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Section 5.1.1 will be updated as soon as the projected job-hours needed to 
complete the tasks planned ror the first quarter ·or 1987 are finalized. 
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1.0 Ih~ODOCTION 

1.1 l'urpoll 

thta .afety enluat1ou report (SD) deecribee reactor 11uUdiq 
decoutaai~tion aod doee reduction act1T1tiee wbich are acheduled 
for 1986. ly enluatiq the aafety couceru preented by the 
accoepllehMnt of the11 actiYitiea, it 11 the purpoee of th11 Sl!ll 
to de.outtrate that the decoutaai~tiou and doee reductiou 
actiY1t1el 1u the reactor butldiaa plaoued for 1986 cao be 
accoepl11hed without preeeutiaa uadue r11'k to the hulth aod ufety 
of tbe publlc. 

1.2 Scope 

the ecope of thte SD iocludee thoee act1Yit1e1 aod teclmtquee 
wbich coaprtee uoraal decoutaa1~t1ou aod do .. reductiou •thode to 
be UJIId iu the reactor bu1ld1q. tbeee illclude auch Mthoda 11 lov 
to ht&h preuure water fluahu, ecabbllaa, ebield1q, ecrubbiq aod 
tte .. cleaoilll• The acope iucludea all auch activitiea acheduled 
dur1111 1986 aod throuah the firat quarter of 1987, ual111 thta SER 
ia auperceded. 

tbil SD doe• oot ioclude au eYiluatiou of .afety 11auea auoctated 
with: 

o uae of ultrahi&h preeaure (areater thao 20,000 pei) water fluab 
o lara• acale uae of cbeatcal decoutaat~Uou qeou 
o uae of robotic device• for decoutaat~tiou. 

Safety i11ue1 preeented by theee actiYitiea w11l be addreaeed in 
other SERa prior to their t.pleaeutatiou. 

Collective occupational ezpoaure1 aud offaite releaaea for uae of 
ultrlhi&h preaeure vater fluab and u1e of robotic• for 
decoutaat~tion taek• deecribed in thia SER are iucluded in 
Section• 5.1 and 5.2. 

1 . 3 Oraautzation 

Thi1 report ia oraanized •• followa: 

o Section 1.0 provide• an iutroductiou to the SER, includin& 
purpoee, acope, oraautzat1on, aafety claeaif1catiou of 
activitiea, and back&rouud tuforaattou. 

~ Section 2.0 provide• a brief deecriptiou of decout .. 1~tion and 
doee reduction teclmtquea wbicb .. , be uaed. 

o Sectron 3.0 deecribea decontaDi~tion and doee reduction 
activitiee wbich are acheduled. 

o Section 4. 0 addreeeea aafety i11uea aeaociated with tbe planned 
activitiee, 1ncludio& criticality, heavy load baodl1D&, fire 
protect1oo aod 1oduetrial aafety. 

~- llev. 0 
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o Sactioa 5.0 provide• the radiolo&1cal aaaaa.-ent of the planned 
activitiea includin& occupational and offalta ezpoaurea. 

o Sectioo 6.0 diecuaeaa radioactiva waate .. uaa.-ent. 

o Section 7.0 provide• the 10CFR50.59 avaluat1oa. 

o S.ctioa 1.0 11 the a-ry ud cOGClualoua aactloa, ad 

o Section 9.0 a1vea a 11at of referancee. 

1.4 Safety Claaa1f1catioa 

Decontaainatlon act1v1t1aa are claaa1f1ed accordia& to their 
potential t.pact OD plot aqu1,.ant. AD activity 1• daaiauatad ae 
iaportaut to aafaty (ITS) if it involvaa oue or .ore of the 
followlua aubjacta applicable to ITS ayat ... , c~euta, 
atructuraa, and activitlea: 

o lraach of a ayate• preaaure boundary <•·•·• iutercal fluahiua of 
co.poueuta/ayataaa) 

o Potential to eKcaad the toleruce of u eua1uaariua acceptance 
criterion <••I•• acabblJua paiutad concrete to a cloae daetau 
criteria tolerance) 

o Poteutial to 1apact or 1apa1r ability to perfo~ au ITS daa1au 
fuuctiOD becauae of operator or aqul,.eut failure (e.,., 
auperheated ate .. cleauiua, corroaive cheaical claauiaa) 

o Tbe .ove .. ut of a1raif1caut or UD&Aowu quant1tiea of radioactive 
.. tarial 

Decoutaaiuation act1v1t1ea that do uot 11lvohe ITS ayateu 
coapoueuta, atructuraa, or act1v1tiaa are claaaifiad aa Not 
Iaportaut to Safety (NITS). 

1.5 lackarouud 

Tbe Karch 1979 accident reaulted in aKtaualve radioactive 
cont .. 1uat1ou of reactor bu1ld1ua aurfacaa aud ayateu. Iu Karch 
of 1982, a larse-acale decoota.iuatiou eKP&ri .. ut vaa cooducted 
which reaulted in the reaoval of aiaulficaut quaut1tiea of looae 
conta.iuatiou fro• the aurfacea in the reactor buildiaa. Tbe 
priury technique• evaluated included low preaeure fluehiua and 
b1&h preaaure apraylus with water. Abraaive floor acrubbiua, wet 
vacuuaius, and the uee of 't'arloua cbeaical deconta.iuation qeuta 
were alao evaluated. Tbe reaulta of the ezpert..ut are doc\llleuted 
1u lef. 1 . 

Tbe aethodoloay to be uaed for deconta.iuatius aurfacea iuaide the 
reactor buildia& ia baaed upon the reaulta of the arperi .. ut 
deacribed above and aubaequent erper1ence aa1ned in deconta.iuation 
of the auxiliary and fuel baudliu& bu1ld1u&•• The baaic approach 
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con~1ata of fluahiDJ aurfacaa with water to r..ove aroaa dapoa1ta. 
followed by a aacoudary technique auch •• eurfaca coat1n& r .. oval 
or wet •acuualD& to further reduce coataa1ut10D levela. Where 

. appropriate, atrtppabla coatJqa or palut •1 lie appllad to coatrol 
realdual coataaluatJoa. prnent recoatr !ut1oa, and facilitate 
dacoataa1ut1ou MJutaaACe . 

S1&Difieant naourcaa have bean azpendad to reduce aurfaca 
contaaJutiOD level a, radiation upoaure rate aDd aJrboru 
rad1oactJ"rity by nrJoua •thoda of clacoataa1ut1oa aDd other cloee 
reduction technlquea. Thaae effort• have lleeu aucceaaful in 
reducJD& expoaure retea a a abon h tha followJq tabla. Doae 
ratea &1•en are averaae peraoa-aJllJrea/job-bour •• taken fro. 
radJatJou worlt peralt data. 

!lnat1on lOS' 
!lavation 347'-6• 

fall 1980 
430 a1ll1rea/hr 
240 a111Jrea/hr 

Spdna 1985 
67 a1llirea/br 
40 a1llirea/hr 

.Urbome ra4Joact1Ylty and aurfaca coataalutJou levet. have 
lllteviae been reclucecS in aoat norull.racceaaed areaa 1D the 
reactor buildh&· 

Since 1982 a1&Dificaut ezperience with •ny clacont .. 1uat10D 
tecbu1quaa baa been aalud, both 1D the aiiZJ.lJary and fuel b&Ddttua 
bu1141naa and 1D the nactor buildh&• th.la SEll 1a tbua updated 
periodically to include a diacuaaioa of pl&DDecl activitiea for the 
reactor buildiq ID4 to include Dew decontaaiuatJoa or doae 
reduction techDJquea. Previoua iaauea of thia SEll are lafa. 2, 3, 
and 4. 

All activ1tf.ea will be acheduled and f.apl-.uted tbrouah a proar .. 
dealaned to achieve eatabllabed &oal•. CPUM alao •f.ntaf.na a 
proar.. to review theae aoala and to puraue additional optlona if 
cleaired euclpoht objectivea are not bein& acblevecl. 
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Durtaa the paat four year• .. ay decontaainatlon and doae reduction 
tedmiquea ban Man uaed in the reactor bulldla&· Tbaae tecbtquea 
have Man proven on ~arloua typea of aurfacea and for ••rloua 
contaatnatton conditione. lD annal tbaae tecblquea 1nvo1Ye aource 
ruoval by way of phydcal rnoval of the object itaeU or ruoval of 
tbe radtoacttn .. tertal froa ita aurface (decontaa1aat1on). Sbleld1Q& 
11 wo a doae reduction teclmique that .. y be uaed whee aource re110val 
u difficult or nee it 11 deteralned that aource ruoval will ntall 
uaacceptable peraoDDel erpoaurea. Th11 esperlence v11l be of 
111111f1cant value durtaa 1986 wbeD D-rlDa ud baaeMDt decontaainattoD 
act1Y1t1ea are UDdtrtakec. 

2.1 Selection of Decontaalnatlon aDd Doae laductiOD tecbDlque 

Several key factora are coaaldered When aelect1DI the 
decODtaalnatlOD or doae reductlOD tecbDlque to be uaed. Aaoo& 
theae are: 

o dealred eDdpolDt 
o effectlveDeaa of the tecbDlque (1Dcludla& ableldla&) 
o peraoD-ra• ud job-houra apeDt ud aand for a atveD techaique 
o quaDtltlea aDd typea of waatea aeDerated 
o Uplct on coat ud acbedule 
o capatl11Ulty with aupport ayateu 
o procedural requlre.eDtl 
o area acceaatbllity 
o Deed for plaDt .odiflcatlODI 

Thia SER llata co..ODly uaed decout..tnatioD aud doae reductlou 
tecbDlquea. Not all tecbDiquea llated 1D thia S!lt .. , be uaed for 
decoutaatnatloD ta1k1 durill& 1986. Likeviae varlatiODI of 
dacODt..tnatiOD tecbDiquea liated here .. , be uaed for particular 
appl1cat1oua, provided they do Dot cre1te 1afety CODcerca Dot 
addreaaed 1D tbla SER. 

2.2 Lov Preaaure Water Fluah 

tbia technique 1a uaed to dtalodae larae .. ouuta of dirt aud 
debr1a . Tbe purpoae 11 to reaove depoaitl of looae cODt..tnatiou 
aud di1aolve aa auch of the reaaiulaa coutaalnauta aa poaa1ble. It 
11 aeuerally followed with a teehotque wblch YUl attack the aore 
tl&htly adhereut cODt..tnatlOD. 

Low preaaure flu1hiD1 c:leua aurfacea with Yater at DO&&le 
dlacharae preaaurea betveeD 100 aud 1000 pal. to decoutaalnate 
larae aurfacea, hiah flow rate a (be tweeD 20 ud 25 apa) t.prove 
flulhiDJ effeetiveueaa. the teaperature of the Yater at the puap 
diaeharae caD be varied up to 170°F to take advautaae of 
1Dcreaaed aolub111ty of the coutaatuauta at hi&her teaperaturea. 
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le110te fluah1111 operaUoua eau be accoapUabed ua1111 aeveral 
differeut typea of nozzles. Nozzle aelectiou 1a baaed ou provtdiua 
auff1c1ent flow ratea and the ability to poa!Uon the nonlea 1n 
areaa of liaited acceaa due to phya1cal reatrict!oaa or 
radioloatcal coudtttoua. 

2.3 Hiah Preaaure Water Fluah 

Btlh preaaure (lOOQ-20,000 pat) water cleaaiD& attlJaea the 
aechautcal action of a jet atru. to re110ve dirt aDd looae 1 

unbouded aurface coat11111. ly nryilll aneral operetilll 
paraaetera, a vide re111e of reaulta uu be achieved. Oailll •dtua 
preaaurea, looae surface eccuaulatlaa. uu be re.o.ed, wbile 
leevtua the aubatrate intact. Staud-off diatance and t.pl~~&eaeut 
aqle aay be varied to adjuat fluid t.pluae..nt forcea for the 
appropriate deane of re110val. Trial operatloua with .,Uupa and 
1Dloraat1on conteiued in hlator!cal data are uae4 to deteralue the 
required operatina variables. Geuerally, hi&her preaaurea require 
lower flov ratu to aluiaize overapray and haavy aiata. 

