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Abs tract 

A Safety Eva l uati on Report  re l a ted to the operati on of the Submerged 
Demineral i zer Sys tem at Three Mi l e  I s l and Nuc l ear Stati o n , Un i t 2, l oca ted 
i n  Dau ph i n  County, Pennsyl van i a ,  has been i s s ued by the Offi ce of Nucl ear 
Rea ctor Regu l a t ion  of the U . S .  Nuc l ear Regu l a tory Commi s s i on .  Th i s Safety 
Eva l uat ion  Report presents the s taff's ana ·l ys i s  of  i nforma ti on submi tted by 
the l i cen�ee ( Metro pol i tan  Ed i son Compa ny , Jersey Centra l Power and L i gh t  
Company , a n d  Pennsyl van i a  El ectr i c  Company ) . 
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1 .  I NTRODUCT ION 

As a res u l t of the March 2 8 ,  1 979 , acci dent at the Three M i l e  Is l and N uclear 
Stati on , Un i t 2 ,  s i gn i fi cant vo l umes of  contami nated water were generated 
and co l l ected i n  the reactor and auxi l i ary b uild i ngs of the p l ant . Severa l  
hundred  thousand gal l ons  of i ntermedi a te* l evel  waste water co l l ected in  
auxi l i a ry bu i l di ng tanks . Addi ti onal l y� i n  exces s of one- hal f mi l l i on 
gal l ons of  h i gh** a cti v i ty waste water col l ected in the reactor bui l di ng 
s ump and the approxi mate ly  95 ,000 gallons of  reactor coo l ant was contami­
na ted to h i gh** acti vi ty l evel s .  Recogn i z i ng that these contami nated 
bodi es of water mus t e i ther be removed from thei r p resent l ocati ons or 
proces s ed for the c l eanup to proceed , Metropo l i tan  Edi son Company ( the 
l i cens ee} i n i ti ated the desi gn  of sys tems to process  the i ntermedi ate 
and h i gh a cti v i ty waste water .  

The Un ited States Nuc l ear Regu l atory Commi s s i on di rected i ts s taff on 
May 2 5 , 1 979 , to p repare an envi ronmenta l  a sses sment regard i ng  proposa l s 
to decontami nate and di spos e of  radi oacti ve ly  contaminated waste water 
from the Three Mi l e  Is l and faci l i ty . The assessment was to be di v i ded i n to 
severa l po rti ons . The fi rs t porti on dea l t wi th the proposed decontami nati on  
of i ntermedi ate l eve l waste water us i ng the EPICOR- II sys tem and  was i s sued 
on  October 3 , 1 979 . The  Commi s s i on approved the use of E P ICOR- I I  on  
October 1 6 ,  1 979 , and the  l i censee has processed approxi ma te l y  570 , 000 gall ons 
of i ntermedi ate l evel waste water to date . 

The decontami nati on  and di sposal  of the h i gh acti vi ty waste water i n  the 
con ta i nment bu i l di ng s ump and Reactor Cool ant Sys tem ( RCS ) was to be addres sed 
i n  a s ubseq uent as sessment . Pri or to i s s uance of that assessment , however , 
the Commi s s i on di rected the staff , on N ovember 2 1 , 1 979 , to prepare a program­
mati c envi ronmenta l  i mpact statement on the decontami nati on and di sposal o f  
rad i oacti ve was tes res u l ti ng from the Ma rch 28 , 1 979 , acc i dent . Cons i s tent 
wi th the Commi s s i on ' s Statement of Po l i cy o f  November  2 1 , 1 979 ( Reference 1 ) , the  
Di rector, Offi ce of Nuc l ear Reacto r  Regul ati on , by Order dated February 11, 1980 ,  
imposed a requ i remen t that the proces s i ng and di s charge  of  water i n  the 
contai nment bui ld i ng and RCS not be undertaken unti l approved by the NRC . 

*After the acci dent , i ntermedi ate l evel was te water was defined as water 
havi ng I�l31 and Cs- 1 37 con centrati ons  greater than 1 uC i /ml but les s 
than 1 00 uCi /ml . 

**Hi gh a cti vi ty was te water was .defi ned as water havi ng  I - 1 3 1  and Cs - 1 37 
concentrati ons g reater than 1 00 uCi /ml . 
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By l etter da ted Apri l 10 , 1980 ( Reference 2 ) , the 1 i censee s u bmi tted a 
Techn i cal Eva l ua ti on Report ( TER ) on the Submerged Demi nera l i zer Sys tem 
(SDS) and requested N RC approval  to u se the SDS for decon tami nat ion of the 
radioact i ve was te water i n  the TM I -2 conta i nment bu i ldi ng s ump and RCS . 
We adv i sed ( Reference 4) the l i cen see that a pprova l of any sys tem to process 
the was te water i n  the reactor bu i l di ng sump and  RCS wou l d be preceded by 
the NRC's eva l uati on of a l ternati ve techni ques , as d i s cu s sed i n  our Fin a l  
Programmat i c Env i ronmen tal Impact Sta tement ( P E l S ) , cons i s tent wi th the 
Commis s i on's Statement of  Po l i cy of  November 2 1 , 1979. Our Fi na l  P E l S  
wa s i ssued on Ma rch 9, 198 1 (Reference 19). The S DS i s  a n  u nderwater 
l i qu i d  radwaste proces s i ng sys tem , l ocated i n  the "B" spent fuel poo l of  
the TM I -2 fuel handl i ng bu i l d i ng . The S DS i s  des i gned to decon tam i nate 
the hi g h  acti v i ty wa ste water by fi l tra ti on and i on exchange . In order to 
compl ete the safety and environmenta l rev i ew of the l i censee ' s  s ubmi tta l , 
we requested ( References 3-6) add i ti onal  i nformat ion  to supp l ement the 
SDS TER . In res ponse to our requests for add i ti onal i nforma ti on  about the 
SDS, the l i censee provi ded the techn i ca l  i nformation reques ted ( References 
7 -9 ) , i nc l u d i ng a rev i sed TER ( Reference 1 0 )  wh i ch was s ubmi tted on 
March 11 , 1981 . I n  the revi sed TER , the l i censee proposes to use the 
ex i s t i ng E P I COR- I I  proces sing sys tem to poli s h  the effl uent .from the SDS 
and requests approval to operate the SDS/ E P I COR- I I  as  the method to decon ­
taminate the contai nment sump water and RCS water . After rev i ewing the 
li censee's rev i sed TER , we requested a meeti ng w i th the l i censee to obta i n 
additi onal i n formati on to su ppl ement ou r s afety rev i ew .  On March 3 1 ,  198 1 , 
and Apr i l 1 ,  198 1 , we met wi th the l i censee to d i scus s our  req ues t for 
add:tti ona l  i nformati on; As a resul t of thi s and subseq uent meeti ngs , the 
li censee s u bmi tted add i ti onal i nformat i on ( References 1 1 -17 )  needed to 

· complete our safety revi ew .  

