R(di(df)gi(w/ /’i/( i/i/j rn[ini; 2) [hc rctn[wul (;I uII pr(wcss

cxhuus[ SVSICIIISincluding 15(H) Iincur Ii 01’dllctw[wk, gltwc

Im)xcs. :ir_ldhoods” from ]Iuildings 3 illl(l 4 North I() Ihu
Iircscruw; J ) the lluct~l~tnlllin:l[iotl ;IINI dcm[)litiol~ (JI”the

Iirwwrcwl; 4) tlw (Iccolllillllill[llioll” nrd rcnwul ul”ihc Iiltcr
plenum ml! gh)vc hflxcs I“nml!hc R(]tilry I:il[cr Phmum lluild-

in~ (Iluilding 146); 5) Ihu r~l]lt)vill irrd disposnl OI”IIIC I IIIPA
Ill[ur hmlk I“nm [hc Mnin I;iltcr I IINIW (Iluihling 324): 6) IIIC

dcm(lli[i(m of IIW stil~k; 7) Ilw rrcc r~l~ils~ 01”nll rcmninil]g

CCIIWIII sl:lh ft~lldil[i(]lls il]}ll OIIICI support struc[urcs; illl(l li-

nully H) clnssilic;lli(m 01”mt}~l [)1’Ihc rudil)ticlivcly cotllmi-
IINICd dcnl(]lili(m dchris ;,s l~)w-level ril(li[)il~li~~ WUSIC

(1 .I. RW) rillhur !Imll trilnsurnnic w:i~[c thr(~llgh &wtmlnminil-

Ii(m.

Ilw:lusc 1)1”the existing “’’PII I)i)ldup (nppro~lll]il[~ly I

m(’i/li) Ihc prtlccss cxlmusl syslcm, which includes Ilw

Iircscrccn A Iilttr plenums, wm+rcgnrdd ns ;1(“illC~(il_y J
Ntl~l~ilr I’wili[y. Pnr;lm(nmt I(I IIW SUUJJSS(II”IIIC pr(~,jc~’1,[Iw

dtnvngrmling from th~ ( “i~tt~ory 3 N(l~l~iir t:il~ilily ril[lllg II)

a Rilllit]h)git;ll Fncilily rn[ing wil~ nccdcd :11Ihc huginning 01”

IIw pro,jcc[, ‘1’hisdflwngrwling W:IS;Icc{)lnplishcd lhr(ulgh Ilw

iniliill clin]inulion 01”75 ION) pcrccnl (~l”lhcplul(miulrr holdup
tllr[)uLh ~lcc[lll[;llllin:llit]ll :ind componcrr[ rcmov:ll

(Iircscmns) I“r{ml Ilw t;ircscrcun Iluilding (I]uilding 329)

illlll [hc llcc(lll[;llllilltili(~ll ol”IIW muin Iiltur plununl in lluild-
in~ 146. ‘1’lw ll~t(~llt~lllilliltlt)n (Jhjcclivc was 10 rcducc IIIC
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plutonium stmruc km hclo\v il Wrlilin Ievd :Illd Ilol 10 free

rclc;lsc Ihc slruclurts. The suhscqum]t downgridillg I“rom :1

(’ntcgory 3 Nudcnr Fncility I() n Rididogic[ll Fil~iliiy clinli-

nilt~[l Inuch t)f[hc initiill mginccring work ([hill is, linglnccr-
ing Anillysis. Titk I :Ind II I{ngincuring Projwt Plms) rqllircd

h)r ii (’:llcgt)ry 3 Nuclcilr l-’il~ili[y,

IIucolllillllillillioll” nwlhtdology is discussd in dclnil in-

cluding (lCColllillllillilli oil” uquipnwnl, tlUCtJlllillllill:llion lUCh-
niqucsq llccollt;lllli llilti(lll ullixlivcncss. solid ml liquid r:l-

dioodivc wilst~ gcncrillion, wiistc nlinitnizniion hxhniquus,

iltld Wrslc w)lunlc rducl ion.

A. Background

During Ihc 1:1s120 yc:lrs, 12 Llcc(llnlllissionillg prl)jccls

hilv~ hum pdornw(l :11I. AN[.. l;iidy CICiIIMp prugrams wwc

pcrlimncd IIS VOIUlllilry CICilllUPSundu IIW 1!. S. Dcpiwlnwnl
Of Ihwrgy’s [Iclimw PrOgr;lm. SOmc prOgriuns, such ilS tlmsc

inw)lving rcnwvnl 01- ilduslriill Iincs illltl rcilclurs, were in-

cluded in [hc F(wnwrly (Jtilizcd Surplus ll~nldiill Aclitm

Prc)grilm mlh)r th~ Surplus Filciliiy Miinii~~nl~llt Progrim.

Since 19XX (iccl)llllnissil)[lillg work Ilils kun mductcd un-

der IIIC [kpilrllllClll 01” l;ll(!~{! y’s [[M-40 llnvirmmcnkrl Miln-

il~ClllClll PrOgrwn,

Piist projcds include [hc rmovnl of- thru nuclciw rc:w-
tors, ~ol)t:ilninil[~d wilst~ Iirws, scp[ic tiil~ks, iltld Illtcr buihl-

ings, A(ldi[ionill work inclu(lcd llccotll[ltllillil[ioll” of ltihoril[()-

rics ilnd r~nloviil of glove hox~s illl(l otlwr cquipilwnl. ‘I”Iw

ClllphilSiSW:IS011clcming Iq’1r:ldi(!ilclivc Clllllillllillill ion. S11(:11
.1sllrilllillln. plull)liilllll, lrilium, ccsium, nn(l slronlium, Rugu-

lilliollS Ii)r clciming Ilp Colll:llllillillioll” ~ronl hi17ilrlloUS mm-

riills were 1101fl)rllllllilld unlil Ilw I lNWS:Collsl!qllclllly, SOlllc

old silts ilrCtrcing rcvisilul illlll SillllplC(l10 (Idcrminc whclhcr

lli17.ilrdoUSC(llltnlllillilllls cxisl.

B. Current Projects

‘1’hcl)~ltin~~ Progriinls ( I)P) W’CS[Silu ill ‘[”A-21 W:IS (lc-

vclopul in I 945 10 rcpl;ux Ilw (Irigillill pluloniull~ f;wilily ;11

“l”A-l. Ninckw,! Iwildings. consisting 01” Iilhorillt)rks. Iillcr
buildings, :1Iiqu; .1 \vilsl~ [rc:ltnwnl plmlI. ;UKIilntill:lry s[rll~-

IIlrcs. ili-~ schuduld Ii)r (lccol~llllissiollillg.” M(}sI (~1”IIW l>ulld-

in~s were conslrtlcld in I 1)44 illlll I 1)45 10 pr{ducc Illct:ll d

dll[)ys 01”pllll{millnl illl(l olhcr lrilllSUrillliC Cldllwllls from ni-

lr:ltu sollliion” fccdslock. 11)~:lhric;;tc prt.cisi(m shnpcs ~r(m
[hCSClll~[ills, illl(l I() I1OUSCrccyclln~ opurn!l(lm s() [htit SCEIp

In;llcri;lls I“rxm cxpmnmlls c(w I(I Iw rind. Priln; lry ct)li-
I;lllllllillloll COllSISISol”llrilllllllll. pllllolll(llll, lritium. :l\hCSloS.