Tvo typea of nozzlea in c~ uae are tba atrai&ht aero-dearee tip 
and the flat fan Up. lrreaular aurfacea are raac!Uy claaaed with 
the atra1aht pattern nozzle, wbile the flat fu tip produce• a 
apray vbJch acta like a blade to lift away aarfece accuaulatlona . 
A three-d1~~eoa1oael no&&le aiailar to thoae ud for low preaaure 
fluhtua operat1oua 1a ued for raaote blab preaaure epplleattoua. 
Tbia nozzle operate& at 6000 pai end 25 .,., aa4 rotatea at 8 to 80 
rpe to provide 360 dearee coveraae at a radiua of 3 to 4.5 feet. A 
tvo-diaeuaioual nozzle uu alao be uaed for re110te operations. 

H11h preaaure poaitive diaplaceaeut puapa provide the drivi111 force 
for water cluutua. 'nle pu.p units ued for cleuup eppllcet1one 
operate at diacharae preaaurea of between 1,000 ud 20,000 pai ud 
flov ratea of 4 to 30 I~· 

2.4 Scrubbing 

Scrubbing 11 • aechautcal technique that te aenerally uaed on 
floor• aud walla to reaove looaely held coutaa1uat1on. laaa, 
abaorbeut clotha aud abraaive aater1ala, eucb •• bruabea or pada, 
ere ·uaed for coutaa1uat1on wbicb !a aore ti&btly fiaed . Approved 
cbecical decontaaiuation aaenta aay be uaed to enhance the 
effectiveoeaa of thia technique. Crlt or ebreaivea .. ,. alao be 
added, If neceaaary, to aid in aurface cuttilll or raaoval of a 
portion of the aurface. 

Iqu1ptteot required for acrubbiua Includes aanually aud Mchanicelly 
driven hand bruahea, eud aechanically driveu floor bruahea. 
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2.S Vacuu. Techaiquea 

Dry vacuuaiq re~vea looae c:outaa1uota to the fora of duet aod 
ewa11 debrta aod c:ollec:ta it 1u a baa or c:outaioer. Tbia techaique 
11 'fir)' valuable 111 the neoval of powdered c:outaaiuota aod dried 
reaidue, eapecially froa vater-aeoaitive cocpooeota that c:at~oot be 
fluabed. 

Vet vac:uuaiq re~vea cOGtaa1D&Gta eotnioed to aolut1011 aod 
c:ollec:ta the aolut1o11 Ita a dnaa or c:outaioer. tbe tec:haique 111 
applied after fluah1111 to re_,ve puddlea of c:outaa1uted water or 
other Uqu1da auch aa c:heaicala or oUa. Vet nc:uuaio& al.lo 
a1tlia1na a1r1xlrue partic:l&late c:outaabatiOII a11oc:lated rith dry 
vac:uuaiaa. 

Vac:U\111 c:leaD1111 equipae11t c:oudata of a portable Ullit ddve11 by ao 
electric: ~tor, 1tac:luc!1oa vacuua aec:tlou, aeparator, aod dJ.rt 
re•oval c:oapooeota. The air aeparator reaovea aolid aod/or liquid 
Mtedal froa the a1ratrua created by the vacU\111 pu.p. .Ur 11 
pa11ed throuah a HEI'A fllter prior to bdo& diec:haraed to the 
reactor bullcliG& ataoaphere. lec:auae liquid dropletl tetad to 
decraaae filter eff1c:1eoc:y, the 1y1te• 11 deaiaoed to re~ve 
Uqu1da prior to reac:Moa the fllter. 

2. 6 Scabblio& 

Scabblill& 1a an asreaa1ve decontaaiut1011 tec:hoique wbtc:h rouabetla 
c:oucrete aurfacea and reaovea aurface c:oat1qa with toothed ptat011a 
or a rotat1111 drua. Teat1n& conducted 1u May of 1984 evaluated the 
effec:t1veueaa of re•ov1G& the aurfac:e c:oattoa fro• areal 011 the 
347'-6. el. ua1ua a acabbler. The acabbl1o& operat1011 na 
perfor.ed tu tvo paaaea, each paa1 reaoviG& approxt.&tely 1/16• 
froa the aurface. TLD .. aaure .. nta ahowed approaiaate doae rate 
reduc:t10111 of S0-601 auu aod 80-981 beta. !.ffec:t1vneaa of 
acabbliG& operattoua 11 depeudeut 011 the peuetratt011 depth of the 
c:oGtaa1uota, vh1ch 1a h1&hlY nr1able. 

The 1cabbler 11 ~ved alou& the floor or wall to re_,.,e tbe aurface 
layer. The reaultaut 1urface ia aultable for 1pplic:atlota of epoxy, 
polyaer, or aiailar fi11iahea. The tool 11 ~d1f1ed to 1taclude a 
vacuua ahroud coGDected to a KEPA-flltered vacuua ayat .. vh1ch 
collecta cootaa1Gated duat. 

2.7 Strippable Coatioaa 

The atrippable c:oatin& technique i11volve1 the applic:att011 of an 
oraanlc coatiaa vh1ch c:outa1ua chealcala that aid ita the re~val of 
radioactive contaalunt1 fro• a aurface. It MY alao be uaed to 
c:outrol the apread of cOtataa1Dit1on or to protect a prev1oualy 
decoutaat~~&ted aur~ace. 

The atrippable coattn& Mterial 11 applied aa a liquid vh1ch 
attract• and binda COtataaiunta fro• the aurface. It c011taioa 
aequeatranta , co•plea1n& asenta, oaidlztna/reduciug asenta, and 
wettllll aaenta, vh1c:h algrate iuto the pore• of the 1urface aud 
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entrain the C:OiltaaiD&ntl. When the c:oat1.q driu, the c:ontaa1D&nta 
are fixed ill a aolid layer vhich aay be atripped off the aurface 
and diapoaed of aa aol1d vaate. The c:oatiq ahould be applied vith 
aufficient thicklleaa to provide the tenaile atrenatb nec:eaaary to 
overc:oae adheaiOD durin& ruOYal. 

Equipaent required for the applic:atiOD of atrippable c:oatiqa 
itlcludea an airleaa apray puap, apray aun, aaaociated hoaea, and 
aqueeaeea. A vet-fila thic:kneaa aauae ia uaed to eatabliah the 
c:oatiq thickneaa durin& the applic:atiOil proceaa. The atrippable 
c:oatina ia reaoved vith co .. otlly available equlpaent. 

2.8 Abraaive llaatiq 

llaatitll ateel aurfac:ea vitb partic:lea driven at blah velocity ia 
effective in recovina contaaiD&tiOD, eapecially fro• aaall and 
irreaular aurfacea that are not c:oapatlble vith aechanlcal 
ac:rubbina tec:hnlquea. The blaatina aed1a aay be entrained in air 
or vater. Steel, ozide coapounda, lead ahot, aand, alaaa, or 
zeolite• aay be uaed aa the abraaive aedia. The entrainaent 
preaaure, choice of aedia, reaiatance tiae and nuaber of 
decont .. iD&tlon paaaea deteraine the depth of cut. Althouab the 
cuttina ratea for the technique are alov, a hi&h dearee of 
decontaa1nat1on effectiveneaa can be achieved, in addition to 
c:reatina a aaooth, pollahed aurface auitable for application of a 
protective c:oatina. 

The ·vac:u-Blaat• abraaive blaatina unit ia an air-driven device 
vhich appliea the aedia tbrouah an ezterD&l aun and reclaiaa it 
near the vork aurface ualna a vacuum, thua ain1a1t1na airborne 
hazarda. The aedia 1a rec:lalaed uaina a centrifuaal air vaah 
feature. The unit baa a vide ranae of applic:atlona 1nc:ludina 
c:leanitll, etchlna, fin1ab1na and peen1na. 

lapleaentation of the device ia et111 in the developmental etaae 
for in-containment uae. Field aodific:atona vill be aade to provide 
increaaed aedla etoraae capability, areater vork coafort, and 
atand-off c:apab111ty. The unit vill be evaluated for •booth type• 
decontaa1nat1on and decontaaination of painted and unpainted aetal 
eurfacea outaide the D-rin&• · 

2.9 Xelly Vacu-Kac Decont .. ination Syatea 

Tbe Xelly Vacu-Kac ayatea c:oablnea a •eteaa• c:leanin& nozzle and 
blah efficiency vacuum in a ainale head to peralt effective 
decont .. ination of varloua aurfacea vhile ainlaizina the apread of 
cont .. tnation and impaired via1b1lity fro• •apray back· . It ia a 
aelf-contained ayatea vhich appliea hot vater (flaahina to ate .. ), 
looaena contaalnanta, collect& the c:ondenaate by vacuum, and 
aeparatea the resulting vaate atreaa for proceaaing. The 
aubatantiai temperature increaae over previoua fluahing (240°1 •• 
oppoaed to 1400F) ia effective in removing boron depoaita due to 
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the iocreaaed aolublllty. The water flaahiD& principle takea 
advantaae of the larae apecific volume of auperbeated ate .. , 
reaultio& in a aubatantialy lover waate aeneratioo rate (2 apa 

. .. raua previoua fluahioa in a ranae of 15 - 25 a~) . 

The ayatea coo.iata of five baaic UDita: 

0 rr~aauriaed water aupply 
o Vacuua power UDit 
o Dealater/HEPA filter UDita 
o Liquid aeparator/traah collection ayatea 
o Deeootaa1oat1oo toola 

The ado UDit 1a duiped to aupply veter at 20Q-2)() pal aDd 
au:iaua teaperature of JOOOF to the uonlea, .aUDted iu ata1Dle .. 
ateel vacuua/apray •head· toola, to perfora the actual 
decontaa1oat1on. The ayatea ia deaiped to provide for .oat 
efficient operatioo when the apray ia in a aolid atreaa aa it asita 
the oonle end carrie a a a aueh baat to the :surface u poadble. 

Trial operatiooa have de.anatrated an averaae d.cootaainatiou 
factor (DF) of 5 for a aioale paaa OD ductwork and cable traya, 
with DF'a of 40 at individual aurvey polota. Coaparable ·reaulta 
vere obtained on floor a and vall a. Jare concrete ahoved .uch lonr 
reaulta (DF • 1.6), end aubaequent leaehin& reatored cootaaiaatioo 
levela. Therefore th11 tec!mique 1a uot reco.M"Dded for larae 
acale uae on bare concrete, but aay be uaed oo hot apota auch aa 
boroo depodtl on concrete. L1'1tev1ae, decontuiaatioo of hal Pool 
A proved ateaa cleanln& to be reaaooably effective oo ataiDleaa 
ateel liner aurfacea. Coveraae ratea of at laaat 100 ft2fato on 
painted concrete floora and walla uaioa ateaa cleaoioa indicate 
that routine decootaaioation aainteD&Dce of theae aurfacea C&A be 
accoepliahed in leaa tiae than with the uae of hand acrubbiq or 
equivalent techDiquea. 

2.10 Cheaical Decootaaioation 

Chemical decootaainatioo aaeota , auch •• pboapboric acid foaa, 
aulfaaic acid ael, aod citric acid eoapleae1 aay prove effective 
for decootulnatin& uteroal aurfacea of pipea and tanka and .yatea 
interoale. Small acale uae of apecific cheaicala ia aubject to 
evaluation aod chea1cala are controlled. uaed. and d1apoaed of in 
accordance with appropriate CPUN adalniatrative procedure• and 
applicable Federal, State. and local reaulatiooa. The larae acale 
uae of chea1cala will be addreaaed in other SE.Jta, 1f required. 

2.11 Shieldin& 

Shleldin& for doae reduction ia temporary and doea not preclude 
decontaaination of ahielded aurfacea. Shleldln& aay be a 
prerequiaite to aoae decontaaination taaka for ALARA reaaona. The 
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.. terial u.ed for ah1eld1ua .. y aYautually be decoutaaiu.ated or 
diapoaed of a• rad1oact1Ya waate. Sbieldlua 11 aelected oo the 
baa1a of the reduct1oo factor Deeded, the a•~try of the aource, 
the de&ree of peraaoeoce, decootaaioa'blllty, portability, ~e, 
and 1ocat1oo. ·sbieldiua .. terlal .. y !Delude lu4, auel, 
coocrete, aand, ed water. 