The Corrmi s s ion  i s sued a Sta tement o f  Po l i cy o n  Apri l  27 . 198 1  (Reference 20) 
conc l ud i n g  that the P E l S  sat i s f i es NRC obl igati ons under the Nati ona l  E nv i ron ­
mental Policy Act ( NEPA ) . The Sta tement  of Po l i cy prov i des that the s ta ff 
may act on ea ch maj or c l eanup acti v i ty wi thout a further env i ronmenta l a s ses s ­
ment i f  the acti v i ty and as soc i a ted envi ronmental i mpa cts fa l l wi th i n  the s cope 
of those a l ready as ses sed i n  the PElS  ( Reference 19 ) . I n  additi on , the 
Commis s i on stated that the c l eanup  s hou l d  be carr i ed out expedit i ou s l y con s i s ­
tent wi th i n sur ing protecti on of public health and safety and the environment. 

Further, the Commi ss i on stated that the c l eanup  s hou l d be carri ed out  in 
accordance wi th the-cri teri a in Append i x  R of the PE l S  ( Reference 19 ) as wel l 
as  in conformance wi th the ex i s t i ng operat i n g  l i cense ( DPR-73 ) and wi th 
previously i mposed orders . A l though the criteria of Appendix R have not yet been 
incorporated into the facility license, the licensee has submitted a technical 
specification change request { Reference 24 ) to add these criteria to the fac i l i ty · 

operating license and has commi tted to implement these criteria prior tQ operati on 
of the SDS ·. We are current ly  evaluati ng the li censee req uest and wil l  act�on the 
request in a separate action. Therefore. this safety evaluation was performed to 
determine the capability .of the SDS to operate within the limits of Appendix R. 
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Th i s report  provi des our eval uati on of the l i censee ' s  reques t to decontami J�ate 
the reactor bu i ldi ng  s ump water and  RCS water u s i ng the SDS, fol l owed by 
pol i s h i ng in E P I COR- I I . Th i s �va l uati on on l y  addresses  the proces s i ng of the 
reactor bui l di n g s ump water and RCS water an d  does not cons i de r  the di s pos i ti on 
of the proces sed water . The 1 i censee has

· 
not forwaided any propos a 1 s to the 

NRC rP.gardi ng  the d i s pos i t ion of  TM I -2 processed acc i den t generated water 
and has i nd i cated th�t no proposa l s wi l l  be made pri or to 1982. Further, wi th 
the cooperati on of the State of Ma ryl and, s tudi es are current ly  p l anned to 
deterwi ne the  potentia l  soci oeconomi c  i mpact of the al ternati ve of di s posi ng 
of TM I -2 processed  acci dent  genera ted wa ter by d i l uti on and  ccn trol led re l ease 
to the Susq uehanna Ri ver . · I n  our vi ew, any s uch  di s posa 1 acti ons taken in 
advance of comp l eti ng  these s tudi es woul d be premature and wi thou t the benefi t 
of i n formati on on soc i e ta l  and  soc i oe conomi c factor!i i mportan t  to the deci si on­
mak i ng process . Con s i s tent wi th the Commi s s i on ' s Apri l 2 7, 1 98 1, Statemen t of 
Po l icy ( Refe rence 20 ) , any fu ture proposals by the l i censee for the di s pos i t i on 
of processed  acci  dent-generatt:d wa ter wi 11 be transmi tted to the Commi ss i on for 
approva l .  Any s uch di sposa l  wi l l  be ma de i n  accordance wi th the agreements wi th 
the City of Lancas ter  ( Reference 3 1 ) . Pendi ng  deci s i ons regardi ng the u1timate 
di s pos i t i on of process ed was te wa ter, the water wi l l  be stored i n  ava i l abl e on­
s i te tan kage and porti ons may be cycl ed for re-use wi th i n  the p l ant .  Pote n ti a l  
re-use o f  .th i s  wa ter may i nclude decontami nat i on and flu s h i n g  acti v i ties, refl ood 
of the con tainment sump ; for s h i e l di ng and con trol of ai rborne con tami na tion , and 
ma keup to the reactor·cool ant sys tem . 





2 .  SYSTEM DESIGN CR I TERIA 

2 . 1 Appl i cab l e Regu l at i ons  

The  des i g n  of  the.SDS i s  ba sed on the  cri teri ·a of  1 0  C FR Pa rt 20 , 1 1 Standards 
for Protection  Aga i ns t  Rad i a t i on ,  . .  a nd 10  CFR Pa rt 50 , 1 1 Dome s t i c Licens i ng 
of Product ion  a nd Ut i l i za tion Fac i l i t i es . . . 