Id. muruury. ;Ind silver-h:lswl L’(mpmrnls, I )cctJlnnlissiOll-
Ing Is (mgoillg illlll is Cxpuclc(l II) h Colllplclul hy IIIC ycnr
~[)ol ‘1’IIc ~l]rlcll~(l Ilrtinlllnl prtwusslng Iiwilily WilS (lCC(~lll-

nlissitmcd ‘H !{)1)4 Ihrwugll I ‘)1)5,

“1’huhigh-prtssurc tri[ium fiwiliiy wils COIN+ IIUCIC(I in 1955
11)h(ms~ [ritium cxpcrinwn(s in supp(~rt t)l”nuclcur w~il~olis

rcscnrch progriilns, In I W() {)pcrntions UI Ihc building were

suspcndtid. “1’hcIllilill Iiwilily is u)nslruclc(l ol’rcin~orccd coll-

crdc, Ancillilry slruclurcs include :1sm;lll hllikling. ilssotii-
:llc[l WilSIC Iincs, illl(l il sump. (’olllillllillillllS include Irilium.

ilsh~stos, l~ild, mercury, illl(l silver-hilsd coinpoiWIl[S.” (’h:lr-

ilclU_iZilli(~ll fictivilics ilrCOngOi]lg,d rClllcdiilliOn is cxpccld

10 Slilrl IICXI yCilr, if 1’1111(1SilW ilVilililhlC,

I“lw I ligh-I”lxplOsivc (1[11) h’;wilily I)ccotlllllissiollillg”

Pr[)jcct consists o~25 ilhiiildotl~d buildings c~ms[ructd dur-

ing 1944 illld I 95 I, ‘Illc twiginill xlivilics uilrrid out in Ihcsc
buildings were iisso~iil[~(l wilh IIIC Milnhiltiil]~ Prf)jccl illl(l

cmly cold Wilr ~~ilpons dcvcit}pnlcnI progrilms, OIIC build-

ing Ilils SOINC [Irilniuln cotl[olllilliltiO1l,” All [Iw nlhcr hulldings
ilrC Collltllllillillld wilh I Ill. “I_hcprinlilry Iypcs 01”I Iii llSUd

were I IMX, I{I)X, “l’N’l’, Pi{ ’l” N,[) A’IH, imd Vilrio(ls mixlurcs
Of Illww components. ollwr ColltillIlilliltd Illillcriills include

ilsh~s[()~. mercury swilthcs. ili}(l lctid il~id h:l!lcrics.
Prcplirnning is Umlplclc. illlll rmlc(liillioll is schc(llllu 1(1sl:trt

[his ~Cilr.

“I-hc l’llil!+~ Supilrillor Pit [)L3ColllllliSSiollill~” Ihjcd in-
VOIVCSIhrcc fnciIilics: Ihc mtiin Iilhorillory” building, IIW philSC

SCpilrillor pil Ihill I1OU!WSil WC1/d PJ~ lillcring SySIU1l. illld il

hullding tllili hoUWS [h~ 1lliPA liltcring SyStCIn illl(l ilsso~i-

ilt~(l stil~ks. ‘!’!11:plliis~ s~pilrii[or pit hiis prwucss cquipnwnl

illl(l Iillcrs Ihill wcru USUIII(J SCpilr:ltC CXllilllSIC(l liquids illltl

gilSCSI’mm I1OI Cdl!+. IWO cxpcrimcnltil rCilClorS, illlll SOI1lC

rcsmrch lilhoriltori~s.” (“oll[:ltllillilllls include mixd Iission

prwluds, uriltli~ltn, plumnium, illlll :lsh~s[()~. Pliltlning is CINN-
plctc, illltl rcllluliillioll is ongoing.

C. Program Management

1. Slra[cgy. our ~trilt~gy is h) pcrliwm wtwk tlm[

:Illtcls kmg-lcrm m)sl snvings, rduucs Cllvironnlullill linl7ili-

!ics, prmmws quick sucucssstories, cnhmxs rcgul;lkwy COIIF
pliilllCU SCIIMIIIICS. illldl(lr rcnmvcs I{csourcc (“ollSCrVillioll”

l{uxm’1 y ACI ( 1{(’1{A) :Iclioll rclluircmcnls. “1’hchottonl”Iilw
is [() pcrf(mll ;ICIU:II clc;lnup work quickly.
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Allowing (Icgrwln[ion of I’ocilitics muy (w may nu[ bc

dcsirilhlc. If Ihcrc nrc no cnvirnnrmnl, SilfL!ly, or hcilllh c(m-

ccrns imd if fdturc rvusc (rcfurhishmcnl) is nol conknnpl:mxi,
IIWI1 IIW opiion of [irking no ildion until I“un(!ing is ilvilil~bl~

~iln hCi~dcsirublc option. Pcrimlic (qllimtcrly or ii]lilllill ) chucks

m;ly slill hc required,

2, W.WIC Mili]ilg~ln~n[. I)ccollllllissiollil]g” opCril-

tkm should (ukc IIw lend ifwns[c nlill]ti~~ln~ll( pcrsonnd nrc

Unnblc Ili (Ictcrminc solulions illlll illtcrll[lliv~s Ii)r lrCilllllClll.

recycling, storogc, or Aispusul of Iow-level rfi(lionclivcl llil7.-

w(lous. mixcdl or trnnsurtmic (Iccollllllissiollillg” wiIslcs. “1’his

ilpprOilCh illS() ilppliWi 10 WilS14! Cllflrll:tcrizil lio[l, Ccrlilic!illion,

ml WilSIC Inininlixillilm cl~orls, ‘l-cmning IJf WilSIC lllilllil~C.

mcnt irnd llcc(lnltllissiollillg personnel is prcfcriihlc, and lurn-

ing wlrstc opcrali(ms over I(J n wirslc lllilllLlgClnClll group
should 1-wthe gonl, The [Jccollllllissionit~g” Projcd ill LAN L

has Iwcn prooclivc in trying 10 (icvclop progrnnls for recy-

cling rcinforcc(t concrclc, compticling WilStC,nnd dispnsing
or WilStCSuff-silt.

3, CSonlrilcling, At LANL. using illl on-si[c nulintu-

nirmx conlracior prnv idcd quick response illl(l llcxitrilit y, ‘1”11(:

lrcnd will hc lo solicit bids iit](l c(mirircl fuhlrc work, ‘l-hc

hurdcn of c(mrdirmling work, Iurving ill] tidcq(lill~ supply of

[rilincd people ilil(l proper cquipmcnl, i)ll(l hnving il quick rc-

sponw cmptihilily will Iw shifted 10 Conlrilclors.”