2.U CollpODeot laon.l 

a.-oval of coepooeou or paru of co8p0Deou .. y be u.aed to 
acco.pliah doae reductloo for dlacrete aourcea. If decootaaioatloD 
11 difficult or 1Deffectual, coapooeot re1a0val .. Y be cot~~1dere4 a 
dea1rable opt1ou. 

2.13 U1trahl&h Preaaure Water F1uab 

U1trah1&b preaaure water fluah uaea water preaaurtzed to betweeo 
20,000 aod SS,OOO pal. At thia preaaure water 1• uaed to re~aDVe 
t1&ht1y adherent cootaaiu.atloo layera, ed cootaaioatlou bouud 1u 
corroa1ou layer• ed aurface coatluaa. Tbe operat1oo of the 
ultrahi&b preaaure water f1uah ed 11fety coocerD& preaeuted by the 
uae of thia equ1peeot are addreaaed iu a aeparate SER. 
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3,0 DecoutaaiaatiOD aud Doae aeductiOD Aetivitiea 

3.1 Decoataaiaatioa aud Doae leducttou Aec~ltahed iu 198~ 

tba SEI. for lleactor lu1141q Decoataaiaatioa aod Doae leductlou 
Aetivitlea for 198~ (lef. 4) 11ated aeveral areaa vbich would be 
evaluated for doae reduetloa. The atatua of thue act1Y1t1u 1a 
p'ND below. 

Tba reactor bu11d1q air coolera were ahlelded durioa 198~. A 
ataodiq ableld w.a iu1talled which reduced doae ratea fro• 120 
allllre•/hr to 30 a1111re•/hr eloae to the air coolera. AD upper 
ahleld for the air cooler 80tora •• oot iaatalled. AD naluatiou 
of the upper ableld ludlcated that the prlaary aff~ct of doae ratea 
froa the 80tora waa at the batch oo 347'-6• al. aod that they dld 
oot alplficautly affect 30~' el. floor areaa. Provldlq ablelded 
batch platea for the 347'-6• el. floor batch w.a deteraloed to be 
80re effective iu reducioa the effecta of the air cooler 80tora 
thaD the propoaed uoper ableld. Shielded batch platu will be 
provided iu 1986. 

The 305' el. floor batch wa ablelded. loth l.OCA clueta were abo 
ablelded. The ructor coolaot pu.p 80tor ataod w.a ablelclecl for 
beta ooly, aocl the reactor coolaot pap ataud waa cleteraluecl uot to 
be a aiiQifleaot eoouah aource to juatlfy ablelcliD&. 

A decootaaiutloa teat ualoa the ateu eleaolq ayate• oo part of 
the opeu atalrwell waa perforMd. llovever, cloae rate recluctloo •• 
oot to the clealred 1evela. Further decoutaalutioo without coatlq 
l'e80Yal ia uot couidered to be viable. 

The ablelcl at the baae of the opec atairwell waa aot 80d1f1ecl, clue 
to evaluatioo of poaaible alteraate trauait routea for peraOilllel 
aoiq fro• the 305' el. to the 347'-6• el. !fforta lu provldlq au 
alteraate acceaa route to the 347'-6• el. aocl reaolutloo of iaauea 
clea1ioa with the open atalrwell are to be coutluued, aucl •~· 
dJacuaaed 1D Sectioa 3.4.4. 

Decontaa1uat1on of overheada baa had lialted aucceaa end asteua1ve 
decootuluatioo of the overhead• with 8tthoda currently available 
1a uot planned for 1986. So.e 11alted decontaalutlon of the 
overhead• aay be clooe ou au aa-needed baaia. 

Doae reduction oo the tope of the D-rlqa waa atarted 1u late 198~ 
aod will cout1uue iu early 1986. Tbeae activ1t1ea iuclude 
acabbllna and pa1utioa around the topa of both D-rloaa and re80Val 
of the bi&hlY contaaiuated handrail coatloa. Sbleldloa of the 
polar crane operator atat1on waa dooe. 

Dole reduction to aupport iu-veaael defuellua actlvltlel waa 
co~leted . Theae taaka included re.oval of the IlF platfor. and 
aatu fuel handltua brlclae, and ahielclina the incore iuatru8tnt aeal 
table aocl the cable traya ln the caul area. 
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Currently uo plana are 1n place to drain or fluah pipio& ayateaa in 
the reactor buildln& for dole reduction purpoaea. 

3. 2 Prioritization of 1986 Activitiea 

Tbe recovery prosraa baa been atructured into three phaaea: 

I. Stabili&ation 
II. Fuel Reaoval 
III. Cleanup 

Phaae 1 baa been completed and the baaic objectivea for Phaaea II 
and Ill have been outlined (lef. 5). Pbaae II ia currently in 
progreaa and Phaae Ill cleanup vork haa begun. Final Phaae Ill 
endpoint criteria for radiation doae ratea and contaaination levela 
are being developed. Since the defuelin& program baa been 
initiated the decootaalnation and doae reduction prioritiea have 
ahifted froa aupport for doae reduction for defuelin& (Phaae II) to 
aeneral plant cleanup (Phaae Ill). 

Eatabliahin& prioritiea for decontaaination and doae reduction 
activ1tiea ia baaed on the conaideration of aany factora, auch aa 

o Recovery prosraa direction 
o Prograa achedulea 
o Collective occupational erpoaurea 
o Endpoint achieveaent 
o Area acceaaibillty 
o Other aafety concern• 

Aa auch, decontaaination prioritiea reflect proaraa prioritlea and 
aay be e~pected to chanae aa prograa aoala are achieved, aa nev 
inforaotion becoaea available, and aa proaraa direction chanaea. 

Durin& 1986 significant vork vill coaaence in aeveral areaa of the 
reactor building to vhich acceaa ia to aoae dearee liaited. Theae 
areaa are the 'A ' and 'B' D-rinaa and the baaeaent (262'-6• el.). 
It ia erpected that decontaaination prioritiea and plana aay chan&e 
aa additional information becoaea available about theae areaa. At 
the end of 1985, prioritiea vere developed for aajor reactor 
buildin& decontamination and doae reduction activitiea. Theae 
priorities vere developed baaed on prograa direction and the 
prosraaaatic prioritiea liated belov. 

1. Decontamination and doae reduction to aupport in-veaael fuel 
reaoval 

2. Decontaaination and doae reduction to aupport ez-veaael fuel 
location in the D-ringa 

3. Decontamination and dose reduction to support ez-vessel fuel 
reaoval 
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6. laaeaeut aro11 water fluahiq and aeoeral cleanup. 

Decontaaiuation and doae reduction to aupport in-.eaael defueliq 
baa been coaplete4. uy uw aource created due to defuelln& 
act1v1t1ea, auch aa contaa1uat1on in DWCS pipiq or valna 0 w1ll be 
a1t1aatad •• needed to enaure ~t doae ratea to defueliq 
operator• are aaintained aa low •• reaaouably achievable. Doae 
reduction anc! decontaaiuUon ill tha D-riqa will be ace011pliahad 
•• early •• poaaible to pro'rl.de acce11 for erveaael fuel location 
data takina actidt1ea. laeed on fuel n80'Yal requinMDta aud the 
deal red end pOinte 1 decontaa1uat1on 1u the D-rill&• will be cc.plete4 
to achieve Phaae III endpoint criteria. Cbaracter11ation of the 
baaeaent will be perforaed and will be uaed aa input into future 
decontaa1uat1on and doae reduction pl.&Da. lto41f1cat1oua to 
peraouuel trana1t routea ft'OII lOS' to 347'~- ela. will be aade to 
allov robotic acceaa to the bea-t da the open atairwell. Vater 
fluah1n& for the baaeaent to rl80'11 looae contaa1uat1on and to 
c:onaolldate aludae ia acheduled to be perforaed 1u 1986. 

Due to the priorltilation of acti'rl.tiea in the reactor buildla&, 
decontaaiuation ac:tivitiea will be coordinated with oaaotua 
defuel1n& operat1ou. thia inc:ludea work wbic:h 1apac:ta or baa the 
potential for iapacUns defuellua operation• on the work platfora. 
An e:uaple of th1a type of act1Y1ty 1a the decontaa1ut1on and doae 
reduction work plauoed 1u the 'I' D-dq. Currently, c:arta1u areaa 
of the 'I' D-r1D& are uaed for atoraae of loua handled tool a. 
Decont&lliuatiou and doae reduction actlvitiaa and defuelina 
operatlooa will be coordinated to euaure au acceptable interface 
for the ac:coapllabaeut of both proaraa objective• 

3 .3 Ac:t1v1t1ea iu the D-liuaa Duriua 1986 

3 .3.1 Current Condition• 

.· 

Data obtained fro• TLD placaaeot, , .... ray apectroaetry, 
aaaaa ray photoaraphy, radlolo&lcal aurvey, and aubaequeut 
aoalya1a deaonatratea that h1ah levela of coutaa1uat1ou on 
the ICS c:oaponeuta beneath the alrror 1uaulat1on and ou 
atructural aurfacea are reapoualble for the .. jor fraction 
of e:r:poaure ratea in the upper 10011 of the D-riqa. Lower 
areaa are iucreaa1naly luflueoc:ed by aourc:ea iu the 
baaeaent. 
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All ()f Auauat 30, 1985 tbe followiua aeaeral eoDdltlODa 
.slated lu the D-rlqa: 

!levatlOil ~!J!21Ure l.atea 

• A • D-l.1q 349' 80 .a/br - 5 1/br 

330' 1 a/br 

315' 750 all/br 

308' 1.2 1/br to 6 1/br 

295' 10 a/br u4 areater 

'I' D-Jllq 356 ' 0.45 1/br to 30 1/br 

349' 1 a/br to 6 a/br 

330' 8 a/br to 20 a/br 

315' ankllOWil 

308' UDkllOWil 

295' ankllOWil 

3.3.2 Aetlvltlea to Date 

Deeoat .. lD&tlou au4 do1e re4uet101l work to 4ate ba1 
luelu4e4 1ov pre1aure f1uah1D& froa tbe D-rlq top to 
aupport ez-veaae1 fuel loeat1ou u4 4ata aequlaltlou 
efforta. The1e f1uahea proved to be ouly e11&ht1y 
effective lu the re4uctlou of do1e ratea; however, tbey 
were effective lD re4uciq 1ooae aurface eoutaalD&tlou on 
ezpo1ec! aurfaee1 . Doae ratea aD4 eoutaalD&tlou reaalu 
above acceptable 1t.ita for astlllalve aetlvltle1 . 

Soae alrror iaaulatlou bae beau raaoved to allow aceeia to 
tbe ateaa aeuerator ud pre•aurl&er aurfacea for the 
purpoae of ez-veaael fuel loeatlOil AD4 quaatifleatiou 
actlvltle1. It VII di1coverec! after inlulatlOD raaova1 
that ezteualve bi&h apeelf! ~ctlvity eoataalD&tiou VII 
preaeut ou tbe equl~eut aurfaeea. ·Tbia aetlvlty 11 ill tbe 
for. of aalt depolitl, bi&blJ eODtaa1Date4 eoatlqa, u4 
eorroliou pro4ueu bouu4 to tbe eqlllpMDt aurfacea. 1'be 
aouree of tb11 eoutaalD&tlou ba1 beea po1tulatec! 11 aeepeae 
an4 flue apraya of reactor eoolaut froa flttlna• 4uriq aud 
after the accident. rue la aa.evbat aupporte4 by 
ra41at1oa aurvey an4 , .... ray pbotoarapby reault1 for both 
1te .. aeneratora aa4 tbe upper realou of tbe . preaaurl&er. 
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The aource of coataa1aat1on and aajor eZJOaure aourcea in 
tbe 'I' D-riq are auUMd to be of aia!lar character to 

.thou in the 'A' D-riq. Kiaher re41at101l readiqa h aOM 
areu of the ' I' D-riq are poatulate4 to reault froa 
areater aeepaae froa the hatrUMnted aauvay • iaapcction 
port , ed bot lea Yent .,al.,. . The atteapte4 natart of 
&CP-21 duriq the accideut at the poiDt 1D tiM Dear where 
..n- core diaruption occurred aay han tended to 
traaaport core rea!Oil aateriala (cl.addiq aharda, claddha 
olddea or hydridea ud aOM fuel flaaa) to tbe 'I' loop. 
Tb11 flov laated only aeconda yet traaaported a a11Qificaut 
wlUIIe of re11ctor cool!o.,t to the ' B' loop. The reault of 
tb1a depoaitiou waa to place a h1aher ra41onuelide loa41D& 
1Dto the atapated 'I' loop. 