The cri ter i a  of Append i x  A ,  1 1General  Des i gn Cri ter i a  for Nuc l ear Power 
P l ants , . .  to 10 C FR Part 50 establ i s h m i n imum req u i remen ts for the pri nc i pa l  
des i gn cr i teri a for l i ght-wa ter-coo l ed nucl ea r power p l ants , i nc l u d i ng the 
p l a nt  rad i oact i ve was te mana gemen t sys tems . Spec i fical l y , Cr i teri on  60 , 
11 Contro l  o f  Re l eases  o f  Rad i oacti ve Ma teri a l s t o  the Env i ronmen t, . .  req u i res 
tha t the nuc l ea r power u nit des i gn i nc l ude means  to s u i tab l y control the 
rel ease of rad i oacti ve ma ter i a l s i n  ga�eou s �nd l i qu i d  effl uents and to hand l e 
rad i oact ive  so l i d  was te produ ced dur i ng norma l rea ctor opera t i on , i nc l ud i ng 
ant i c i pated opera t i onal occurrences . Cr i teri on 6 1 , " Fue l  S torage and Hand l ing 
and Rad i oac ti v i ty Control , "  requ i res the rad i oa ct i ve waste management sys tems 
to be des i gned wi th s u i ta b l e s h i e l d i ng for rad i a tion-protec t i on and wi th 
a ppro pr i ate con ta i nmen t ,  confi nemen t and f i l tra t i on systems . Cr i ter i on  1 ,  
"Qua l i ty Standards and Records , "  a nd Cri teri on 2 ,  "Des i gn Bases  for P ro tection 
Aga i nst  Natura l Phenomena , "  requi re des i gn prov i s i on s  rel a t i ng  to se i smi c  and 
qua l i ty group c l a s s i f i ca t i on and qua l i ty assurance as pects of  rad i oact i ve 

·was te management sys tems , s tructures and components . Cr i teri on 64 , " Mon i tori ng 
Rad i oact i v i ty Rel ea ses , "  req u i res that nucl ear power p l ant  des i gn prov i de means  
for mon i tori ng  eff l u ent d i s charge pa ths  for rad i oacti v i ty that may be re l eas ed 
dur i ng norma l operati ons , i nc l ud i ng  anti c i pa ted o perati onal  occu rrences; and 
frompostulated acc i dents . Secti on  20 . 106 of the Comini ssi on•s re gu l at i ons·  
establ i s hes l i mi ts on  concentrati ons  of rad i oacti ve ma teri a l  tn effl uen ts to 
unrestr i cted a rea s . Sect i on 20 . l ( c ) s ta tes that the l i cens ee shou l d , i n  
add i t i on  to comp l yi ng w i th the l i mi ts set  forth i n  Part 20 , ma ke every reason ­
ab l e effort to ma i nta i n  radia t i on ex posures , and rel eases of rad i oacti ve 
ma ter i a l s i n  effl uents to unres tr i c ted areas , a s  far be l ow those  l i mi ts as 
i s  reasonab ly  ach i evab l e . ·  Section 50 . 36a prov i des that , i n  order to keep 
power rea ctor effl uents  as l ow as i s  reasonabl y ach i evab l e ,  each  l i cense  
a uthor i zi ng operati on of such  a fac i l i ty wi ,l l i nc l ude techn i ca l  s pec i fi cat i ons  

. wh i ch ( 1 )  es tabl i s h opera t i ng procedu res for the con tro l of effl uents , ( 2 )  
req u i re the in sta l l at i on , ma i ntenance , and u se of effl uent con tro l  equ i pmen t , 
and ( 3 )  req u i re the reporti ng of actual rel eases. The req u i remen ts of 
Secti on 50 . 36a a re i mpl emen ted i n  the ex i s ti ng Append i x  B Tec hn i ca l  Spec i fi cat i o n s . 

Append i x  I ,  " Numer i ca l Gu i des for Des i gn Object i ves  and Li m i t i n g  Cond i ti ons  
for Operati on to  Meet  the  Cr i ter i on  •As Low As  Is  Reasonabl y Ach i evabl e• for 
Rad i oacti ve Mater i a l  i n  Li ght-Water-Cool ed Nuc l ear Power Reactor  Eff l u ents , "  
to  10 CFR Part 50  prov i des  numeri ca l  gu i dance for des i gn objec ti ves and 
techn i ca l  spec i fi ca t i on req u i rements for l i m i t i n g  cond i t i on s for opera t i o n  to 
meet the cri ter i a  "as l ow as  i s  reasonab ly  ac h i evab l e "  for rad i oacti ve materia l 

2 .. 1 
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i n  l i ght-water-cool ed n ucl ear power reactor effl uents . It s hou l d be noted 
that the cri teri a approved by the Commi s s i on for radi o l og i ca l  effl u en ts 
from decon tami nati on acti vi ti es a t  TMI- 2 , as  descri bed i n  Append i x R of the 
P ElS , i mpos e the des i gn objecti ves of Appendi x I as  li mi ts whi c h  are not  to 
be exceeded duri ng  the clean up of TMI-2. Impos i ti on of 10 CFR Pa rt 50 , 
Append i x I cri teri a a s  mandatory l imits, i n  l i eu of des i gn objecti ves, i s  
more s tri ngent  fo r TMI-2 than fo r a norma l l y  opera ti ng  n u c l ea r power fac i l i ty ,  
in recogniti on of the u n i que  s i tuati on a t  TMI-2. 

2.2 Regulatory Guides 

To i mpl emen t the requi rements in 10  CFR Part 20 and 10  CFR  Part 50 for the 
des i gn ,  cons tructi on , tes t i ng and  opera ti on  of the S DS , the l i censee u ti l i zed 
the g u i dance prov i ded i n  the fo l lowi ng regu l atory gu i des  whi c h  were prepared 
and approved by the NRC staff: 

Regu l atory Gu i de 1. 140 , 11Des i gn ,  Testi ng , and  Ma i ntenance Cri ter i a 
for Normal Venti l at i on Exhau st  Sys tem Ai r F i l trati on  and Adsorp t i o n  U n i t s  
of  Light-Water-Coo l ed Nuc l ear Power P l ants . . . 

Reg u l atory Gu i de 1. 143 , 11Des i gn Gu i dance for Rad i oact i ve Was te 
Managemen t Systems , S tru ctures , and Components Insta l l ed i n  Li g ht-Water-Cool ed 
Nuc l ear Power P l ants  . . . 

Regu l atory Gu i de 1.33 , .. Qua l i ty As s urance Program Requ i remen ts 
( Operati on) . . . 

Regulatory Gu i de 8. 8 ,  11 l nformat i o n  Rel evant  to Ensur i ng  that Occupa­
ti onal Rad i at i on Exposures at N uc l ear  Power Stati ons  W i l l  Be As Low As  Is  
Reasonab ly  Ach i evab l e . . .  

Regu l a tory Gu i de 1.8, 11Personnel  Sel ecti on and Tra i n i ng . .. 

Regu l atory Gu i de 8. 10 , 110perati ng P h i l osophy for Ma i ntai n i n g  Occupat i ona l 
Rad i at i on Exposures As Low As Is Reasonab l y Ach i evab l e . . .  