‘1’hc(Icc(}llltllissil)nillg prnccss should [tikc into il~~()(lnl
lhc vicwpoillls und twds 01’ Ihc Iundlnrd, Ihc Dcpurlmcnl of
I{ncrgy. illld priVillC in(hlstry, Pr(wurmncnl umlrncls Should

slrivc for il pool ofprcquillilic(l U)lllrilclorS 01]which tu drirw

for c(mlpcli~ivc iitld tixml - fcc ilwilr(ls. ( ‘olltril~k)rs ShUUld h~
illlo WCd 10 ddmnilw IIIC illllolllll of tllillilCluri Z:llioll inl\w-

mirliun rcquirwl, mlhods ofllccollllllissiollillg, illl(l mclho(ls

iln(l (loClllnClllilli oil” Ildd 10 I1lCCI ilppliCilhlC rcgul:llions illlll

nrdcrs. Sullicicnl but 11[)1lllXCSSill’ily (l(!lililCd Ch:lrilClUri7,il-

lion inlimlliltion S110111(1k nv:lilnhlL’ Iu Colllrilcl(n% pcrf[wm-

itlg the work. Sonw Icvcl ol”risk rmulling from unccrtilinty is

wxc’p(:lhl~.. tJnll~~~.s.si\ry .siw ru!~’s. p(di~mitx,diruliv~’s. (w-

(ICIS, :Illd I’cglllilliolls S11(111111IIC rwhu(l, illlll ~Ui(lilllCU illl(l

~oills l~)r colllrilCt(]rs shoIIl{l IW (.slilhlisll~(l.

4, ~lilkUllol(lUrS. ( hlr SlrillUgy is 10 s(dicil, inlcgrrtc.

illl(l (li SSUlllillill C illlhrlllill ion illl(l 10 Umrdillillc (Iccollllllissioll-”

ing iwtivilics wi[ll LANI. groups (s(wh ils cnginuuring; fiwil-

ily lillldl(lr(lS; ullvir(mnwnl, SilfCly. illlll l)Cilllll groups; illl(l
WilSIClllilllil~ClllUl l)m IIIC lkpilrIllltHll (It’ IillCl,Qy, IIIIJ Slill C. IIIC

I[ilvironmwllill Protcc[i(m Agency, owl cilizcll gr(wps. ns ;Ip-

proprialc. “I”lwobjccl is 10 pcrfon]l discrclc (l~ill)ll~ pro,jccls

il[l(l noI I() huomc l’~ndl(wds. [Jl[itllil[~ rcsponsihili[y f(w IIW
situ rcsi(lm willi IIw silt lw fncilily Inndl(w(is. I)cc(lllllllissi(lll-
ing personnel ;Irc Iclllporilry rcsidcnls wh(]su sole rcsp(msi-

hilily is Ilw (Icuollllllissiollillg” projccl. ‘1’(]iiv[)id disrupih)l] ill]d

dclirys. work schcdulcs. irctivitlcs, nn(l (l(]clll’,lclll;l~i(~n :Irc in-

[cgrutd with [IN irciivitics ufthc Iilndlod mid pm-s(mncl c(m-

(Iucling I{(’RA nctivilius.

(’urnmlly, llccollll]lissiollillg” is nol pcr~(mwd under Ihc

(’(nnprchcnsivc lh]vir(~t~tn~n[il!Rcsp(msc, L‘(mlpcnsaliun, ;Ind

Liilhiliiy Ac[ m R(’RA; Ihcrcforc, wc do nol nttcnlp[ m meet
IIW public involvcnwnl rcquircmcnts of those s[illlll~s. our

public illfornlillion cfliwls ilr~ Iirnitcd to prcscnl;llinns given
10 news Indiil (ncwspirpcrs :111(1lclcvision).

D. History of TA-2 I

1)1) Wcsl hcgnn opcrirti(ms in Scplcmbcr I 945, 11smilin

purpose WilS h) provide Ihc cirpnbility 10 produce mclnl illl(l

illlllys 01”plul(n]iulll rl(llll llw llillill C s(lluiion fccdsl(wk pro-

vided by olhcr production filcililics. ‘l-his process involved
scvcrol iwid (Iissululiun illl(l ChCllliCill pnxipitalion slcps 10

scptirillc IhC plu[(mium iud otllcr ViIIUiIblC il~[ini(.lcs from [hc

ltidto~ks, A miijor rcscirrch objcc[ivc ill llP WCS[ wils [Iw

(Icvdoptmmt of ncw pu:iticnti(m techniques [hilt would in-

CrCilSL! (I1C cllicicncy oflhC SCpilrillioll proccsscs, ‘l”hL!SC SCpil -

rulion Icchniqucs used u wi(lc rnngc of chcmictrls from lhc

periodic Iiiblc. In conjuncti(m with improving purilic:lii(m

lcclmiqucs in Ihc m:lin pr(wcss Iincs, rcSCilKll WilS con(lllclud

into rcproccwing Ihc wilst~ pro(iucc(l to fut-thcr cnlmnrx rc-

cl)vcty. In idditi(m, o[hcr opcralions, such iis tl(l~l~iir fuel rc-

proccssing, were pcrfornw(l occilsiol]i~lly”:1111PWCSI,Activi-

Iics unrcltild to plul(mium processing ilIS() occurrd tll 1)1>
Wcsl (Fig. I).
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Fig. 1. Diagram of TA-21 Site, DP West.

‘[’ht lllilill plul(]niuln pllrilicilli(m pr(wcsscs were c(m-

I:lincd in Iluildinps 2, 1.4. illlll 5 ;11111IillUr in Ruil(ling 150.

[ lrilnilltll iiil[l plul(miun] ]ll~tiil produod ill IIICSC buildings

W:IS sucurcd ill)ll st(wc(l in IIuihling ? 1, II)C 01(1villll[. R~~~ilr~h

inlo Illdlll)ds (If ruc(wuring illldiliollill plut(mium from WilSIL!

strums W;IS cnmluc[wl in Huilding 33. Addi[i(m:ll rcsuilrCll

(m Ilw pr(qwrtics :lnd uses 01”plul(miunl wm c(mduclcd ~11

Iiuilding 210. the plul(mium rcscilrch building.



In 14’77 a tmnsfcr or work to Ihc ncw plutonium Ihcility

iII TA-55 +~~iln, ;Ind much Of [hc DP WCSI cof~plcx WiIS vii-

cirtc(l. At Ihc lime, ckmup ol’ Ilw old process Imcs wiIs inili-

nlc(!. I’his clwmup itwludcd removing c(mlnlllin~tcd cquip-

mcnl nn(i mntcri~l from fhlildings 2, 5, m;d I 50 nml ~rotn

pij.ris or Buildings 3 nn(i 4, ‘I”hc buildings IVC”C[hen rcnmJ-

ci~(l fur usc by olhcr groups ill LAN I..

E. Filter Bulldlngs

The Iiltcr buildings provided proc~ss M hiINst ‘o f-luild-
illgs 2, 3.4, 5, utld 21 ti[ ‘I-A-21. The procc:,s t’xllil,lst Illlcr

systcrn c(msislc(l 01”Ihc following; l~lc Fircscrucn f?,uilding

(Ruil(ling 329); IIw RotiIry Filler Pl~i)(llll Ruihfing (1+.lilding

146); the Muin Filler House (E3uilding 324), id the Msrin

Stwk (Fig, 2).