Calculatioaa of doae rate COiltributiOil fro• a reaaoaable 
eatiaate of depoaition of fuel aateriala in the ateaa 
aeneratora aDd aaaociated pipiq do Dot esplah the hi&h 
eziatiua doae ratea in either 'A' or 'I' D-riq. 
Additional radiatiOil aourca aodelin& deaonatrated that doae 
ratea 1u the D-riqa eauaot be ezplaiue4 by htemal 
CODtaainatiOil of lCS COIIpoueDtl at leYel.a equal to the 
h1aheat coataaination fOUDd on the H-8 laadacrev. 

la41atiOD profUe data reaultiq froa peraODDel aceeaa to 
the ' A' D-riD& dovn to el. 308' coupled with tLD atriDJ 
drop• to el. 282'-6• deaoaatrate that at el. 308' only 
approziaately 30% of the doae rate 1a due to aourcea below 
el. 308' , Above el. 308' the proportion of the aeueral 
aree doae rate reaultiD& froa the baaeaent decraaaea 
rapidly. 

3.3.3 Overall Approach 

The aeueral approach to be uaed in the work in the D-rtuaa 
ia to perfora ueceaaary doae reductiou to aupport as-Yeaael 
fuel location data tekina and then to decODtaaiaate to 
aupport ex-.eaael fuel reaoval and to aebieye Pbaae III 
end pointe . 

The current atete of plaunina for es-Yeaael fuel rtaoYal ia 
dependent on es-Yeaael fuel location data which ia 
iucoaplete at tb1a tiae. for the purpoae of tbia 
deacription ex-veaael fuel reaoval taaka in the D-riqa are 
aaall8ed to include r •oval of reactor coolant PII8P aotora 
aDd puap iapellera fro• each loop. Tbia aceaario nquirea 
the aasia\18 doae reduction ud decoutuiaatioa effort that 
vill be eaaociated with es-Yeaael fuel re.oval. In the 
abaence of ex-veaael fuel reaoval requireaenta, techniquea , 
ud poaaible chaD&ea of proaraa co•pletion criteria, the 
decontaaiaation approach auat aaauae th1a aaziaua effort 
aceaario. 
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3.3.4 Doae Reduction 

Doae reduction to aupport az-veaael fuel location v111 
follov the general aequence deacribed belov: 

o Reaoval of cootaaioated coating• froa the top of the 
D-ringa coupled with reaoval of the contaa1oated D-r1na 
handrail coatin&• will be done firat to provide a lover 
ezpoaure location for decontaa1oat1ou aod aupport 
peraoooel. Scabbl1na of the topa of the D-r1nge waa beaw 
1n late 1985. 

o Low and hi&h preaaure flu1hing will be u1ed to reduce 
looae aurface activity level• and to help reduce airborne 
radioactivity aeneratiou durin& other work atepa. 

o Selected reaoval of airror in1ulat1on froa RCS coapooenta 
will be done to reduce doae ratea in areas of required 
ecce••· 

o Ezpo.ed RCS coapooentl v111 be clean.ed by bi&h pre11ure 
water flushing . Kore •aare111ve technique•, eucb •• ultra­
blab preaaure water flu1b, which ia not within the acope 
of thil SER, aay be uaed . Abrutve bleating of coapooentl 
and acabblin& of concrete aurfacea aay alao be conatdered. 

o Temporary abieldin& will be ueed for diacrete aourcee 
where decontaaioation ia ineffectual or not do1e effective. 

3.3.5 Endpoint Acbieveaent 

In general the following aequence will be followed to 
achieve end point do1e ratel and contaaioation level1. 

o Mirror 1n1ulation will be 1eaoved •• ~equired. Since it 
is likely that contaaination exieta within the layer• of 
atsinlea1 ateel of the airror 1naulation, it i1 currently 
believed that decontaaination of the panela to clean 
level a ia ~~t feasible . If thie ia the caee, reaoved 
airror inlulation r\nell will be cut and packaged •• 
radioactive waite . The cut airror inaulation aay undergo 
further volume reduction at a later tiae . 

o The upo1ed aurfacea of RCS coaponenu will be cleaned by 
bi&b pre11ure water to remove hi&h apecific activity 
conta=ination and contamioation pre1ent 1D corro1ion 
layera . 

-20- Rev. 0 
0267Y 



~----------~----------------------~--------------~---.-~ ---- -- -
U737-2-G07-l12 

3. 4 Activitiu to Support laeeeent Recovery Dur1aa 1986 

3. 4.1 aJrrent Collditiou 

• the reactor buU.dia& beaeeent baa aeeral area doae ratea 
raq1Q& up to h~mdrede of rulbour and hl&h aurfaee 
CODtaa1Dat10D levela. Local alrboru CODtaa!UtiOD 11 
lJkel.:r to !Acr ... e durtaa dacODtaaiutlOD of the beae81Dt. 
theae factora .Ue it advlNble to bolate the b .. tiMDt froa 
the hl&her floor lavel.a of the reactor buU.dlaa to a1da1ce 
further eODtaldut!OD of cleaner levtla. OlaraeterhatiOD 
act1nt1ea plaDDed for the reactor bulld1a& beauent dur1q 
1986 !Aclude obtaiaiQ& further data oo doee ratea, eediDeot 
th1clu1eaa aod peoetrat!OD depth of rad1oact1dt:r 1Dto 
cODCrete aurfac••· 

3.4.2 Cbaracter1cat10D of the ...... at 

3.4. 3 

thla ia aD OD-aotaa actint:r ad 1a prueaU:r bela& 
perfor.ed re~tely uetaa the R.-ote lecODDal•eaace Veb1cle 
(UV-1) ad 'rideo iupeet!OD. Data obtaiaed b:r the UV-1 
abov aeeral area doae ratea raaaiaa froa a low of 5 
na/bour 1D the 11ortb ... tan •ector to a -.n- of 318 
rulbr 1D the •outbeutero aector. Sed!MDt level.a have 
alao beea r..otel.y detera!ud by 'rideo iupeet!OD aataa the 
llV-1. Vall core bona takeo b:r llV-1 haft bee ueed to 
deteralae tbe peoetratiOD depth of rad1oactiv1t:r· the 
aedi-.ent wb1eh ia preaeot OD the bele-.eat floor 1a deepeat 
1A the aoutb ad 1outbveet aectora a~~d th!DDut io the 
aorthero aDd ea1taro •ectore. Future aae of the UV-1 'rideo 
aDd core bore of tbe walla v1l1 be aup~eoted 1D 1986 by the 
u1e of tLD' • ltrate&icallJ pl1ced OD equi,.ent 1o the 
beauent. COre boree OD the floor v1l1 alao be ueed for 
charactericatioo of the beleaeat duriaa 1986 if the aed1Mnt 
baa beea ~d. 

laltMGt laolatlOD 

To prevent croae-cootaaiutioo of the lOS' and 347'-6• 
elevatiou froa the baauent, and po1aible cro••­
cootaaia•Uoo betveeo the upper level•, it .. y beco11e 
oecuaary to lla1t opeuiqa betveea floora. the top• of the 
D-riD&a .. y aleo be clo•ed, ia vbleh ea1e the D-r1aa• v1l1 
becoee a part of the baee•a t froa aD air cODtrol 
v1evpo1at. the aeed for a berr1er on the topa of the 
1>-rtua• v1l1 be evaluated OD the bella of the actidt1e• 
plaaned ia the D-rioa• aad ezperieace with the apread of 
cODtaa1ut1oo durioa D-rtoa decODtaaioatioo actintiea. 
L1ltev1ae, the aeed for llolaUOD of floora will be evaluated 

• OD the poteoUal 1pre•d of cODtaaiutioo betveea floora 
durioa decontaaioatioo act1v1titl . tbe aethod ueed to cloae 
aD opelli!ll depeade on t he ebe of t he openia& and whether 
aceeaa t hrouah it 11 likel:r to be required durtoa 
decontu1oat1on •ctiv1t1ea. S.-11 opeD1D&•• 1ucb aa pi pe 
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peuetratiou IUid the ae1aa1c a•P• c:au 'be aealed ua1u& 
upalldable polJMra. A layer of atrippable cNtiu& or epo.y 
pabt uy 'be ueceaury to euure airti&bt aeala. I.aqer 
opelliqe. auc:h u atairwtl.la and arat1'Q&e. will nquire 80re 

· ao11d atnc:turea auc:h u •tal c:apa or nc:loeurea. Hatchel 
or airloclta uy 'be ued to proTide acca11 to laqe 
peutratiou auc:h u floor hatc:hee. the ue of c:apped 
alene• with polJMr• wUl allow ac:ceea to the ... u 
peutratiou. A coab!DetiOD of polyur IUI4 atruc:tured aula 
.. ,. &lao 'be ued. 

the need to 8041f)' ruc:tor buildiq BVAC l)'lt... to 
ac:c:o..odate the ••tablilbalt of ilolaUOG a011e1 11 bdu& 
naluated. If the saeed for BVAC 80C!if1c:at1ou 11 
utab11ehed. the currnt onrall appr011ch 1a that all air 
diecbaraed froa the air coolera will 'be directed to tbe 
347'-6• el. b)' ,.,. of the toeA cluc:ta. the I.OCA dllCta will 
be equipped with flltera to prn!'llt apread of airborne 
cwtaa1D&tiOD. tbeee flltere w1ll saot be required to be 
hiah effic:incy flltere but will be cleeirued to filter out 
the laqer dud partic:lee which are ueoc:iltad with the 
predoai~a~nt aourcea of airborne rad1Nct1Y1t)'. Air froa the 
air cooler• will 110t be auppliacl to the bu ... ut Iince 
ac:c:eea b)' people will be a1Diaa1 in that area. the 
c:apabillt)' to uiutaiu uaathe pre .. ure in the reactor 
bu1ld1'Q& w1ll be ntabed for lUI)' nactor bu1ldiq BVAC 
80C!ific:atiou cOillidered. 

3.4.4 Decwtaa1~a~t10D aDd Doae aeduc:tiOD 

: 

Ce11eral area doee ratea isa the be.eeMot are e:rtreMl)' hiah. 
leceot M&lllreMOtl taken b)' IIV-1 iodic:ated doee ratea 
riUIIiu& up to 318 rulbr. Dtcwtaa1D&t10D IUid doae 
redllCtiw actiY1t1ea at thi1 level will therefore be 
perfor..d re80tel)'. the ec:t1Y1tiee will 1oclude hiah 
preeeure fluebio&, vacuua1111 of aed!Mot, aod deveter1D& the 
baaeMut. 

Prior to atartiua decODtaaiuation act1Y1tiee aoy electrical 
equip..ut that cannot be fluahed with a hydrolaeer will be 
1deot1fied. A detera1D&tion of the iapact fluahiua will 
bave Oil the eed1Mut vaete clall will 'be ude prior to 
fluehiD& or aed!Mot reaoval. 

Hiah preeeure fluahiua w1ll be uaed to r..otel7 fluah all 
acceaaible vall•• overheada. aod equ1peeot froa the 
oortbeaat quadrant to the eoutheru quadraot, ioc:ludiD& the 
eocloeed atairwell aod leakaae cooler c:ubiclee. 

FolloviD& the fluahiD& in theee areal a vacu1111 attached to a 
ra.ote device will be uaed to reaove the eediMut io the 
area froa the aoutbweateru outer edae of the leakaae c:oolera 
to the uortheeeteru 1ector of the baltMot. Traoefer of 
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the ae41Mnt froa the b&~e~~ent w1l1 be covered l1l a "parate 
aafet:r evaluat1cna report. Sed1Mnt iu ar .. a that the r..ote 
device cuuot reach can be fluabad towarde it b:r a n-ote 
fluahiua wand operated .. nuall:r throuah floor pauetratioaa 

• froa the 305' left! or b:r the h1ah preaaure fluahiA& tool. 
A caaera oa the reaote device w1l1 aid iu detera1n1D& the 
directioa for fluah1q. 