Regu l atory Gu i de 1. 2 1 , 11Measur i ng , Eva l uat i ng , and Reporti ng  Radi oact i v i ty 
i n  So l i d  Was tes and Rel eases of Rad i oacti ve Materi a l s i n  Li qui d and  Gaseou s  
Effl uents from Ligh t-Water-Coo l ed Nuc l ear Reactor P l ants . . . 

We conclude that the prov i s i on s  for the des i gn , cons tructi on , test i ng , a nd  
operati on  of  the  SDS i n  accordance wi th the regu l atory g u i des l i s ted above 
are appropri a te. Ou r deta i l ed eva l u ati on  of the conformance of the SDS d es i gn 
and des i gn cri ter i a  wi th the appli cab l e reg u l ati ons  and g u i des referenced 
above i s  prov i ded i n  Secti on  3 ( S.vs�em Descri pti on , Operati on , and. Eva l uation) 
and Sect i o n  4 ( Rad i at i on Protecti on ) .  

· · 



3 .  SYSTEM DESCRI PTION, OP ERAT I ON AND EVALUAT I ON 

3 . 1 I ntroducti on  

The  S DS i s  des i gned speci fi cally to  provi de for the  contro l l ed handl i ng and 
treatment  of the h i g h l y  contami nated was te wa ter i n  the contai nment s ump and 
RCS and  the rad i oacti ve gases  and so l i d  rad i oacti ve was tes  wh i ch are generated 
dur i ng operati on of the SDS . The SDS has been install ed i n  and i s  des i g n e d  to 
be operated wi thin the TMI - 2 fuel hand l i ng bu i l d i ng .  The S DS con s i sts of  a 
l i qui d was te treatment  subsys tem ( LWTS ) , gaseous was te treatment  s ubsys tem 
( GWTS ), sol i d  was te handl ing s ubsys tem ( SWHS ) and process  an d effl uent radio­
l og i ca l  mon i tori ng and  samp l i ng s ubsys tem ( PMSS ) . The LWTS wil l  decon taminate 
the conta i nment s .ump and RCS water by fi l trati on and  i on exchange . The GWTS 
wi l l  fi l ter and ads orb the rad i oacti ve materi a l  that may become a i rborne 
duri ng wa ter proces s i ng  operat i ons, s amp l i ng operati ons, spent l iner dewater i ng 
and spent l i ner s torage . The SWHS wi l l  prov i de fo r dewateri ng, ·s torage; and 
cas k l oadi ng of the spent fi lter an d resi n l i ners generated  d uri ng  the proces s ­
i ng o f  the h i g h  acti v i ty was te water . The PMSS w i ll provide a di rect meas ure 
of the process perfo rmance of the SDS . 

I n  our eva l uati on of the SDS, we have con s i dered ( 1 ) the capabi l i ty of the 
sys tem to keep the l evel s of rad i oacti v i ty i n  gaseous  eff l uen ts 11a s l ow a s  i s  
reasonably ach i evab l e 11, i n  actordance wi th 1 0  CFR Part 20, 1 0  CFR Part 50 . 36a, · 

and the cri teri a s pec i fied i n  Append i x R of the Fi na l  P E l S, ( 2) the capabi l i ty 
of the system to ma i n ta i n  rel eases bel ow the l i mi ts i n  1 0  CFR Part 20, Appendi x B ,  
Tab l e II, Co l umn 1 ,  ( 3 ) the q u a l i ty group  of the SDS and  s e i smi c des i gn 
class i fi cati on of the b u i l d i ng hous i ng the SDS, (4 ) the expected types, vo l umes,  
and acti v i t i es of  s o l i d  was te generated from waste water p roces s i ng, (5) s o l i d  
was te packag i ng and conforman ce to app l i cable Federa l regul at i ons, ( 6 ) the 
prov i s i ons  for ons i te s torage pr i or to s h i pment for subseq uent  processing o r  
d i  s posa  1 ,  and (7) the capab il i ty of  the sys tem to mon i tor  the performance  of 
process  eq u i pment and  detect rad i oacti ve materi a l  l eakage between sys tems. 

The waste water to be processed  con s i s ts of approximate l y  700,000 gall ons  o f  
contai nment s ump water and  95,000 gallons o f  RCS water . The radion uc l i de 
d i s tri buti ons i n  the conta i nment s ump and RCS water are li s ted  i n  Tabl es 1 and  
2, respectively .  As i nd i ca ted i n  the tab l es, the pri nc i pa l contami nants  in the  
wa s te water are rad i onuc l ides of  ces i um and s tron tium . The  SDS i s  espec i al l y  
des i gned to process  h i g h  acti v i ty* was te wa ter. 

*See defi n i t i on on page 1 -1. I t  shou l d be noted that I - 1 31 decayed to i n s i g­
n i fi cant l evel s wi thi n severa l months  after the Ma rch 28, 1 979, accident  and 
the concentrati on of Cs- 1 37 i n  the RCS i s  now l ess than  1 00 u Ci /ml , due 
pri mari l y  to d i l uti on  of  the RCS water wi th c l ean ma keu p  water . 
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I s o tope 

H- 3 

Cs-134 

Cs - 13i . ·  

Sr- 90 

Nb-95 

Zr-95 

Ru- 106 

Sb- 125  

Ce- 144 

I - 129 

3-2 

TABLE 1 

Rad i onucli de D i s tribu ti on I n  The 
Conta i nmen t Bui l d i ng Sumpc 

As Of March 17 , 1981 

Rad i on uc l i de 
Con centrati ona 

( uC i /ml ) 

0 . 8 

19 

140 

5 . 0 

<1 . 0 x 10-3 

< 1 . 1 x 1 0-3 

< 1 . 0 X 10-3 

1 . 5 X 10-2 

6 . 0 X 10...;3 

5 . 7 X 10-6 

TOTAL 

aconta i nmen t Buil di n g  Sump vo l ume of 700 , 000 ga l l ons . 

bA l l va l ues rounded to two s i gnifi can t fi gures . 

cBased on ana l ysis of s ump water s amp l e of 
Ma rch 17 , 1981 by the Oa k R i dge Na ti ona l  Labo ra tory . 