Fig. 2. Fmeecreen Bulldlng (Buiidlng 320), Rotmy
Filter Plenum Buildlng (Building 146), Main
Filter Houee (Bulldlng 324), and Meln Steck.

I)uc[work exiled Buildings 3 iINd 4 North illd rilil :IloIIg

clcvtilcd stanchions unlil it rCilChd Ihc Iircscrccll. “I”hccx-

I1;IUSISlltillll cnturcd Ibis slruclmc. which WilS illl CICWIICII,

shccl mcttil cnclwwd building conlnining scrcun Iillcrs :md

wil~hdowil cquiplncnl. A [rimspiircnl ~lilss Iinc uxild IIW SIMM

Illdlill cnclosurc illllf disclmrgcd into il liquid \VilSIC trilllSfU

Iinc. which rilll 10 Ihc (m-silt liquid w:lslc Irwllmcnl fllil~ll,

‘I”Iw~xhilllst Ihcn cnlcrd Duilding 146. il cuncrdc block build-
ing Illill hoUSCllil liirg~. cir~tllilr I lli PA Iiltur nrmy ill]d ;I gloVC

hox msumhly ~or~hilnging UUI the Iillcrs (I; ig. 2). ‘1’hc1lliPA

Iil(cr ilrriiy c(msistud 01”;Ill ()~til~()tlill Fllcr hill]k tontnining

cighl sds of”three Iiltcrs II(NISC(Iin il drum, ‘I”hcdrum ilSSClll-
hly ro[iltd S(I [hill IWW Iillcr ltiCCSu)uld IN prcscntcd 10 th~

ilirslrmtll, thus rducing hy i] fil~t[)r of- Uiphl Ihc downlim

ncck:l Ii:r chilngc (ml. ‘I”hc~xhii~ls[str~iiill IIWI1un[crcd f3uil&

ing 324, ihc Iil[cr house. which wiIs Mc(I I() [hc now pil[ll in
197.;, [t ~ontilitld 20 111{1’A Iil[m in pnmllcl. iixhumt W:M

[hen r~l~ilsd [hr(mgh IIW s[:lt.k :It IIW north d 01’II)C build-

ing (I; ig, 2).

r)ccollllnissioning” or Ihc iiltcr buildings involved Ill!:
r~mo\Jill of ho(dS, gll)vc ho~~s, id illtCrl(Jr proCCSS CXhliUS’

ductwnrk from I]uil(iings 3 d 4 North; the ~lcvil[d duclwork

Ihot mn into [3uiIding 146; the I IEPA t’iltcrs ond glove bo~,

wd drum usswnblics in f3uil ding I 46; 11112lircscrccn, ir!l

duc[w~wk, illld IIW s[ii~k in Huilding 146; IhC }fF.PA Iilkrs In
13uilding 324; iill(l 011ductwnrk ililtl [hc siil~k in f3uihling 3T!4.
Bulb buildings were thcll (Icmolishd.

LAN]. wns rcsponsihlc Itw ov~rilll pro.jcct tllil~il~clll~nl,

IICilllll physics, wlvir(mmcnml conlplioncc, crilicillily cngi-

nccring, ilnd wtistc munugcmcnt, %lhconirilc[or” ovcrsigh[ in
IIIC ilrCilS o~cnginccring iln(l llCilllll illld Sill’Cly;llSOwm f?Cr-

f’urnwd hy LANL. Dismtintlcnwnt iltl(i dcmolili(m i?c[ivili~s

were pcrfornwd by Ihc on-situ lllililllCllilllCC SUbC(JtllrilCIOr,

Johnson [’~mtrols W~wld %rviccs. IIW., who illso providc~l
induslriill hygimc scrviccs ill)(l WilS inslrummlal in dcVclon-

ing work pilckil~cs.

IL INTEGRATED WORK PROCESS CONTROLS

A kc:~ clcmcnl m lhc succcss or the prnjxl wiIs lIw ilp-

plicmi(m :)( the int~griltcd work prm:css conlrd ~iill~(l the
work Pti~h.il~~. Work pil~kil~~s Iypicnlly in(.lu&d ii spccilic

[ilsk work procc(iurc, ii ‘rtisk I loxnrd At)iilysls (’1-11A), ii Ril-

(Iiobgkill Work Pcrrnil (RWP), iln(l iln AI. ARA Jth Rcviuw.
ifrcquirmf.

A ‘1<11A\vils :IIs() dcvclopCd for CUJI] spccillc Itisk iln(l

WM ilil ilsscssl)lcn[ of illl Ilollriltliologic;il ~jork Plilclj hti~iirds,

‘I-lw Tl 1A ;ilong with ihc RWP wils the hi~sis for (I:vcloping
work proCCLhlrCS nntf docunwnling the nod for sr.~~iill pur-

mils tind conlrols. “1hc “1’1IA wils signal by ~:ii~ll .wlploycc

who workd on the Insk, incl u(!ing supcrviwry pcrstmnd, ml

gCllCrillly iilclmlcd Ihc Iidlowing:

.

.

.

.

.

.

gCllCrill illforlllillioll” including Ilistoricill

Silmpling (Jii[il rckltcd I() IIIC I:lsk;

tiisk dcscripti(m inclLlding proctxfurcs

rcquirc(l 10 minimize hilY.ilrliS:

dcstriplions 01”spccilic h;wmls;

llil/.ill”Ll collll’1)1 lllciISlllUs including pC1’Sollill

prokxlivc quipmmt (1’PI1), pmnits. illl(l

Irilillillg;

illly SfWCi ill lkolllillll ill ill ion produrcs 11(11

covcrwl hy IhC RWP ( for ~~iilllpl~, th~nlkill
dCcolllilllli[l[llioll);” illld

spill prmwnli(m, ColllililllllL!lll, illl(l response illlllll)r

ilttillc’111 milignli (m.



. ).

As !mn 01’LI]c work pnckngc, all tlccolnl~lissiollil}g work
that hm! a potcnlial f(w pcrsonnd intcrnul m cxtcmul rirdia-

lion M prmrrc wd/ur c(mh:minirt ion spread rcquird iln RWP.