The reactor bulldiua •U8J' PU8J'• w1l1 be aaed to ft80YI 
"d!Mnt and vater clue to clecoataaiut1oa act1vit1ea. lt 1a 
bovn that oae of the two •U8J' papa 1a ill worUua order; 
however, before clevaterina ia atarted it 1a planDed to have 
a c:oatiuaenc:y puap available for ue. lD edd1t1oa to tlM 
au.p puapa a reaote clevice fitted with • h,..Srolaaer w1l1 be 
uaed aa ueceaaary for 80vina atancliua vater toward• the 
floor draina. l'bia .. ,. alao be aaecl to .... , water froa 
auapected drain areae ill au att.-pt to locate draiua. 
Cloaaed clraiua .. y be cleared by hiah praaaure fluahiA& or 
b:r naovi111 the clraiu cover and uaina a 80le uoule. for 
area• where a draiu cuuot be fowd by hyclrolaaina, 
vacuua1111 .. Y be aaed to n~~C~Ve ataudiua water froa around 
the floor clraiu. 

The area 1u the baae~~eut around the opeu atairwell w1l1 be 
treated iu the aue way u deacribecl above but w1l1 be · 
clecoataaiuted u a aeparate eutity becauae of 41fficultiea 
ill acceaa. Prior to auy work beiDa perfor.d in thia ana 
it ia aeceaaary to provide acceaa throuah the open 
atairwell. l'bia uceaaitatea aodificatiou to the uietiD& 
ahieldiq arowd the atairwell. fluahiua of the atairwell 
.. ,. be perfor.d bJ hi&h preaaure aud ultrahl&h pnaaure 
fluahi111 perfol'llld froa the 305' el. flaahiua of overhucla, 
walla, floora aud equipeent, aad!Mot r880val aud clcwaterina 
will be perfor.d aa deacribed for other araaa of the 
baae~~ent, taUD& care not to aae hi&h preaaure fluahiA& oa 
vital electrical equip~~ent that 1a auaceptlble to 4aaa&e. 

3,4,5 Alternate PeraOUDel Traaait froa lOS' !.1. to 347'-6• El. 

Duriq 1986 the open atairvell above and belov the 305' el. 
will be 80dif1ed to perait robot acceaa throuah the 
atairvell ope1lina to the ba .. ~~ent. 

Duriaa the aodification work and durtaa aubaequeut period• 
of robotic work iu that area of the baae111nt the atairvell 
w1l1 uot be uaable for peraOUDel traaait to the 347'-6• 11. 
AD alternate route to the 347'-6• el. will be .. de available 
by way of the encloaed atairwell . The fealibWty of 
ahieldiQ& ioaide the encloaed atairvell at the 305' el. or 
at the 326' el. platfora w1l1 be evaluated. Baaed on the .. 
evaluation• the whole atairvell Yill be uaed or acaffold 
ataira to the 326' el. atairvell entry will be uaed, with 
the e%1at1os ata1ra beina uaed above the 326' e l. 
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If doae reducUou iu the euc:loaed atalnell ia auceaafl&l 
euouah it .. ,. beco• the priury acceaa route to tbe 347'-6• 
el. If trault do .. • are atlll hlper · for tbe ac:loaed 
atalrvell, the opeu atairwell •Y nulu aa the priury 

· tranalt" route. If the opeu atalrwell nulu the priurJ 
tranalt route, the traualt doae uy be reduced by repladq 
tbe ahield at the 305' el. ad pladq laacl curtala 
ahieldlq arouDd the opeu atainell to reduce tbe doae rate 
oc the ata1rvell froa c.abl,e tray• iu the 305' al. crterbaad 
area. CoaUq n80Yel froa the atainray atructure uy alao 
be coualdered. 

3.5 Hiacellaaeoua ActlYitlea 

Other decoutaaluatlou aad doae reductlou acUwltiaa uy be doue iu 
the reactor buildiq durlq 1986. Actlwltlel which were oaao1111 at 
the eud of 1985 arez 

1. IDatallatlou of ahlald puela ou the 347'-6• al. equ..tp.eut 
floor hatch 

2. Sc.abbllq of the top of the elnator boualq 

lD addltlou actlrltlel u y be acc~Uabad al tha uaed arlMI• If 
defuellaa operatloua, auch aa tool cbaaaeout/atoraae or nwcs 
operatlou create• uav aourcea, doae nduct lou actiwitlea to reduce 
the effecu of tbeae aourc:ea uy be doue to ulutaiu low operator 
doaea. 

3.6 Dec:outaaluatlou UfectiTeueaa MeuureMUU 

Tbe effec:tlveueaa of dec:outaaiuatlou operatioua 1a 80Ditored to 
evaluate proareaa. 'lbe Maauraeata takeu ate iu acc:ordauce with 
CPUN lad1oloa1c:al Coatrola procedural aad effec:tlweaeaa la 
deteralaed by either Data Kaaaae•ut aad Aaalyala or the 
Dec:outaaluatlou Sectlou. 

3.7 Coataaiuatlou Coatrol 

The deane of c:outaa!uatlon c:outrol e~loyed la c:outalUMat warlea 
with loc:atlona and the uuaber of job-hour• to be apeut 1u tbe 
area. 'lbe defuellaa area and aaaoc:lated tranalt areaa ou elewatlon 
347'-6• el. have the .oat coutrola, Yhereu leaa frequently uaed 
areaa of el. 305' are leaa atrluaeutly controlled. Methode of 
contaalnatlon control are adalnlatratlwe coatrola, eqiueered 
controla, aad dec:ontaalnatlon aalatenanc:e practlcea. 

3.7.1 AdaialatratlTe Coatrola 

Adalalatratlve c:outrola are procedural practice• uaed b1 
" individual vorkera, in conjunction with health pbyalc:a 
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aupport, to ccn~trol the apruc! of ccn~taa1D&tlcn~. tbeae 
procedure• u18t to reduce reccn~taa1D&t1011 aud 1apleaeut 
•fftcteut radtoloatcal practlcea, auch .. the uae of alo~e 
baa•, aDd atep-off-pada. 

3.7.2 !Qa1u.ered Coutrola 

!q1aeerec! ccn~trola iuclude equ1~ut &De! tac.b1quea 
deYelopec! aDd ccn~atructed to a1u1a1&e a at~au rad1oloa1eal 
ba&ard, to ccn~trol ccn~taa1D&t1cn~, &De! to facWtate 
c!~c011taa1D&t1cn~ aaiuteu&Dce. Eaaaple• taclude teaporary 
~eatUatiou ayateu, teau, &lid eucloaurea &lid the D&e of 
atr1ppable coat1qa. 

3.7.3 Decoutaa1uat1011 !Ddpo!Dt &De! Kaiutauauce 

After a deccn~tuJ.uat1011 aoal baa been eatab11abed, a 
ccn~taa1uat1ou euc!po1ut 1a c!etenaioec!. Proan .. 1a Maaured 
by coapartq oqotq reaulu to the cdpotut. Vbau the 
euc!potut 1a achtend, the aapbaata 1a ahiftec! to 801litor1q 
tbe rad1oloa1cal ccn~d1t1cn~ within aatabliabec! toler&Dcea. 
Decoutaa1uat1ou aduteuauce 1a a routiua act1T1ty. 

Deccn~taa1uat1ou .. tutnaDce 1a aD 0111' · 31 proaraa to 
u1uta1u hi&h occupaacy areaa at low lnala of looae aurface 
ccn~taa1D&t1cn~. tbeae areaa are .. tateiuad .. cla&D a• · 
practical to a1a1a1&e pere011Del protect!~• cloth1111 
requtre•enta, to a1u1a1&e tbe uae of raap1ratory protect!~• 
c!evtcea &De! to a1u1ai&e tbe po .. tbU1ty of eklu 
ccn~tuJ.uat1oua . 

Surface cout .. 1D&t1ou level• for c!1ffereat areaa will be 
apec1Uec! aa a c!eccn~taa1uat1ou .. tuteD&Dce aoal. the 
c!efue11111 vork. platfora aud the area• iu the refu.el1111 c&Dal 
will be u1uta1ued at low levela of looae aurface 
coutaaiuat1oa c!ur11ll the defue11q proaraa. 
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4.1 Cr1t1e&l1ty 

Cr1Ueallty of. fuel eitber 11l the core reaiOD or outeide the core 
u preeluded by •au of poteOD, ••-trY or quaatity of fuel. 
Durtua decoutaata.atiOD the acth1Uu thet could bcruae tbe 
poteatial for a cr1Ueallty avnt an: 1) dUutiOD of the reactor 
coolaat duriua water flaahiD& act1Y1tiea throuah the top of the 
naael or Yt. fluahiq of other prt-ry a:ratea ca.poante auch .. 
the ateu aeueratora or the preuurber aad 2) cr1t1eallty of fuel 
which MY have lleeu trauported to the reactor buildiq buUI&Gt 
floor ll:r wa:r of the reactor coolaat draia uu. 
4.1.1 loroa DUutioa of the ICS 

hrtua water fluabiq acthitiea 1u the ructor buJ.ldiq, 
poteutial boroa dUuUoa of the ICS tbrouab two patbwa:ra hea 
heea coaaidered. Tbeae patbva:ra are throuah the opea 
reactor Yeaael aad throuah o~• 1a other coepoueota of 
the ICS. 

lorou d1lut1ou throuah the opea ructor Yeaaal will be 
preveated b:r adaiaiatrat1ve coutrola. PluahiD& directly 
above or arouad the top of the reactor naael wUl uot he 
peraltted dur1ua defuellaa acUntiea with abield paaala 
ruoved froa the defue11ua work platfor.. Vbn 
decoaea.iuatioa operatioua preaeat a poaaible d.ilutiou 
patbwa:r throuah the opea naael, all defueliua work platfon 
ah1eld paaela ~r a teaporar:r aupport atructure will be 1a 
place aad au i~~pervioua cover.tua wU1 be U.talled to 
preYeat uuborated water froa euter1q the naael. Vater 
borated to RCS levela •1 he uaec! for decoutu1uat1oa wbeu 
there 1a a potntial for 1atroduct1ou lato tbe ICS. 

Duriq decouteaiuaUou act1Y1t1ea 1a the D-T1qa, water 
fluahina of lCS coapoaeate rill be doue. A.8 part of the 
ez-ve .. el fuel locat1ou proara~~, opeainaa •:r be created 1a 
the ICS by re.oval of 1aatruaeut porta aad .anwaya 1a ateu 
aeaeratora or the preaaur1zer. loroa d1lut1oa of the ICS 
via theae patbva:ra will be prenuted by ODe of the follorina 
•thode: 

1. Vhea uucovered opeaiGaa 1u ICS coepoueata edat, 110 water 
fluahiq vill take place ill the affected D-riaa. Other 
decoata11iuatiou •thode, auch aa beadacrubbiq or vacuua 
techniquea, which do 11ot preaeut a credible boro~ 
dUuUou hazard, •1 be ued. 
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2. Vater fluahiq 111 the affected D-rill& caD only take place· 
1f au 18perv1oua cover baa ben uaed to eeal the opeDia& 
alld 1f .. ur fluahia& will aot be perforMd h the area 
of the opeuia&o or 1f water 1a borated to ICS lenla. 
Proce4ur .. tbat ftrify tba cover illatallaUou ud 
couditlou will be uaed ill tbaae circuuteocea. 

3. A11J ~placeMilt batcbee or conn for ICS co.pounta to 
be uaed t \: perait 4irect .. ter fluahiaa iD tba area of 
the cover will be capable of witbat&lldiq the 
4ecoutaa1oatiou water apr~! 4irected OD the cover• 
without leakqe illto the ICS C"'--;'OUilt. 

4 . 1 . 2 Ullborate4 Vater ill the leactor lu114ioa Su.p 

In the put 4ecoutaa1oat1ou .. tar ued h the reactor 
bu114ioa for aurface decoutaaioatiou hu cootaiud borou for 
the purpoae of criticality coutrol. Tbe two iaauea 
illVolvina uoborate4 water h the auap b&ve ben ad4reaae4. 