Radi onuc l i de 
I nven to ry 

( C i ) b . 

2 .'1 X 103 

5.0 X 104 

3.7 X 105 

1 . 3 X 1 04 

.(3 .o  

<3.0 

<3 . 0 

40 

1 6  

1.5 x 10- 2 

4 . 4 X 105 



Iso tope 

H- 3b 

Cs - 1 34b 

Cs -137b 

Sr- 90b 

Nb-95c 

Zr-95c 

Ru- 1 06c 

Sb- 1 2 5c 

Te- 125mc 

Te-127mc 

Te- 129mc 

Ce- 144c 

Co- 58c 
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TABLE 2 

Rad i onuc l i de Di s tri buti on In The 
Rea cto r Coo l  ant Sys tem 

As Of Apri l 6. 1 981  

Radi onucl i de 
Concentrati ona 

( uC i /ml ) 

6 . 0 X 10-2 

3 . 0 

22  

19  

5 . 8  X 1 0-4 

3 . 7 X 10-4 

7 . 3 X 1 0-2 

2 . 9 X 1 0-3 

1 . 2 X 10-3 

2 . 2 X 10-2 

4 . 4 X 1 0- 5 

2 . 2 X 1 0-2 

1 . 5 X 10-4 

TOTAL 

aRCS vo l ume of 95 , 000 ga l l ons 
bRCS Samp l e Resu l ts as  of 4/6/81  
cCa l �u l ated va l ues based  on  PElS Tab l e  7 . 7 and  

an  ass umed di l uti on rate of 0.1 gpm to 4/6/81 
dA 1 1  va 1 ues rounded  to two s i gn i fi can t  fi gues 

Rad i onuc l i de 
In vendory 

C i  

22 

1 . 0 X 1 03 

. 8.0 X 1 03 

7 . 0 X 1 03 

2.0 X 10- 1 

1 . 0 X 1 0- 1 

26 
1.0 

4 . 0 X 1 0- 1 

8.0 

2 . 0 X 1 0-:2 

8 . 0  

5.0 X 10- 2 

1.6 x io4 
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The p ri nc i p a l  proces s i ng  componen ts of the system a re s u bmerged  i n  the 11811 
spent fuel poo l  to uti l i ze the s h i e l d i ng characteri st i cs  of the poo l  water . 
P ri ma ry was te water decontami nati on wi l l  ta ke p l ace i n  the LWTS of the S DS 
an d, i f  necessary, the SDS effl uent may be pol i s hed  i n  t he ex i st i ng E P I COR- I I  
sys tem . The l og i c  pl an for was te water proces s i ng i s  s hown i n  F i g ure 1. 

3 . 2 Ligui d Was te Treatment 

The was te water i n  the conta i nment s ump and RCS wi l l  be p roces sed i n  batc hes  
cons i s t i ng  o f  a seri es of sepa rate proce s s i ng steps . For the conta i nment s ump 
water, a batch wi l l  cons i s t  of �pproxi mate l y  50 , 000 ga l lons  a nd  the proces s i ng 
steps  wil l i nc l ude water del i very and fi l trati on i n  the LWTS, i on excha n g e  i n  
the LWTS, po l i s h i ng i n  the EP I COR- I I  sys tem i f  needed, and  storage or  reu s e  
o f  the proces sed water wi th i n the p l ant� For t h e  RCS water, a batch wi l l  a l so 
consist  of approxi mate l y  50 , 000 ga l l on s  and  the proces s i ng  s teps wi l l  i n c l ude 
l etdown of the RCS water u s i ng  the exi s ti ng  l etdown sys tem to a hol d i ng  tan k  
( one of  the three exi st i ng  rea ctor  coo l ant b l eed tan ks ) ,  water de l i very a n d  
fi l trat i on ( i f  necessary) i n  the LWTS, i on exchange i n  t h e  LWTS, po l i s h i ng i n  
the EP I COR- I I system ( i f  neces sary ) ,  and storage or re- use  of the processed  
water wi th i n  the p l an t .  RCS l etdown wi l l  be  accomp l ished  by feed and  b l eed 
( i . e . ,  remova l of con tami nated water and  addi t i on of borated proces sed makeup  
water a t  the  s ame fl ow rate ) to  ma i nta i n  sys tem i nventory a n d  pressure . 

A s chemat i c d i ag ram of the f l ow·p.aths  for process i ng conta i nment s ump and  RCS 
water throug h the SDS/EP ICOR- I I  i s  g i ven i n  F i g ure 2. The . LWTS con s i st s  o f  
process  eq u i pment  a n d  i n strumentati on necessary to co l l ect , p rocess,  mon i tor, 
s tore and recycl e h i g h  acti v i ty was te water . The LWTS proces s tra i n con s i s ts 
of  a prefi l ter , fi na l  fi l ter, ho l dup  tan k, two para l le l  trai n s  of  three  i on 
exchange vess e l s ea ch, two downstream i on exchange ves se l s i n  para l l e l ,  and 
a post  f i lter . The major components maki ng up  the LWTS,  along wi th their 
pri nci pa l  des i gn parameters, are 1 i s  ted i n  Ta b l es  3 - 8 . · 

The con tami nated water i n  the conta i nment s ump wi l l  be removed by a 30 g pm 
s urface s ucti on pump and pumped through  fl exi bl e  hose to a conta i nment pene­
trati on and  connecti ng p i ping l ead i ng  to the fue l handl i ng b u i l di ng .  A backup  
system fo r de l i veri ng  water from the  s ump exi sts . I t  ut i l i ze s  the reactor 
bui l d i ng was te p ump wh i ch i s  located i n  the auxil i ary bu i l d i ng to ta ke s uction 
-d i rectl y from the conta i nment s ump . However, the s u rface suct i on pump w i l l  be 
the preferred means . The s urface s ucti on p ump i s  des i gned to fl oat i n  the 
con ta i nment  sump water and ta kes ·s ucti on approxi mate l y  l foot bel ow the water 
s urface to e l i mi nate a ny potent i a l  i n terferen ce wi th  debri s f l oati ng on  the 
s urfa ce .  The pump i s  operated from a contro l panel  l ocated on .a p l atform .over  
the  11811 spent fuel  poo l . The p i pi ng i n  the fuel  handl i ng b u i l d i ng d i rects the  
was te water thro ugh two fi l ters i n  seri es wh i ch are submerged i n  the  11B11 s pe n t  
fuel poo l . The fi rst  fil ter (the prefi l ter) i s  a rou�h i ng  f i l ter des i g n e d  t o  
remove s us pended so l i ds grea ter than 1 25 mi cron s i n  s i ze and  the second fil ter 
( the fi na l fi l ter ) i s  des i g ned to remove parti c l es  greater than 1 0  microns i n  
si ze that pas s  throug h  the p refi l ter . The fi l ters were des i gned and  in s ta l l ed 
to prec l ude p l ugg i ng of the downs tream i on exchange ves s e l s�  As the l i ce n s ee 
ga i n s  operati ona l  experi ence wi th the fi l trati on process,  the fi l ter m i cron 
s i zi ng may be a l tered to opti mi ze fi l trat i o n .  The filters are cartri dge  type 
and w i ll be rep l aced when  h igh  d i fferent i a l  presure mon i tored acros s e i ther  
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TABLE 3 