The RWP plmxn+c(mlrols on personnel cnlry into contmlhd

irnti radiological rrrcirs,“WC RW P idcnlifrcd the spccillu work

acli’,’ily, cvaluirtcd putcnlitil rdiologicirl exposure c(mdili(ms,

and established appr-opriir[c Iuvcls nf radiologicirl control tcch-

nicinn job covcragv, monilorilig instructions, action h:vcls irnd
11<)1(1points. P1’li. rdiologicnl c(m[r(~ls fiw dcmolili(m, and
(Iosimc[ry ilSSigllllll:lll fhr cnlryc

Work packirgcs were typi~illly dcvclopd wi[hin dirys (’f
thc;wtuirl work by [hc silt supcritltcndcn[. c(msmrclion s’.l-

pcrvisor, Icircl rdiniogictil cuntrol Icchnicitin. iln(i olhcr !icy

health and srriixy p~’rs(mncl, ‘I”his pruccssIlruvi&d pI(JjccI

pcrsonnd ir row/I/c work plan, which includc{l ir dctirihd msk
proctxlurc, a work cvolutiorr hil~iird irsscsslncnl, personnel

prolcclion hasud on :hchamrd tisscsslllcnt ((:olllillc(l $pacc

pcrmils, huming/wchling pcrmils, cnginccrin~ c(mwnls, rcs-
piralmy prolcclion. PPE, illld dosimclry), illld illl C(llltillnill;l-

ti(mc(mtrnls. onckcyhcnc[ii Ihn Ihisilppr(wch is [hat [IN
work p~~kil~~ wos (Icvclopd ii) r~ill linw, “l-hcrcfmc, rcccnl

ad pcrlincnl survey (Iillil, ICSSOIISIcamcd, illlll pcrsonnd CX-

pcricncc ohtiii]ld from prccc(lillg j(~hcvolllliolls” wcrcc(m-

till~l(ltlsly illcl)~orutccl inmncw woripirckagcs,

Ill. CHARACTERIZE-AS-YOU-GO METHODOLOGY

(’llilElclcri7,ali(ln Oflllc entire ~ucilily Wil!’tnol c(mducrc(l.

ll~s[Cil(l, LANL tlsCs;l Cllilrilc[crizc-tis-y ()ll-gl) tllC[ll()(l()l[)gy

Ii)r (Iccollllllissi(}l]iilg projects. Kil(hdr [Ililll cxlcnsivcly
ChilrilctCriZillg the cnlirc pmlccl, ctlough dillil ilrC COIIIXIUI

Cili4~ in Ihc projccl through sllrvcys, historicill doClllllt!:ltil-

[i(m swrrch, and ill[crvlc\vsc(]]l(l(lclcll wilh individuals whn

hilVC historicid knowldg~ Of the situ, ‘I”ypcsof inlporiimi in-

lorrnali(m indudc the spcci Iic pr(wcsscs c(mduclcd irt Ihc silt,

chcmic;.lls iln(l ridi(muclidcs used in IIW various procusscs.

and I(wrti(msnfnnyspills and r~l~ils~s. ll~tililcd work procc-

&rrcs ilrC dcvclopd M IIW wnrk prugrcsscs. and a(hlili(mtil

in formirli(m is C(JIIWIC(I ilS llCCCSSilry, ‘!-his pr(wcss ilV(lil{S

cl~or[s [Iliil Cilil IX rcmicrml USCICSShy newly disc(nwrc(l proh-

lull~s. hllti(rcqtlircs llcxihility illscllc(l(llil] gilll(l C(~lllll!t.til]g

ilclivilics. ‘]-his sccli(m (Iiscusscs Ihc appli Cilli(}ll 01’ Ibis ilp-

prl)ilCh I(I Ihc Iiltcr buildings,

Importim to Ihc Cl}iirilCiCri~c-:is-yl)ll-gl) mcihodology” is
lhC dclnilwl projcd UllilKICtCrizilli(lll dinxlory dCVL’l(lpcd illlll

rcvlscd aslhcpr(~jccl progresses, l-he Cll:lrilCICriXill ion dircc-

[(~ry IS il living (l(WUIIICIII Illill IIWIU(ICS(Iigilill phologrilphs”i)~

kcy aruas, r(mms:ud systcm c(mlponcn(s lobe (lcc(mt:lmi-

llillCLl red/or (Iccollllllissiollc(l.” diilSrillllSq illly IIisloricid in-
I“orrnalion{m [hc k~y sys(clll or conlponcn[. silrvcy (Iii[ilpoint<.
:Ind ilily o[hcr pcr[incn! Inli)rnlilih)ll. “l-hisdircc[ory is (lpdiltC(l

conlinu(msly ils in furrnalion is mu(lcirvnilirhlc. Kcy uscsof
Ihc dircctmy arc 10 write the ‘.vork ]~ilCkil~cs, conduct prcjnb

hriclings, and orient ncw prujc( 1p(:rsonncl,

Enginccringdtita rcquirclnl:llt:; collsistcdt )l’tllility[lll(l

structural iniimnnlion. SpCciliCillly, thC 10Cilli(lllS, )filll ulili-

iicsiltdiit~y ncccssirry rcroutcstnu+[hc idcntifrd. S[ruclur-

illly, the charwmxizulion cflirt hrr(l I() iu+ccrtirin whdhcr [Iw
I-Iuilding 146(lrulll ilssc]nbly\voillc rotiilc.’ l”hc(lrllllll l~dl lot”
hcctltllrtlcdsillcctl~c ll)70s,i llld:ictili tltcgrity; 111(ltllcopp(~-”

silt filter hilllkS v,crc items ofcl~llccrn, Iixisiing (Irilwings

were collcclcd for rcfcrcncc d ‘*crc annotuld 1(}idcnlify
[hc ils-lcll l’ilCil ity c(mdit ion, I I istoricill records were rcvicwcd
!u idcntifyillly ilh:ill(lollC(J utilitic~ :Ind ;Iny I-ucilily m(dillcn-

[i(lllS lllill Colll(l :l~ccl~lcc(lllllniss i(lllillg.

Knowldgc rcg:lrdil]g [ypcs~ltl(l llllilllii[ics ofcon[ami-

llillllS iscsscllliirl fordccollllllissioningl~ pcrilliollstill(l WilSIC

hiltldlillg. Rillli()ilctivC wns[Clnay bccithcr l(]w-lcvcl ()rlriltl-

SUrillli :, wh~lL’ils ChclniCtil Cl)ntirlllintrtion Illay rCsu]l ill h[l~-

idousorrnixd \vilstc, Potcnlial collltilnillulltsllnvchcl:ll idcn-
[ilicd from the r~tnc(liill ilC[ion work plan, opcmling sulnlllil-

rics, (lcc(lllllllissiollillgs llllllllarics, and hisloricirl inlcrvicws.
Radiunucli(lcs or c(mccm were “’[J, ““[l, ““Pu, “VPU, ‘FTc.

‘41Am, 2J1Anl, ~“hlp, 2’:T11,ilnd “’P:I, [“hcnlical cnnccrns in-

cIu(Ic(I ilsks[os (146 llEPA fillers). ]Ilciills (146 IIIIPA lil-
~crs). l)l)lyCllloritliltcd hiphcllyls (P[’13s) [lighting hilllnsis).

pcrchl(mtcs( ductw(wk, 146 fillers), illl(lpiCric iiCi11.

lh!CilllSC IIIC dillil iKldrW+S WilStC lllilllilgCITIClll illlll SilfCly

mncwns, CXilCl rCildillgS were Ilut :IS illlporlillll ilShl)Ulldillg

ndings. “Illc d;llir SI1OUM idcnli~y Ihrcsh(dds flw WilSIC Uill-

cgorics orPPI{ rcquircmcnls,

IV. ENGINEERING CONTROLS

Unique cngitlccrillgc(ltllrols dcvclopcd forlhc projccl
were modilicilti(ms 10 Ihc process cxhtiusl syslcm :Incl Ihc

C(~lllpilfilllClltilli~Cll SUppOrttctlt wilh its illtilChc(l “ho(ly gloVC’”

gl(nw hil~. olhcr cnginccring controls (lid Auring Ihc pr(]jccl
included s[:lilllilrll gll)vc htigs. II IIPA lilkillion nwIh(Nlol(IgY
(l)othporiilh!C” 111{1’Aliltr~tio[lllllilsilll(l (Iwrcli:mccon IIIC

cxis(ing process CXINIUSIsystwn), illlll s(rippilhlc c(xlling:; .