Firat. it ba4 beell couenatlftlJ ua-4 tbat the llu_.,t 
could coutaiu aufficint fuel to pnant • cr1Ucal1ty 
bazar4 aboul4 unborate4 .. tar be ue4 h qu&Dt1ty. !be 
Safety Evalv.atlou Report for luctor luildioa S~ 
Criticality EY&lv.atioo (lef. 6) baa 48801l&trate4 by .. ,. of 
... aured data ad &ll&lyda tb&t the ..an- qU&Iltity of fuel 
that could be located ill the baaeMCt of the reactor 
build11ll 1a ioaufficiellt to create a c:rit1c:ality coucero 
uoder credible coudittou. 

Pri or to NRC approval of lef. 6 0 .. ter borated to 1700 ppa 
will be v.aed for aner&l reactor hu1141D& 4ecoutaa1cat1ou. 
However. the uae of uoborated .. ter for 4ecootaa1oat1oll 1• 
preferred for eeveral reaaoua. 

1 . The eccu-ulatiou o! borou .. 1u oo decoutaa1oated 
aurfacea iDcreaaea recoutaa1oat1ou by illc:reaaill& the 
aobiltty of coutaa1oanta. 

2. lorou aalta iDcreaae airborne radioactivity potntWa . 
aud 1ocreaae alip &lld fall hazarda. 

3. Borated water iDcreaaea wear to 4ecoutaa1oat1on equipMilt 
and baa ltaited the uae of decoutaa1oatiou technique• 
auch a ultrab1ah preaaure .. ter fluab. 

Therefore the uae of unborated water for aurface decoutaa1-
oat1ou 1a preferred for llDraal aurface 4ecootaaioatiou 
throuahout the reactor bu1141Q&. 
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Second, in the aYat that a lou of priury ayatu inteadty 
occura, water froa the bueaat .. y need to be recirculated 
to the reactor Yelael. The recirculation wat.r via the u 
a~.~~~p recirculation ayatu auat be a aiut.m of 43.50 ppa 
boron. Thia requlreaeut will uiat aa loua a a a quantity of 
fuel equivalent to a critical .... 1a located in the priury 
ayatea. 

Due to thia requirneut for water recirculated to the 
reactor veeael froa the auap to be oo le11 than 43.50 ppa 
boron, 110 aore than 70,000 aalloce of wborated water aay be 
allowed to accuaulate 111 the bueaeut and au.p. Thia ia 
baaed on dilution of veaeel water and JWST inventory and the 
capability to 111ject hiahlY borated water. The ba1i1 for 
thia inventory of wborated water iD the auap ia aiva 111 
Ref. 7. 

Adaiuiatrative control• vill be ueed to eu1ure that the 
.. xtaua alloveble quantity of wborated water in the 
baeeaent ie uot uceeded. Proa a decoutaaiuatioc etaudpoint 
the aaz1aua allowable accuaulation of 70,000 aallone 111 the 
baae=ent ia not a very reetrictive liaitation and ahould not 
aignificautly iapact water fluehin& operatione. 

Site Operation• v1ll aaiutaiu record• of all lov and 
unborated water ueea and inventory in the reactor bulldina. 
Site Operation• v1ll aaintatn liaieon vith Vaete Manaaeaeut 
111 order to .. tch water procea1i111 capabilitiel with 
decontaaiuation uae. 

The intake for the portable p1.111pa that vill recirculate 
vater from tbe U baae•ent to the reactor vea1el ia equipped 
v1th a ecreen with 3/8• x 1 112• alota which preveuta larae 
debr1• fro• entering the puap. The puap la deaianed to pump 
water and any entrained debria that can pa1a through the 
alota , without dauge to the puap. If durin& operation the · 
acreen becoaea clogged, it can be cleared by aoaentarily 
ahutt111g the PUIIJI off and/or relocating the puap if 
ueceaaary. Therefore, it ia not expected that debria in the 
RB ba1eaeut vill preclude recirculation. 

Solid .. teriala (e.a • • concrete and paint chipe) reaoved 
froa contaalnated aurfacea during decontamination activitiea 
aay eventually accuaulate in the reactor buildina baaeaent. 
The1e aater1ala aay be introduced into the reactor veaael in 
the unlikely event the recirculation aode il uaed to 
aa1nta1n the reactor veaael water level. Theee eolid 
aateriala are not expected to replace borated water •• the 
priaary aoderator , thua, baaed on Ref. 8, there ia 
eaaentially no 11a1t on the aaouut of the aolid aaterial 
that can be 111troduced iuto the reactor veasel. 
Conaequently, it ia concluded that the aolid foreign 
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uteriab. n~K»'ted fro. coutaa!uted aurfacea duriq the 
decoutaa1ut1ou act1Tit1ea. aud trauaported to the ructor 
veaael dur!Q& rec1rcW.t1ou operat1nao wtll aot create a 
criticality safety coacero. 

4.1.3 Joron DUut1ou of the Fuel traufer Caul (rtC) Vater 

the lloroo couceatnHou iD the nc ~t~~at be uiatatud at a 
level of 4350 ppa to 6000 ppa accord1Q& to TMI-2 tecbDical 
Spec1f1cat1ou. ADy decoutaa!utiou acti'f!ty whlch uy 
iutroduce water llorated to levela leaa thaD 4350 ppa lDto 
the rtC .u~t be eruuatcd to euure tbet the operetln will 
DOt d11ute the rtC llorou to a level below the fecbDical 
Spec1f1catiou lla1t. Adequate ...... aucb aa rtC wter 
leveleoattor!Q& or horDD aupllq, wtll be aYa1lable duriA& 
tbe1e decoutaa1ut1ou actinttea to euure that tba 
techa1cal Specificatiou llorou level ia uiutaillld. 

4.2 Heavy Load llau411D& 

Decoutaa!Datiou ud do1e reductiou actintiea uy lllceaaitate the 
eoveMDt of heavy load• at "Warloul locatloua ill the react or 
bu1ld1QI. lt 1a auticlpated that tbeae load• uy !Delude ahle14iq 
ud decoutaa1ut1ou equ1pMDt. Tbeae load• will be h&Ddle4 
accordiD& to the Safety lnluat1ou leport for Ilea., :r-4 la"u•a 
lDilde Couta!QMDt (lef. 9) or be evaluated ou a ca1e by caae 'bade 
ud be aubject to NlC approval. 

4.3 Vital Co.poueut Protectiou 

Sa.. decoutaa!llltiOD activitiea auch •• hlah pre1aure water flub 
or abra1ive blaatiD& uy create tbe poteutial for du&ae to plaut 
equ1pMot . 

Durio& decODtaa!uatiOD activit1e• vital coaponeuta whlcb are 
au1ceptible to dua&e will be protected by adaiuiatrative cODtrola 
aud/or pby1ical barrlera. Tbeae atructurea, ay1te .. , &Dd 
coapoueot1 ahall be ideutlfied ill iapleaeutiu& proceduna. The 
vit1l coapoueuta are defiued a1 tboee : 

1. uece111ry to protect the iutearity of tbe ~actor coolallt 
ayatea, 

2. required to ulut11D aod aoattor the llorou couceutnt1ou iD tbe 
ructor coolaut ayata, 

3. required to preveut uuacceptable offaite raluaee, &Dd 

·4. requi red to be operable by tbe teclmlcal Spec:iflcatiou. 
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t .. porary ah1el4iq uy he aaed for cloae recluctloa where 
• decouta&iuatlou 1a dlffJevlt or heffec:tua1 or for AUlA purpoaea. 

Sh1el4ina attached to or hterfeciaa cltrec:tly with a7at ... or 
atructurea wbic:la are aafet1 ftlated will lie enl~~atecl to .. nre 
that the aafety fUDc:tiaa. proY14e4 b1 theae c~Bta are DOt 
adYereel1 affected b1 thla ab.laldlna• The plac-Bt of teaporery 
ab.leld.lna oil pipina 1a c:olltrolled to all.Wra that the pipe loadlna 
11alu are uot ezc:eeded. Other ablaldln& atructarea are n'fiawed 
to aaaeaa the potelltial hterface with aafaty related ~ta. 
hc:lut!ina potetlal c:ollapaa of 1arae ab.leldlq atnac:turea. 

4.5 Structural !ffecta of Sc:abbllq 

Seabblill& cOilcrete walla aile! floora la uaecl aa a clecolltaaiDatioB 
tec:hnique to reaove C:Oiltuiuatec! c:oatiqa &B4 the aurfaca la7er of 
coacrete. The thlc:Ueaa of the layer r.-oncl au~t he 11altecl ill 
the c:aee of aoae atruc:turea to caure their atnctural 1Btearity. 
Sc:abbllna thlc:Ueaaea h the reactor 11u1141aa are 11alte4 by 
enaineeriq chaD&e author1&at1oll. Sc:abbllD& thlckaaaaea areater 
then theae llaita are e•aluatecl oa a c:aae by c:a .. heala to caaare 
that proper C:Oilcrete collfiaurationa are ulnta1ne4. 

4.6 lire Protection 

Fire detection in the reactor buildiq ia currelltly proYided by way 
of detectore placed aroUDd the tope of the D--rlqa aDd h the 
outlet ductin& of the air coolera. Ac:tiYitiea plaDDed for 1986 
which uy interfere with the norul fUDctloa of tbe detector. are 
vater apraJiDI in the D--riqa and the laolatioa of reactor buUdina 
areaa alona with aodlfic:ationa in tbe reactor bu114iaa HV&C ayat .... 

Duriua water aprayiq actiYitiea. tbe fire cletec:tora are norully 
dlacoDDected and covered for protectiou. A fire watch la required 
when the detectioa •J•tn 1a defeated. TMae requir-nta will be 
lapleaented durin& water apraJiDI acti'fitiea in the D--rlD&•· 

laolation of reactor bulldiq areaa and aodiflc:at1ou of the HV&C 
ayatea vlll require an aaeea ... ut of the aclequac1 of tbe c:urrent 
duc:t aouutec! detectore. Additional aenaral area detectora uy he 
provided to aeet fire detection requlreaenta witb.ln. iaolated anaa 
in the reactor bulldiq. 

4.7 Iuduatrlal Safety 

Durin& perforuuce of doae reductiou and decontu1uatioa 
. act1vit1ea. peraoDDel health and 11fety ha&arda will be reduced to 
aa lov a level of riak aa ia reaaouably achievable. Certain 
1Dduetrial ha&arda inherent in the uature of the operatiOD& beiq 
conducted are •• follova: 

o beat atre11 
o fall haurda 
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o electrical aback 
o hlp-pra .. ure -ter apraya 
o DOlae 

• o eye haurda 
o trlpplD& hazarda 
o rotatlaa aqu1pae~t 
o aharp aqu1~t ad objecta 
o Mterlala llftla& aDd haD4llaa 
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Vrltte~ procedure• • paraouel trallliD.& ud ue of aafety aqu1pae~t 
are uaed to a!Mal&e the r iai.. froa theae hazard•. 

Heat etre11 probl ... have been reduced due to the :lutallatlcn:a ud 
oparatloa of the reactor bulldlDa chlllad -ter eyet•. DurtD& the 
•-r :lt caa u1ata1D the •b:lent reactor bulldtD& t•paratun at 
650F. rue hae uhauced worker coafort &114 baa taproved worker 
productlYlty. Heat atr••• protective aear MY be ued lf 
couldered ~ece .. ary. rue lDClud .. .ortu coollaa aulu aDd :lee 
Ylltl• 

Fall haurda are ccn:atrolled by the lutallatlon of baDdraUa ud 
the ue of aafety balta ad life llur. tbe protectlcn:a of worker• 
froa fall haurda aa wll u other c-cn:a 1~dutrlal baurda. auch 
aa electric abock. DOlle • tr1pp1aa ba&arda • IIOYiD& aqu1pMat. ucl 
blab preaaure -ter apraya • 11 auund by a Mflty reY:lew of work 
procedure• by the Safety a~d Health Dlpartaeat. Special protectlYe 
equ1peeut to altlaate tbeee hazard• MY be required ae detara:f.Ded 
by the Safety ud Heelth Dlpartaeat. 
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5.1 • ~cupati_oual lzpoauna 

5.1.1 Ezterual Ezpoaure 
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All iudlYiduala euteriq the reactor klldiq will be 
.ouitored for uterual upoauna 1u accordance with GPUH 
ladioloaical Coutrola procedure• to auaura peraODDel 
upoaurea are uintaintd within 10CFI.20 do .. equ1n1ent 
11aita. AdaiuiatratiYe doae liaita in accordaDce with GPUH 
procedure• w111 be uaed 1u order to a .. ure that 10CFI20 do .. 
llalta are uot u:ceeded. !struitJ 110uitoriq w111 be 
perfoned •• cttc!ed 1u accordaDce wiu uiatiq proctc!una. 