SDS Prefi l ter/ Fi na l  Fi l ter 

I n s ta l l ati on/ Loca ti on 

Outs i de Di ameter/He i gh t, 
Ft . ,  I n . 

She l l Th i ckness  

Shel l Materi a 1 

Ves se l  Deta i l s  

Des i gn Pres su reJTempera tu re 

Vo l ume 

Prefi l ter S i ze 

Fi na l  Fil ter S i ze 

Verti ca 1 , 11811 Spent Fue 1 
Poo l 

2 Ft . � I n . /4  Ft . 5� I nch 

3/ 16 Inch  

St�i nl e s s  Steel  ( 304 ) 

1 50 PS I G/ 100 °F 

10 Cub i c Feet 

. 3/16  I nch Rou gh i ng Screen/ 
1 2 5  Mi cron 

10 Mi cron 
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TABL E  4 

SDS Waste S to rage Tanks  

I denti ficati on 

Capaci ty - Gal l ons  

I n s ta l l ati on 

Vessel Deta i l s  

Outs i de D i ameter/He i gh t ,  
Ft . I n . 

She l l Materi a l  

She l l Th i cknes s , I n . 

Des i gn Temperature , °F 

Des i gn Press ure·, PS I G  

WDL-T-2A through 2 D* 

60 , 000 Ga l .  ( Total ) 

Hori zonta l  

1 1  Ft� 6 In./2 1 Ft . 

Sta i n l e s s  Steel ( 304 ) 

� I nch 

200 °F 

15 PS I G  

*4 tanks 15,000 gal lons each cons i dered as one tank.  
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TABL E  5 

SDS I on�Exchange Ves se l s  

Number I ns ta l l ed 

I n s tal l a tion 

Outs i de Di amete r/Hei gh t , 
Ft .  I n . 

She l l Thi ckness 

She l l Materi al 

Des i -gn Press ure/ 
Temperature 

Volume 

Vesse l  Deta i l s  

8 

Verti cal 

2 Ft . � i n� /4 Ft . 5� i n. 

3/8 I nch 

Sta i n l es s  Stee l (316L) 
350 PSIG/400 °F 

10  Cubi c Feet 
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TABLE 6 

SDS Surface Sucti on Pump 

Name 

Type 

Rated Speed 

Rated Capacity 

Rated Tota l  Dynami c Head 

Fl oat Materi a l  

Di men s i ons  
Fl oat Materi a l  

Pump Detai l s  

· Surface Sucti on  

Verti cal 3 s tage h i gh capaci ty 
wel l pump 

· 

3600 RPM 

30 GPM 

200 Ft . 

Po l ys tyrene Foam 

. 
6011 X 6.5 11 X 1811 



Name 

Type 

Standard Materi al  
Desi gnati on 

Rated Speed 

Rated Capaci ty 

Rated Tota l Dynami c 
Head 

Des i gn Temperatu re 
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TABLE  7 

SDS Feed Pump 

P ump Deta i l s  

Feed Pump 

Subme rs i b l e/Centri fugal 

Sta i n  1 ess  Stee 1 

3500 RPM 

30 GPM 

240 Ft . 
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TABLE 8 

Post Fi l ter  

Ves se l  Detail s 

Number I n s ta l l ed 

I ns tal l ation 

Outs i de Di ameter/Height. 
Ft . , I n . 

She 1 1  Th i ckness  

Shel l Materi a l  

Des i gn Pres s u re/Temperature 

Volume 

Pos t Fi l ter Si ze 

One ( 1 ) 

Verti ca l 

10 5/8 I n./3 Ft . 5 7/16 I n . 

0.165  I nch  

Stai n l ess  Steel  { 304 ) 

150 PS I G/100 °F 

0 . 61 Cubi c Feet 

0 .45 M i cron 
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fi l ter i nd i cates low fl ow. The fi ltrati on process i s  con trol led by val ves 
l ocated i ns i de t he s h i e l ded SDS fi l ter man i fold wh i ch  i s  l ocated o n  a p l atfo rm 
over the .. B .. spent  fuel  poo l , and  by the i nstrumentation wh i ch provides f l ow 
i ndi cati on from the s u rface sucti on pump and  d i fferenti a l  pressure a cros s  the 
fi l ters . After fi l trati on , the was te water i s  co l l ected i n  the exi st i ng upper 
tan k farm l ocated i n  the 11A 11 spent fue l poo l . The upper ta n k  farm consi sts of 
four  i nterconnected 15,000 gal l on ta nks wh i c h  functi on as a s i ng l e  60,000 g a l l on 
tank. The tan k system commun i cates d i rectl y wi th  a s tandp i pe , located adj acent 
to the tanks , wh i ch conta i ns  a s ubmers i b l e  p ump. Th i s tan k  sys tem , standpi pe 
and  pump serve as the feed sys tem to the LWTS i on exchangers . 