13clim hcgin:~ing illly mii.jor (Iccotlllnissiolli[lg” ilC[iviliC\,
Ilditicilliolls 1(1IIIC plOCCSS(!Xhilll!it wurc llCCCS!iilryprinm-

rily hcctiusC olCollsid~rilhlC SySICIll n~giltiv~ pressure, 13c-

Iiwc illly tllotlilicilliolls,” IIIU SYSII!I1llll!gilliVC pressure W;ISilp-
proXilllillCly” .l ill. ol”WiltCr,lOulll(lCll 1[) illloW itsusc during

(lccoI1ltllissiollitlg.” l)illllpCl]ing ~’ilspossihlchv w[tingir 36-

in. Ilok in k process cxhilUSl lk)WllStrCillll IY(N1l tlw IW.) Slil~CS

uf syslcm II IIPA Iillcrs dircclly trch)w where il cnlcrwl Ihc
st:lCk.Acylill(lricill I\R-ill .l()llg by3()-ill, lliillllc[Cr sllC~~lll~(ill



IIiccc W:IS IIICI1 welded [0 (IIc hole with ,1 circulnrpl:ltc al-

(Jchcd 10 provide (1IC dmpcning (Fig. 3). Systclll negative

rrus!iurc w:ls:l~!ltlstoh[c l_r(mlo,2 (o] ill.()[’\v;ltcrwitlllllis

IIodilic:ltioll.’lllc” llcglliivc llrcssllrc ~v:ls:lcl,itls(ccl 10 shit the

(,lsk hcing pcr(ormcd,

Fig. 3. Process exhaust system negative dampening
modification.

Rucnusc 01’ Sigllilicilll( plulcmium Ilol[lllp ill Ihc m[irc

pr(Mwss cxhnus[ syslcIn, Ihc rcli;lll~c IJII cnkinccrillu ct]l][rols

to rulucc (his Il:w:ird wos ;I LANI. IIc:IIIII I’hysics group rr-

quirclllctl[. 1)01:1 Imrdc tlv;lil:l171c during (I1C illlliill Cllilrill’fCr-

izal iotl ol’lhc lircscrccn, verified through surveys d :Iir snm-

pl ing, imlic:ltd tlw ;IvcIugc suI’1’ucc plu[oniun) conl:lmin:\-

tion [II .4,01i 106 dpm(100 cm) rcmt)v:ll~lc aml :Iirht)rnc C(JIF

[[lminnti(ll~ Icvcls IIp (o 1500 dcrivul ilir concclllrnlion (IIA[’)

-llt)ur~. OI:C signiliu:lnl cll~illccring c[)nlr[~l duvclopd spc-

cilic[llly Iilr Ihc pr(l,lccl ,111(1LIsul wilh KI-C;II :suwcss was

(IIC b(dy glove. ‘1’hc Il(dy giovc wilh ils ;IIINc IIcII support [cllt

(l; ig 1) pr{~vidcd Illuximulll c[)l~[:llllill:l[i{~l] coll(r(~l ml worku

prolcction” ‘1’hc supporl [cIll w:Is colllp:lrllllc]ll~lli~cfl Ii)r m

:Ixilnuln c(~llt[lllli[llltioll conlrol” in the cvLvll ()[ ;I My ~lovc

i’:lilurc. All ncg:!tivc vcn[ila[i[~n wns pr{)v IdLxl hy Ihc cxls(ing

process cxll~~us[\vi[h por[:lhlc 1IIIPA units nt[acllcll 10(Iw sup-

port ICIII :Is Imckllps, ‘1’hc body glove is csscn~i;illy :1 gl(IvI:

hNg (l]i\[ personnel cn~cr L{)pcrli)rln work; whcrcns. u norlll;ll

gl~)vc Il:lg surroumls LI lIIgllly cmlt;mllmlmd IICII1 WI 111II1 [IIC

lmg, :11Id pcrsollllcl wt)l-k l’rIJIIl (Iw ou[sidc, Ilcl’orc ‘:rl’;i][lg

(I1c I_N)cyglo\,c, all llcccss:lry IoOIS :Ind cqilipmcn[ I’or J p:lr-

licul:lr [mk were ill[r(ducd in[(~ the liwscrccll. ‘1’llcI} IIIC h(xly

gl~)vc ww illscrl,:d dIrcclly in(() lhc Iircscrccn. ullli)ldcd. ~llld

\IIppoItutl hv o rigid mcI:Il ill[c[-mll [’rnmc. Work was pcriimnu(i

Illsidc Illc hug LIslllg d scrlcs (11’gloves posi[lolml” on Illc slllcs

1!11[1k)p [)1’IIlc tlmly ~lovc.

Airhomc col~[:llllil~;lti(~ll ICVCISwere rcducd I’mm [hc Il)i(iul
1500 [) A(’-lmurs tc ‘: 1 DAC”-llour, which nllowul mos[ wolk

[0 hc pCrli)rlllCd using s~lpplicd-uir rcspir:ltors tllil[ were rc-

quird ill Ihc event 01-:1 body glove I’:lilurc.

St:lnflard glove h:]gs were ud throughout ;hc project.

All dcl:l(~lition tIIld size rcdm(ion ()( ovcrhc:lcl process cK-

lMIUSI duclwot-k wos doIlc using glov: h;]gs, o skill dcvclopd

duril]g (11c dmwlili(w i)l’ 1311ildings 3 :lINI 4 Soull). WlwI) (IK

inlcriol” pr(w~.s cxhLIusl sys[cnl WM rclnovd, 13~lildillgs 3

;II1lI 4 Norih wcr-c uc[ivc Ihcili[ics, LIIICIcx[cnsivc usc ol’glove

h:lgs prcvclllcd rClc;lSc 01”rilClioilC~~VCcot)(illllill:llioll” ;Illd

:Ivoidcd cm[ly clc;lnup ul’lilr(s.

Suppoti Tent

Baly Gbv.

Fhatcrwns,

/

Promsa Exh.uml 1.1.1
,

/

— .—-.. ——.~.. .,

L

Cmpmmmls

/
Firm.ruII Wldlnq su@ T.nl

Fig. 4, !;upport tent, body glove, fmd containment
system diagram.