PeraoDDe1 u:po.urea are eatt-ttc! aUDuallr for 
decontaaiaation and doae reduction activitiea to be done in 
the reactor buildiq. For 1985 the peraon-r .. eati .. te for 
actiTitiea 1iated in lef. 4 waa 65 to 195. Actual taaka 
acc~pllabed are diacuaaed in SectioD 3.1 of tbia S!l. The 
actual peraOUDel ezpoaurea for thtae actiYitiea waa 89 
penon-rea throuah Daceaber 31, 1985. 

Durlq 1986 the recovery proaraa aapbaaia haa ab1ftt4 froa 
decontaalaation to aupport reactor Ttaael dafuallq to pl&Dt 
clean~; . Therefore it ia ezpected that there will be a 
aianificant 1ncreaae in decontaalaation eud doae rt4uct1on 
taaka in the reactor buildiq durin& 1986. 

ln addition, aiauificant work ia acbeduled to be atarted 1D 
biab doae rate areaa, aucb aa the 'A' and 'I ' D-riqa. For 
theae reaaona, peraonnel collective azpoaurea projected for 
1986 are hi &her than for prnioua reara. The 
decontaalaation and doae reduction effort• 1n the D-riqa 
ere required to aupport the es-veaael fuel characteri&&tion 
and re110val proaraaa, which are part of the total recovery 
proaraa. 

The projected ezpoaure eat1 .. tea are baaed on job-boura 
eatt-ted for the taaka deacribed in Sectiona 3.3, 3.4 eud 
3.5. The job-boura to be apent in the D-rina• are aeparated 
froa aeneral bu1ld1na act1vitiea due to the differeccea iu 
aeneral area radiation levela. The doae ratea for reactor 
bulldina activitiea are baaed on b1ator1cal da~a collected 
in alailar areaa for alailar taalta. For work 1n the 
D-riqa, doae rate eatt-tea are baaed on TLD data to date, 
alona with aaauaptiona reaardiq decontaa1aat1on aDd doae 
reduction ef!ectivene••· 
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Collective expoaurea for reactor buildin& decoutaaiDation 
and doae reductiou activitiea for 1986 are aiven below. 

General area dec:outaaiDatiOD 

Dec:on in the D-rinaa 

Jaaeaent recoYery 

Job-Houra 

3400 

1200 

2300 

280 

370 

150 

the total ~oaure eatt.ate ia therefore 800 peraon-rea. 
Due to uuc:ertaintiea in aatt.Atea, aa well aa the difficulty 
in predictina job houra aud doae ratea in the D-riuae, a 
total uncertainty of 50% !a added. The eeti.,te for 
pereonuel ~aurea to ac:c:o.plieh dec:outaa1uat1ou and doae 
redu~tiou ac:tivitiea in the reactor build!ua dur!ua 1986 ia 
400 to 1200 penon-rea. 

5.1.2 Interoal Ezpoaurea 

Peraoouel eutertua tbe Reactor luildiua vill be protected 
aaaiuat !uhalatiou of aaaeoua or particulate radioactiYity 
aa neceeaary in accordance v!th CPUN lad!oloaical Coutrola 
Proceduree. Aa apecified by Reaulatory Cu!de 8.15, aoalyaea 
of n:pected airborne c:outaaiuatiou level• will be perforaed 
in order to aelec:t appropriate reapiratory protective 
devicea. Air aaaplina for particulate activity v1l1 be 
perforaed uaiua dev!cea auc:h aa lapel aaaplera aud 
cont!nuoua air aouitora . Tritiua air aaaplee v!ll be taken 
uuleea deemed unaec:eaeary by ladioloaical Controla peraoouel. 

AD eatiaate of the airborne radioactivity to be encountered 
by the individual• perfora!ua decoutaaiuatiou activ!tiee vaa 
derived froa the breath!ug zoue air eaapliua reaulta of 
vorkera part1c:ipat1na in decoutaaiuat!ou. The averaae 
couceutratio~J of Ce-134, Ca-137 and Sr-90 are ahovn belov. 

Ca-134 Sr-90 

1. 3£- 9 1£i/cc: 4. n:-8 r.£1/c:c 7.2£-9 uC1/c:c: 

Eati.,ted KPC-houra are 0 .01 HPC-hr/hr with air pur1f1era 
(protection fac:tor of 1000) ueiua the above couc:entratioua. 
It ia a deeian paraaeter to liait internal ezpoaurea to 
1 KPC-hr/hr for all dec:outaaiuatiou ac:tivit!ea, c:ouaideriug 
all rad!ouuc:l!dea prea~ut and c:oue!der!ua reap!ratory 
protection fac:tora. Tritium levela are not ezpec:ted to poae 
d1ffic:ult1ea . lioaeaay reeulta froa peraoua part1c1pat1ua 
in decoutam!uat!OD taaka have 1ud1c:ated uptakea vhic:b would 
reault fro• ezpoaurea to a aean tritium airborne activity 
level of 4.02£-7 UC1/c:c: or 8 .0£- 2 KPC-br/hr. 
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S.l. l Meaaurea taken Jo Maintain Occupatioa&l ladiation JZpoaurea 
Aa Low Aa Ia laaaonabl7 .khieuble (AL\IA) 

• Tbe objecthe of aidaldq occupatioa&l upoau.re baa ben a 
aajor aoal in the pluniq ad preparation for all 
aetirltiea in the reactor 'baUcliJia. tbe aeuoo.- thet haYe 
been taken or are beina pluDad toward _.tina tbia 
objectift are •-riaed in tbia aectloo. l'rotectlft 
clothiq alld napiraton w1ll be uaed aa wcea .. r, to reduce 
the potential for utenal. cootaaiution ud intenal. 
upoaure of penODDel. 

the tacbiqaea eel Mqaence of operatlou choaen haft 1IH1l 
developed to achien the areateat decontaabatlon at ~ 
job-hour c4 penon-rea upeditun in the cont.d.llant. 

!.secutlon of 1Ddirldael. decOiltaaiUtlOil taakl an Mintaiud 
AUlA b7 a detailed ndioloaical rniew bJ ladioloaic&l 
COiltrola ud aockup traldq of work crewe. tbia tra11WI& 
will approsiaate the aetael. work aituatlOil aa cloaal7 aa caa. 
be achieved for each taak ut111&1na appropriate equlpaent, 
protectbe clotbina, ed napirator, protectiOD. 

!.stnain plamdq of taalta to be COilducted iD a radiatlOil 
field eel trainina of penoael w1ll be aaed to nduce the 
tt.e Deeded to ca.plete a taak. !ateuive uae of traiaina 
aida wW be aade to faall1ar1&e peraOilUl with the work 
area. the hiaher red1ati011 anaa an identified to 
peraOIIUl ud the work 11 atructured to noid thea• areaa to 
the estent practical. Practice aeaaioa.a will be ut1li&ed aa 
a.eceaur, to IDiure that peraOilUl adaratud their 
aaataa.aea.ta prior to nterina the reactor bu1141D&• 
Plalmlna ed tra1Dina are prO'ND •thoda of IDiurina that 
pera01111el are properlJ pnp.red to c011duct the aaa1ped talk 
espedi t1oual7. 

Potential laprov ... a.ta ta. operational techDJque will be fed 
back into future work packqe• ed aockup traintq ia. a 
aaa.a.er coa.aiatea.t with the develo,.ent of work activitiea. 
1! the obaerved tecbiquea ~atrata aajor operational 
probleu or the tuffecttvneaa of a particular 
decontaalutlon teclm.tque, the dacoa.taaiutloa. acthiUII 
ahall be altered to properlJ accoaaodate tbia feedback. lt 
ahould be Doted, bonver, that the evaluatloa. of the 
adequac1 of a particular dacontaalutiOD tecba.lque ~~~~at take 
into account ud veiah aever&l operational factor• aucb aa 
peraoa.-rea and job-hour upnditurea, paraonnel aafet7, 
operatiOD&l coaplexlttea ud traiDlD& requlreaenta . 

Deciaton aakia& proceaaea naardla.a decontaalutiOD ud doae 
reduction taaka ud techDiquea are aade with couideratton 
of per aoa.a.el expoaurea. Deciaion aualya1a ia a.eeded to 
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••aluate diffareut optlooa to acc~llah the deelred taak. 
Dlfferat levela of radiatlOD protect1011 for • aha taelt .. , 
&leo be eooaldered. Tbe dedal011 aulyda 11 not lllteudecS to 
fo~.• the opti011 which eut&lla the loveat pera01111el upoeure, 
but 11 1ntended to eneure that peraoanel ezpoaurea are 
eoneldered, &10111 with other -n.riablea. Proeedurea are in 
plaee which eat&blieh tb1a dedal011 aak1q proee .. to aalte tbe 
ALARA pblloaophy part of tbe work taak, froa taak inceptlOD ad 
eqlneer1q to 18plDRt&tlon. 

5.2 Offeite ladioloaleal lal~&~ea 

A ...U fract1011 of the airborne radloacthity 111 the reactor 
llu.lldlq My be trauported to the anroaeat by ay of tbe purae 
eyat• uhauat. Particulate radloactlnty ad tritiua ara tbe 
airborne contaa!nanta cooaidered in ••••••ina tbe potentl&l offelte 
do••• due to ral••••• froa the reactor builcSina durlaa 
decontaalnation actiYitiee. The offaite doaee which atabt be 
upected durin& 1986 due to noraal decontaalnatlon operat10111 were 
ealculatecS aa deacrilled below. 

'J'be airborne particulate coaceatratlooa of the predoalnant alrborae 
CODtaainanta in tbe reactor bu.llcSina eunronaent were detera!aed 
for the period .January-5ept•ber 1985 and are liated below. the 
tritlua COI1Ceatratlon fta deterataed by arab ..-plea takea 011 tbe 
defuelina work platfor. duriq defuellna actl.ttlea durlll& .Jaauar.r 
1986. The aazi.u. tritlua value for the aaaplea takea ia uaed. 

ladionucllde 

Ceaiua-137 

Strontlua-90 

Tritlua 

Airborne Coaceatratloa 
( \ICi/al) 

J.sl x 1o-10 

3.79 x to-ll 

1. 2 x to-7 

It ie aaeuaed that tbeee conceatrat1oae will repnaeat the anraae 
cODcentration throuahout 1986. Tbia 1a a raaaonable aaaa.ptlon 
alace decontaaination actl•ltlea My iacreaae local coacentrationa 
of particulatu tuporarlly but •• decontaa1nat1011 t&alta han beeu 
accoapliahed there haa lleeu a 10111 ter. reduction iu aeaeral area 
airborne radioactivity. 

The purae uhauat nuta air froa the reactor buildina throuah tbe 
pleat BEPA flltera and to tbe nvironaeat. for calculat1na offaite 
doaea it 11 a .. uaed that tbe purae uhauat flov rate 11 25,000 cfa 
&De! that it ezhauata contiuuoualy for one year. It ia aaauaed that 
tbe HEPA flltera reaove 99. 9% of all particulate• but do aot reaove 
tritlua. 
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the total radioacthit)' thn calcvl.ated to lie uhauated for the 
period of oDe year 181 

lac!iouucllde 

Cedu.-137 
Stroutla-90 
Trltlua 

ID'ri.t'OIIM!ltal lal .. aa 
(Curie/Year) 

l.ll z lo-4 
1.41 z lo-.5 
4.46 z 101 

rheae quaatltl .. of redioacthe .. teriala upected to t. nlauecl 
to the env1roa.cnt are coua1dere4 reaaoaable yet couaar.atl .. for 
the folloviq reaaoua: 

The reactor bulldiq purae 1a DOraally DOt run cout1DI&OU1y 
throUJbout the year. Heaaured rel~&aea froa the pl&Dt ..at, 
incluc!iq releaau fr011 the r~&ctor bu1141q 111d tbe auillary ad 
fuel hiDdllq bulldiqa • have been le11 than theae velu .. for the 
period fro• 1982 throqh 1985. lD addition, elterute 
decoataaioatlou techDiquea which alaia1ae the aeoarat10D of 
airboroa red1oact1v1ty 1 or uae c-f local .. utilat1on coutrol •r t. 
ued to reduce the t.pect of the decoutaaioat1ou operetlona on 
aenerel area airborne radloactivitJ le .. la. Tbe rec!ioauclidea 
llated above are ezpected to repreaent the .oat ai&Q1fic&Dt 
airborne rad1oact1vity aourcea . Groll alpha radioactivity 1e 
ezpected to cODatltute a a .. ll fraction of the total redloac:tivity 
releaaed to the envlr~ent Alpha radioactivity releaaed to the 
eavirou.ent ia .oaitored end total radloac:tivitJ nleaaed to tbe 
enviro1111eat will be llaintalued within TKI-2 Tec!mlc&l. Spec:iflc:atlou 
ll.alta • 

.UaualDJ tbeae activitlea of c .. iu.-137, atroutiu.-90 ad tritiua 
are releaaed, the offaite doae couaequeacea are calculated ulDa 
tbe Mthodoloay deac:ribed in NlC laaulatory Guide 1.109. Tbe 
at.oapberic 41apera1ou factor• (X/Q veluea) 111d relative depoattion 
per UD!t area (D/Q valuea) are calculated fr011 1DforMtlOD taltea 
fro• tbe TKI-1 Offdte Doae Calculation Hallual. 