W hen processi ng RCS water , the reactor coo l ant  wi l l  be wi thdrawn from the RCS 
by a feed and  b l eed process us i ng the exi s ti ng l etdown system to a 77,000 g a l l on 
reactor coo l a nt bl eed tan k. I f  the RCS water req uires fi l trati on , as  determi ned  
from water s ampling , it wi l l  be  pumped from the  bleed tan k  throug h the LWTS 
fil ters i n  a manner si mi l ar to the conta i nment s ump water treatment. The water 
wi l l  be rec i rcu l ated thoroug h l y  and s amp l ed and ana l yzed pri or to processi ng to 
comp l ete l y characteri ze the water. 

The next treatment s tep i n  the proces s i ng of conta i nment s ump or RCS water i s  
decontami nat i o n  by i on exchange. The s ubmerged pump i n  the s tandpi pe of the 
upper tan k farm del ivers waste water to the LWTS i on exchange ves se l s v i a the 
s h i e l ded feed and i on exchange man i fo l d. The i on exchange porti on  of the LWTS 
cons i sts of two s ubmerged para l l e l tra i ns  of 4 zeoli te i on exchange vesse l s 
( beds 1 ,  2, 3 and 4 ) each , p l anned to be operated as  s i ng l e tra i n s  or  together 
as  para l l e l tra i ns.  The des i gn fl ow rate through ea ch 4 ves se l  train i s  5 gpm 
and the des i gn f l ow through the comb i ned 2 tra i n s  i s  10 gpm , the maxi mum fl ow 
through  the LWTS . 

The processing p h i l osophy for the SDS i s  to remove essenti a l ly a l l of  the cesi um 
and stronti um rad i onuc l i des ( the pri nc i pa l contami nants i n  the conta i nment  s ump 
a nd RCS water ) on  i norgan i c i on exchange med i a  in the LWTS. Each of the i on e x­
c hange vesse l s wi l l  be l oaded wi th the same i on exchange medi a ( approxi mate l y  8 
cubic feet ) con s i s ti ng of  a homogeneous mi xture of two types of-inorgan i c  
zeol i te med i a. The mi xture of zeo l i te media exh i b i ts s trong remova l speci fi c i ty 
for both cesi um and s tronti um rad i onuc l i des. Duri ng proces s operati ons , the 
curi e l oad i ng  of  the fi rs t i on exchange vesse l  ( bed 1 )  i n  each 4 vesse l  tra i n 
wi l l  be admi n i s trati vel y l imi ted to approxi mate l y  60,000 curi es* , cons i sti ng 

*Th i s l i mi t i s  based on conservati ve l y  projected i on exchange capa c i ty of  the zeol i te 
for ces i um and  s h i e l d i ng capab i l i ty of the s h i pp i ng cas k. H i g her ves sel 
l oadi ngs , and correspondi ng l y  l ower was te vo l umes , may be possi b l e i f :  ( a )  
the actua l operati ons i ndi cate add i ti ona l i on exchange capaci ty; ( b )  the 
shi e l d i ng capa b i l i ty of the shi ppi ng  cas k  has  been underes ti mated. The cas k 
l oadi ng l i mi t wi l l  be determi ned wi th actual  spen t zeo l i te vesse l s ,  or  ( c )  
another s h i pp i ng cask wi th a h i g her l oadi ng capabi l i ty i s  uti l i zed . 

I n ei ther cas e , th� s taff cons i ders the 60,000 curie l i mi t as an i n i tia l 
admi n i s trati ve l i mi t. H i g her l oadi ngs to 120,000 curi es were evaluated i n  
our PElS ( Reference 19 ) and are con s i dered to be wi th i n  the scope of thi s SER . 
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most ly  of ces i um rad i onuc l i des . Upon reach i ng that l i mi t ,  the vesse l  wil l be 
fl ushed wi th p roces sed water , removed from the sys tem , dewatered , capped , · 

p l aced i n  s torage i n  s ubmerged s torage rac ks i n  the 11 B 11 spent  fue l  poo l , and 
attached to a vent header i n  the GWTS to re l i eve any potenti a l  bui ldup of  non­
condens i b l e  gas .  A new ves se l  wi th fresh  zeo l i te med i a  wi l l  be p l aced i n  the 
bed 1 pos it i on or , a l ternati ve ly , downs tream beds wi l l  be rotated forward 
dependent upon the degree of  rad i onuc l i de breakthrough  from the fi rs t bed 
pr i o r  to changeout . I f  the beds are rotated forward , zeol i te bed 2 wi l l  be 
moved to the bed 1 pos i ti on i n  . the tra i n and , i f  necessary , zeoli te bed 3 
wi l l  be p l aced i n  the bed 2 pos i ti on and so forth . A new zeo l ite ves se l  wi l l  
be pl aced i n  the open pos i t i on and the SDS wi l l  resume operati on unti l bed 
1 i s  l oaded to the admi n i strati ve l i mi t , whereupon, the bed cha ngeout 
wi l l  be repeated . The 1 i censee wi 11 ope rate the sys tern to mi n i mi ze ves se  1 
hand l ing  and changeout and correspondi ng worker exposure. Operati on of the 
SDS in the man ner  des cri bed above wi l l  mi n i mi ze the vo l ume of s o l i d  was te 
( spent i on exchange vesse l s} generated from decontami nation of the conta i n ­
ment  s ump and RCS wa ter . 

The effl uent from the LWTS proces s  tra i n  wi l l  be coll ecied i n  o ne of the three 
exi s ting reactor  coo l ant bl eed tanks (77,000 ga l l ons each ) for samp l i ng and 
ana lys i s .  The LWTS has  two 12,000 gal l on moni tor tanks to co l l ect,proces sed 
water from the LWTS , however , these tan ks wi l l  be used to s tore processed 
water as  a s ource of f l us h water to the SDS duri ng proces s operations.  The  
processed water i n  th e reactor coo l ant  b l eed tank ( RCBT ) can be recyc l ed throug h 
the LWTS for further decon tami na ti on ( i f  samp l i ng i nd i cates thi s i s  neces sary ) , 
d i rected to the EP I COR- I I  sys tem for poli s h i ng  i f  needed , pl aced  i n  storage i n  
ava i l abl e on- s i te tankage , or re- used i n the p l ant ( e . g. , ma keup to the reac to r  
coo l ant  sys tem o r  refl ood of the conta i nment  s ump for s h i e l d i ng or  contro l o f  
airborne contami nati on ) . Samp l i ng and ana lys i s and the p l anned u sage o f  t he 
proces sed water i n  the RCBT wi l l  determi ne where the water wi l l  be di rected . 