V. DIC:ONTAMINAT1ON” AND [) I] MOI. IT1ON”
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surfirccs wwrc sent k) LANLs L1.RW Iandfilt iIt TA-54. Project

sur-facecontamination ircucptiu-wccriteria f“orLLRW and tran-
sumnic wrrsIc ond SIX; waste acccptsmcc criteria ilrC found

in “rahlc 1. Ninety fwrccnt ot- illl ridkxiclivc wnstc for [hc

projc~l \vils chimchxixcd irs LLRW. Twcniy purccm of this

nurlcrial Wils shippc(t I() SIX;. Equipment wiIs either rJccon-
laminirtut i)l si/u or brought 10 lhc project dcconlirminati(m

ill~il, ii[l old 110[cull in Building 4 North. ShCcl pluslic WtiS

f:lstcncd to [hc tlour, WUIIS. and ccilirrg wilh duct Iapc, and

Iwo 11100cfm I lEPA-llltcrcd negative uir units were addc(i to
miligatc Iargc ummmls of surface irnd nirhomc plulonium

C~lllatllitlil[iol~. Airkmrnc contmninir[ion Icvcls rcirchcd irp-

proximirlcly 300 IIAL’-hrrurs during ccrlirin dccontaminali(m
opcrillil)lls.

Table 1. Project Waste Acceptance Criteria
for Total Surface Contamination

I 1/4” Slrd 16 (;’du~sled Ilravy I’lusllc I
(dlmd200cm2) (d I(s)cmz) (d~mllOOxmz)

I.1.ltw <HH,OIM).(WI) L(m) ..?6,(HHI, (MM)

I’romurmic Wi,olm),ollo :. YI. H(M) I)IM) .26. IM)I),[HM)

SIT(; twy(.k. <HH,IWI) c 20H.(KWI NIA

“I”hcprojcci relied on Ihc following Ilvc prmwn methods
of (Icc(llltolllillnli(lll: VilCUUlllillg, wiping, scrubbing, using
strippirhlc coatings, ili~(l shoi hlilslillg. Vil~u~lming, wiping.

scrubbing, illl(.1Slrippilhlc CoillillgS \vcrc prilllilrily U!d 10 dC-

COlllillllillillC IIICIircscrccn plclllllll. the Illilill lillcr plcllunl.
glOVChOXCS,tind duc[work. ShOI hlilsting \vils USCdIOdCCXNl-
liiil~ii]iliC concrdc surfil~~s cspcciirlly tl]~ c(mcrctc sl~h in

13uilding I 46 vilCUUlllillg, wiping, id scrubbing were used

10 remove ridioaclivc dust and pillliCICS from phmum sur-

l’il~~S. V:lcuuming \vils purformc(l using IlliPA-filtered

vil~ti(ltn clcirncrs. Surfnccs were [hen \vipcd/srnlhhc(i wi[h il
(hnp :ag iiild iIIl industrial iill-plltl>l)sC Cl~illlCr. Rilgs were

discilrdd ilS ridioilclivc WilSIC.

Allcr stlrfil~~s were V:iCUUInCd iiilll wipud CIOWI1.

slrippnhlu Coillill~S wurc ilpplicd, IJucolll;llllitl;llit)ll faclors

rilllgC(t from I () 10 I ()() (Icpumling (m Ihc prcscncc ot’ grcusc

or (~i’y residue (m SllrfilUCS, “I”hc IISC or slrippahlu c(m[ings

intiolvcs (Iw ;Ipplicalimi 01”ii pl~lymur Inixlurc. cilhcr hy a

painl roltcr or ilirlcss sprayer, 10:1ColllilllliIlillCd surf:lcc. 130111

:lpplicalion nwthods \vcrc used in [his project. As llw poly -
nwr hurdcns, Ihc conlamintinls irru cnlraincd into Ihc lllillC-

riirl. “I”hucoirling is IIwn pealed (Jff, conlaincrizc(l. and
disposed of. This lcchnlquc Is Iws[ wild for Iloors, walls.

and cuilings Iwcausc of their easy acccssibili!y. S[rippirhlc

coirlirrgs wwrc ulso used \vilh limihxt success on illlU71ill glove

box aINI duc[work s(lrfilc~s.

SI1OI hlilSlillg WilS IISL!(I 011 IIIIJ concrclc Slilll 011 13uildings

146 A 37!4 :Itlcr all cqulpmcrrt \vils removed from the build-

ings and the cuilings oml \Villls were removed. MOSI of both

hl. ilding structures were I-rccrclcascd irnd scnl 10ir local sani-
tary Iirndtill for disposul. Shut hiasiing is an airless method
[hal sirips, clcirns, and ctchcs the surfircc simul[ancmrsly. The

[cchniquc is virtuillly dust UI.(:, thcrctbrc, sho~hlitsting of [hc

uoncrc[c skrbs wiis conduclcd without using respirators. Por-
[irhlC SIIOIhlilsting units moVC olong ihc surfmx ils IhC ilhrii-

sivc is fd inlo Ihc ccn[cr of a completely cndoscd ccnlri~u-

gitl hlirst WhCC1.AS [hC WIWCI spins, [hc ilhrasivCs w-c hurled
I_rom k hladcs. hlils(itlg !hc surface. ‘1’hc ~brilsivC :md re-

moved dchris ilrc hounccd hack [o a scparittion systcm thal
rccyclcs the ;lhrirsivcs ilil(l sends the rxlnkrmintitcs to iI dusI

collcclor.

Dcmolilion mclho(iologics fullowcd current. ilCCL!pllXl
imluslry pruc[iccs. ‘1’hc general (Iccollllnissit]llillg scqucncc

corrsis[cd of I ) 1i [{PA Iiltcr rcmovirl from [hc main romry
plenum illld fr(ml Iluilding 324. 2) main tiltcr plenum removal
~rum 13uilding I 46, 3) hood imd glove box removal, 4) cx-

Ililll!$l syslcm rcmowd, 5) ulility piping removal, 6) Iinirl sys-

Icm disconnects (ihti[ is. clcctricirl and iirc protcc[ion), ond
7) o final shrIus survey of both huihtings 10 dctcnninc [heir

suitability for ~rcc rclciwc. Atlcr iddili~nirl spot dcc(mtmni-

n~llion of Iniisotlry block wiIll surfmws, [hc buildings were

cicInol islwd using ir [rilCkhoC. Finally, holh buildings’ con-

crctc Slilh were dccolllillninalcd by shot I)lil!+l, Survcyc(l for
~rcc rulmsc, ililll IhCIIremoved using i~tril~kh(~C.

VI. WASTE MINIMIZATION AND VOLUME
REDUCTION

LANL nnd Dcpar[nwn[ 01’ Iincrgy policy prccludcs the

free rulcasc or iIny mu[crial wi[h dctcckrhlc activity abnvc
hirckgrnurrd levels, cvun when [hc surface contamination is

hclow rclcasc guidelines. Although some matCriills lmvc hccn

rclcascd 10 n municipal Iirndfill following (Icmonslrtition (Jr
no dc[cclnhlc aclivi[y, WAC minimization ilc(ivi[ics prilnil-

rily wnphasizu volume rc(iuclicm lllrough on-si[c compaction

:111(1recycling 01’ conlirminotc(l SCrilp lllCl ill. ~“oncrclu \V:ls
~l~ilnd using il shoI vil~iiulll S~SICIn. illld IhC rcmirining \l;lhs
will hc crushed slid IISCd ,IS on-situ [111.“[-hrough recycling.

stc~l ll~~ol)til]llitliltion,” illld c(mcrctc crushing, 1.LR\4’ from

(lcc(]tlltllissi(~llillg \VilS rmluccd Colllpild wilh prcvi(ms dc-

C()]lllllissi()llillg projws.