Tbe reaultiD& offaite doaea are atvea ill Table .5.1. Pro• thia 
table it ia aeell that the .azi•ua azpoaed illdividu&l. with ~ 
hl&heat oraall doae ia the child with a llver doae of 9 z 10-
alllirea/yr. The ..n- total body do .. 1a 8 z 10-J 
a1111rea/yr. Theae do .. a are oDly a ... 11 fraction of the doae 
liaitl atven in the TKI- 2 Tec!mlc:al Specific:atiODI Appndiz I. 
DuriD& decont..S.oatloll opera tiona, 1f the purae ayat• ia 
ezhauatiD& to the e11virouaent, the plant vent radiation .oaitora 
will alert operator• to illcreaaea ill environaeatel nl .. aea. The 
radiation •on1tora will ala~ and will auto .. t1c:ally ahift the 
jlurae ayate• to redrculatlon .ode at a level which will a .. ure 
that the TKI- 2 Technical Spec1f1c:at1one l11l1t1 will llOt be uceeded. 
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lat!Mted llllllual do .. to au:iawa offelte illdhidual due to decoataaiutioa 
acthitiea, iu a1111rea 

DOSE FlOH ALL PAtlll.llS (HIIJt ft<Jt COW) 

ACE GI.OUP IOHE TOTAL IODY Livm tuNC 

Adult 1.047£-3 5.769£-3 5.763£-3 5.421E-3 

ten 1.204!-3 6.135£-3 6.408!-3 5.87U-3 

Chlld 2.090£-3 7.496£-3 8.195!-3 7.270E-3 

hfat 2.1S2E-3 3.662£-3 5.323!-3 3.635!-3 

DOSE FlOH llL P.A.tiiWAlS (Kll.X Flott QOAT) 

ACE GI.OUP IOHE TOTAL IODY Livm tuNC 

£dult 1.283£-3 6.058£-3 6.132£-3 5.558E-3 

teeu 1.615£-3 6.452£-3 7.008!-3 6.075!-3 

Child 3.033£-3 7.860£-3 9.222£-3 7.584£-3 

hfut 3.648£-3 4.134£-3 7.2291:-3 4.138E-3 
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1.559£-4 
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1.559!-4 
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ladioac:tin waate fr~ operatioaa 1D the nac:tor 1ndldla& wW laelude 
aoUd, llq~d, ud c:heaic:al wutea. 

6.1 Solld Wute 

The aolld waetee can be brokea down iato the followiQa cateaorlea: 

l. Dilpoeable Pl'otec:the Clothiq - lDclud .. alone, &hoe CO'ftl'l 
and wet auite whlc:b will be utU1&ed by pencnmel. eatel'iq the 
reactor buUtiq ad actually cODduc:tiq the dacoataa1ut1oa. 

2. leactor lu.lldiq Truh - thia cateaol'J coulata of the 
accaulated traeh (e.,., planic baae, fnalq 1•ber, 
polyethylene eheete and other diepoaebla equt,..at) froe 
aneral act1Y1tlee within the ruc:tor bulldiq. Sourc: .. of 
thia traeh 1ac:lude 1D1tlal coaetruc:tiOD .. teriala and ncoYel'J 
c:outruc:tiOD aet1Tlt1ee. 

3. Sublleraed DuJ.nerall&er Syata, Defualiq Water Cleaoup Syat .. , 
aDd !PI<Xlll II - c:oulatl of the '901- of llDin of loa 
uc:baqe .. terlal and fllten whlc:b wW be anerated by 
proc:euiq the fluah water uaed for dec:oataa1utioa. 

4. IUacellaueoua Wane - 1ac:ludee .. terial for bald wipiq 
aurfacea, plaetic baa•, atrippable coatiq, rubble froa the 
ec:abbllq proc:eu, fraalq luaber, polyetblne a beet aad other 
diepoeable equipMDt uaed 1a eupport of decoataa1ut1oa 
act1Yit1ee . 

S. Solldified Sludae - couiata of the aludae reaoved froa ayetea 
pipiq, t&Dite, •IIIIP• ad floon, c•biud lD a aolld .. uu 
with coacrete, pol,..en, or bit~. 

6. Structural to.po'lleatl - c:oulaU of c:lader bloc:ka, •tal, ad 
p1p1ua, which .. , be ehredded before puttia& lllto atorqe 
coataiaera. 

7. IUrror haulatioa Panela - Coulau of iuulaUoa r-ved froa 
pri.al'J eyate• c~eata auc:h •• the ate .. aeaeratora aud the 
preaauri&er. Theee vill be fluahed and aeareaated by poiut of 
orlai a before beiaa put ia c:oa~laera for diapoaal. The 
1aaulatioa pauela .. , be coapreaaed, cut or ehredded, aa 
nec .. ul'J , to fi t 1ato coata!Aera. 

Solid waate will be claaaified and diapoeed of 1a accordance with 
eetabllebed proc:edurea. 

6.2 Liquid Waate 

Proceaaed vet er will be ueed for decO'IItaalaatioa activitiea ae 
required. Wbea operatloul fluibility peraiu, proc .. aed water 
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with the lowat cODceotraUooa of rac!10Ducl.14ea w111 be uaec!. Molt 
of the water actually uaec! for decootaa1aat10D will draio throuab 
the floor dra1oa ad be collactec! io the c:ODta11lM1lt au.p area. 
ru. water ~ be proceatec! throuab the eubMqec! deaiaaralber 
eyatu; "defuellq water cluoup aye~, ad/or !PlOOl 11. 

6.3 Cbeaical Vaate 

Cbeaicala w111 be cooa1dered for decootaa1aat10D uae1 1o accordaDCe 
with CPUN proceduree. Cbeaieal wate w111 be appr~priately treated 
aDd proceaaed for diapoaal 1o a MDDer tbat 11 1D :::~ "pllaoce with 
federal reaulaUooa. for uaaple, add waetea wUl be aautrallcec! 
prior to aolld1f1cat10D ad diapoaal. Dilute cheaical wutea are 
atored 1o the CODceatratec! Vute Storqe T&Dit (DIST, VIIS-T-2) which 
baa c ada1datrat1n capac:ity of 7900 aallODa. All aourcea of 
cbaa1cala reault 1o the proceu11la of ODe to two taDk 'fOlUMI per 
year. 
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1.0 Safety Evaluation for leactor luildiua Dacoutaalaatiou and Doae 
leductiou AetiYltiea 

lOCli.SO. parqraph .50.59. •Cbauaea 1 Teete 1 aDd bperaeDta•. pemlta the 
bolder of aD oparattua lleeue to aa'ke eba~~&ea to the facility or 
parfora a teat or upariMDt without prior IIIC approval. provided t.ba 
c:hauae. teat 1 or uperaeut 1a detemlud Dot to be aD areYlnad ll&fety 
queat1o11 aDd doea DOt involve a .odifieatiou of tbe plut 'a teehAleal 
apee1f1eat1ou. 

A propoud chauae illvolfta &II areYlewed aafety quaatln if: 

a. the probability of oecurre11ce or tbe couequeDcea of aD accide11t or 
aalfUDctloD of equipae11t 18portut to .. fety preYioualy evaluated 1u 
tbe aafety aulyaia report aay be illenaaed; or 

b. the poaaiblltty for u accident or aalfUDctiou of a differeDt type 
than uy evaluated preYioualy ill tbe aafety &Dalyaia report •Y be 
created; or 

c. tbe •rain of aafety1 aa defiuad in the 1.111 for uy teclmleal 
apec1fieatiou 1 b reduced. 

Noue of the activitiea aaeociated with reactor buildiua decoutaaiD&tiou 
ud doae reductln will affect tba couditin of the nactor cool&Dt 
ayatea or tbe fuel . The core 1a baiua •11lta1ued in a aubedtieal 
c:ouditi oo by tbe boron c:ouceotratln ill the reactor c:ool&Dt. Aet1Y1t1ea 
that occur duriua decontaaluatiou will DOt affect tbe born 
c:ouceotratioo iu the reactor. aa eatabliahed by adaiuiatrative aod 
pbyalc:al c:outrola. Wblle fluahiua the refuallua c.aual aDd adjacent 
areaa. the reactor veuel will be conrad to prevent illleakaae aod 
dilution of ICS born. Vhlle fluahiua 1u the D-riuaa 1 preeautiou will 
be taken to preYeot illleakaae to the ICS by ny of opautuaa in prJ.Mry 
ayate11 c:oapooenu. Preeautlna will be taken to aaure that the fuel 
traufer eaD&l water ia aaiutaioed at THI-2 Teehaieal Specification 
levela . Until the uae of low borated water ia approved by tbe NIC 1 

boron cooceotratlooa iu the nter uaed in decoutaaluatln will be 
aa1nta1ued at or above 1700 ppa. per MRC approved procedure. 
Decootaaluatiou operatioua wlll not affect decay heat reaoval by the 
loaa-to-.. bteot cool1111 .ode. Safety related equip.ent auaceptible to 
daaaae will be protected by phyaic:al and/or adaiuiatrative ... na. 

Decootaa1D&t1ou will not !ucreaae the ~robeblllty of occurrence or tbe 
c:ouequeocea of ao accident prev!oualy evaluated to the PSAR ud/or other 
.. fety evaluat!oD& aubaitted to the HlC. Decootaaloatioo doea uot create 
the poeeibility for an accident different thau &DY evaluated prev!oualy !u 
the PSAR and/or other aafety evaluatioD& auba!tted to the MIC. 

Dec:ontaa1uat1oo will uot reduce the aarain of aafety aa deacr!bed iu the 
bade for aoy tecbuical apec1f1eat1on. Add1t1ooally1 no chaD&•• to tbe 
TMI- 2 Tecbuieal Specific:atiODa are required to ·perfora thi a activity. 

Therefore . reactor bu!ldio& decootaa1uat1oo aod doae reduction activitiea 
do not involve ao \lllrev!eved aafety queetioo •• defined in 10 era 50 1 

paraaraph 50.59 1 and do not r equire a aod!fic:ation to the Tec:hoical 
Spec1f1c:atiooa. 
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a.o CoDcluaiou 

laae4 upou tbe ra41oloa1e&l au4 aafaty ava\uatioo coutaiaad iD thia 
report, it ia coucluded thau 

1. Off1ite relea••• aud do•e• for ooaoiD& n•ctor buildiua 
decout u1Dat1ou au4 don reductiou acth1t1ea are well witbiD the 
bouDda of tbe TKI-2 TecbDical Spec1f1cat1ou liaita, 

2. OccupatiODel ezpoaurea to perfora decoutaa1Dat1ou act1v1t1ea are 
couai1teut witb ALAIA coaaiderltioua, &Ad 

3. Decoutaa1aat1ou act1dt1ea do uot couatitute AD uuredewe4 aafety 
~ueatiou a• defiued by 10CPI50.59, aud do uot require a aod1f1cat1ou 
to tbe Techuical Spec1f1cat1oaa. 
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