Soil rcmdiilli(m \viis coordinated with LANL.s rmnu-

diill action projcc(, Salnpling iltld other activiiics irlso \vcrc
Col~rdinil(cd [() cnsurw (Iatn ilpplicilhility iilld Ut)st cffccti\w -
Iluss.

A signific:mt :Imollnl (It’ datn currently cxis[ (or [his
prl~jcc[.’ “l”hisInt’ornliliioll JV:IS oh[i~id hrillg il LAN I..-widc

project to quilrlli~y special nuclcw nxrtcrial holdup in vcnlilfi-

Iion sys[cms, ‘1’huscdata indicnicd thil[ si~ilhl~ portions ofthc



process cxhnust would hc classified as transuranic wiistc.
Ductwork wnsdccontamirmlcd during (iccotlllnissiolling 10

minimize [hc volume of tmnsurmric was[c. Accordingly, dur-

ing decommissioning the rcmovu.i ductwork irncidccmltmni-
na[ionwastc wcrcchtwactcrizcd forwaslc disposalpmposcs.

l’his approach also recognizes the d i fiicult y :md cxpcnsc of

smnplingcxhaust systcnwbcfor -crcmovtil.Likewise, II EPA

Iiltcrsalnplillg w:\shcs[ lcllul]ti!;lcttlal rcmovnl, at which

Iimc k filtcrswcrcuorc(i and siunplm Wcrcohtainwinwrc

easily.Ad(lilionnl tiirta wcrccollcctcd Iolncasurcr ildi(}ac[iv-
ity in sysIcn Tsnot iddr~ssd during previous holdup mcn-
surcmcnt campaigns, Mcasurcmcn[s were ii~ildc using non-

dcstruclivc Ilssoy nwthods wilh sodium io(tidc A gcrmil-

nium(lctcctors. I[cms likclyk )bcfrccof~orrtilm inil[ionwcrc”
surveyed 10 verify Ihnl no uncxpcctcd radioactivity was

pruscnt. Appr(~prinic cllgillccrillg c(~ntr(}ls \\lcrcuscd llLlrillg

dcc~~tntllissi(~tlitlgtoprotccl ullc~llllalniniltcd lllatcriais.

Except for (NIC small spoI of contmninali(m on [hc tloor
of Building 146. no historictrl rclcascs occurred wilhin either

ihi Iding 146 or.7 24. ‘Ilc wtdls and Iloors wwrc survcyw-i tic

tbrc demolition ;md were dccontmninatcd if con[nmination
nhovc dctcclablc limits W;IS indicated. “ilc I(mg-rongc ulphu

dctccmr. an cxpcrinwntal systcm dcvclopcd i]t I. AN L.: and

convcnti(mtil gils-prop(jrti(lllal inslrunwnls were used 10 sys-
Icnmlicnlly survey [Iw struc[urcs to verify thtil [hc malcrial

WW Unconlillnilliltcd,

Fociiily protcsscs did nut involve hw.:lnlous waslcs Iistcci

under RC’RA. TIc I?(’RA facili[y invcstigolion work plan
identified mchrls m a polcnlial conlmnimml of cmwcrn, so

lhc tluilding 140 Iiltcrs were snmplml for mclals. Silmpling
for mc[a]s. Iikc Ihc surveys for rmiioirctivc c(mstitucnts mcn-

lioncd fih(wc. were performed when Ihc Iillcr was rcmovui.

iluilding 146 W:M hccn sampled for pcrchlom[cs. “~his

sampling W:ISrcpcwcd tiftcr Ihc drum hod iwcn tumcd. I Ii+
Inricnl records suggested thal picric aci(i wus usui for some

cxpcrimcnls. iluilding 146 wns lcslcd for picric ircid hcforc
iul(l :Illcr [urnink the drum. ;md the rcsul[ was ncgntivc. !lur-

ing disassembly, dut[ syslcnw were rnutincly lcslcd for pcr-

chlorntcs A \vcrc :111fnund to bc ncgtilivc.

“I”hc}IIIPA filters contained nsbcsios, nnd lhc roofs of
both huiMings were though( to contain nonfriablc tisbcs[os-

contiuninalcd matcritil. All rooting mir!crial was tested for
;Isbcstos. Lighting systems were inspcctui fur P(”i-3s during

disilsschly. d Iluorcsccnt bulbs were himdlcd as hazrrd-
011sWw+tc.

WI. LESSONS LEARNED

The nmin Icsson Im-nwl (1) &I(c involved Ihc discnvcry

ol-pcrchlora[cs in the Building 3 process CXIMUSIsys(cnl dur-

ing systmn (Iistissclnbly, [Jsc of pcrchloric acid had not hccn
ichm[ificd during ihc ;Isscssmcnt phase when many records

were rcvicwcd trnd fonncr operators were itlt,:vicwcd, Pcr-

chlorouxi arc shock and tcmpcmturc scnsi[ivc. nlthuugh Ihcy
may bc handled safely when wet. Expcrls from Oak Ridge

National Labornkrry were called in [o assis’. in solving the

prohlcm. Considcrilrlc lime and money W~s wrvcd by using
their proven lcchniqucs instead of dc\~cloping solutions in-

ternally.’ Pcrchlortitc sampling mid imillysis were performed

in [hc ticld using u pur[nblc ion-spcci!ic clcctrodc systcm.

Dismanllcincnl rcquirwi steaming two 3-ft X 3-ft X 20-ft sec-
tions of ductwork [hut joirwd to form u ~Cntrill upswccp that

riin through [hc building illli~ imd onio [IN roof. The systcm
was disc(mncctcti in the attic tmd lowcrui m [hc floor, :md

the kwgc scc[ion of duc[work was cut in[o smaller sections

tind rinsed in tunks of waler.

Ano[hcr imporkmt lesson Icarncd is tha[ the ohscrvir[ionnl
ilppr[)tich is very clTcctivc I“romboth U(MI and schcdulc pcr-

spcclivcs, 13y minimizing Charilclcrizilti(m ilctiviliCS, inilial

cxpcnscs tind lime [() completion nrc rcducc(i. Moreover, in-
volving the puoplc who will bc doing the physictil work ciur-

ing [hc planning s[il~~ simplilics lh~. [cthniqucs USCd ilnd
gLlilrilll!lX!S the feasibility ot’the chosen Icchniqucs. pcrch]or-

;ItC;md olhcr UnUSUilchcmictil ~ontiunillti])is (such ils pi~rilt~s)
muy bc hozards in old Ch~mi~ill processing facilities iln(i

sII(wi(i hC sill) lpiC(i Iiw,

Finuliy. tin cxlrcnwiy important icssotl icamu(i is tili!l il

smdii. :IUIOI1OIIIOUS project [cam, Citp[lhi~ (}1’
illlcrtlai(icc isiol~-lllukillg, is wscntiiri Ii)r slaying on Imck. “i”lw

cuslomcr musl Iw part of tile mum.
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