If  the pl anned use  of the proces sed wa ter i s  for makeup to the RCS or refl ood  
of the  con tai nment s ump to  provi de s h i e l d i ng for s l udge and p l a teo ut acti vity ,  
the processed water may be p l aced i n  temporary ons i te s torage cons i s tent wi th 
the l i mi tat i ons  descri bed i n  Sect i on 7 . 2 . 4. 2 of the P E l S  ( Reference 19) and the  
requ i rements of 10 CFR Part 20. If  the  water i s  to  be  po l i s hed i n  E P I COR-II 
and p l aced i n  on- s i te s torage pendi ng i ts u l ti mate d i sposal ( i . e . , no re- u s e  i s  
contemp l ated ) the EP ICOR-II system wi l l  be operated to con tro l the spec i fi c  
acti v i t i es  of the generated so l i d  was te (i . e. , the spent i on exchange l i ners ) 

. for ease of  waste hand l i ng ,  packa g i ng and di sposa l . 

Actua l process i ng wi th  the SDS may yi e l d water that does not  req u i re further 
proces s i ng or , converse ly , i t  may yi e l d water that req u i res recycle thro ug h the  
SDS . 

. 
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The descri pti on and our  eva l uati on of  the operati on of the EP I COR- I I  system are 
i nc l uded i n  N UREG-059 1 , Envi ronmenta l  As sessment - Use of EP I COR- 1 1  at Three . 
M i l e  I s l and , Un i t 2 ,  USNRC , October 3 ,  1 979 ( Reference 2 1 ) . The environmen ta l 
i mpacts as soc i ated wi th

-
the use  of EP I COR- I I  as  a po l i s h i ng system to proces s 

s l i g ht ly contami nated water are we l l bounded by the eva l ua ti on presented i n  
NUREG-059 1 wh i ch addresses the proces s i ng of wa ter wi th s i gn i fi cant l y  greater  
l evel s o f  con tami nati on . The  EP I COR- 1 1  confi gurati on that  wi l l  be  emp l oyed to 
po l i s h S DS eff l uent wi l l  cons i s t of 3 mi xed bed ( i . e . , organ i c  cati on and 
an i on res i n )  l i ners i n  series . The f i rs t  two beds wi l l  be 6 feet i n di ameter 
by 6 feet h i g h  cy l i ndri cal vesse l s and  the l as t  bed wi l l  be a 4 feet i n  d i ameter 
by 4 feet h i gh  cyl i ndri ca l vesse l . The fi rst bed in  the sys tem i s  des i gned to 
remove nonrad i oacti ve sodi um from the i nfl uent wa ter to en hance the po l i s h i ng 
capabi l i ty of the second bed . The th i rd bed i n  the sys tem acts as  a guard bed 
aga i nst  brea kthrough from the second bed . Proces s i ng through  EP I COR- 1 1  wi l l  
be on a batch bas i s  and a batch wi l l  cons i s t  of approx imatel y  25 , 000 ga l l ons . 
Based on i on exchange co l umn tes t i n g  by the l i censee of the med i a . p l anned for 
us e i n  EP I COR- I I  wi th samp l es of actual  s ump water , we expect the gross  con cen­
trati on ( exc l udi ng H- 3 )  of the  SDS/ EP I COR- II processed water to  be  approxi mate l y  
7 . 0  x l o- 5  uC i /ml . The processed water wi l l  be p l aced i n  ons i te s torage pen d i ng  
a l i censee proposa l , s taff revi ew and  a Commi s s i on deci s i on regard i ng i ts 
u l ti mate d i s pos i t ion . The 1 i cen see has con s tructed two 500 , 000 ga 1 1  on  proces sed 
water s torage tanks  to provi de adeq uate capac i ty for the storage o f  proces sed  
acci dent generated water pend i ng i ts d i sposa l . 

Vo l umes of l esser  q ua l i ty water may be recyc l ed for re- use wi th i n  the p l ant  
wi th s ubseq uen t proces s i ng i n  the SDS and/or po l i s h i ng i n  EPI COR- 1 1  when th i s 
water i s  no l onger needed i n  the TM I - 2  c l ean up . 

3 . 3 Gas eous Was te Trea tment 

The gaseous waste treatment s ubsys tem ( GWTS ) of  the SDS i s  des i g ned to proces s  
gaseous  was tes based o n  the ori g i n  and radi oacti v i ty l evel s o f  the was te 
generated dur i ng water movemen ts , proces s operati ons , s pent l i ner  dewateri n g , 
and s pent l i ner storage . The GWTS i s  i n terfaced wi th  the exi s ti ng fuel  han d l i ng 
bu i l d i ng venti l at i on sys tem ( FHBVS ) and i s  des i gned to contro l  the re l ease  o f  
gaseous eff l uents to the FHBVS and s ubseq uen t ly  to the envi ronment . The FHBVS 
i s  an exi st i ng fi l trati on sys tem wh i ch has  2 HEPA fi l ter  ban ks i n  seri es . A 
fl ow schemat i c of the GWTS i s  g i ven i n  F i g ure 3 .  The  pri nc i pa l  components o f  
the GWTS i n c l ude the off-gas separator tank ,  off-gas bottoms  pump and s tand­
p i pe ,  and a i r  fi l trati on un i t .  The a i r fi l trati on un i t con s i sts of an e l ectri c 
heater , rough i ng fi l ter , a HEPA f i l ter , a c ha rcoa l absorber , a s econd HEPA 
fi l ter , and a b l ower . The maj or componen ts ma k i ng up the GWTS , a l ong wi th 
the i r pri nc i pa l des i gn parameters , are 1 i s  ted i n  Tab l es  9 through l l . 

The off-�as  s epa rator  tan k , l ocated i n  the  s h i e l ded spent fuel  poo l s urge p i t ,  
co l l ects the f l ush  l i q u i d  and moi sture- conta i n i ng off-gas from the spent " l i oer  
dewateri ng  system , the  fl u s h  l i q u i d and off-gas  from the  i on exchangers dur i n g  
ves se l  vent  and  fi l l  operati ons , and dra i n  l i q u i ds from the beta mon i tori ng 
sys tem and man i fo l d ,  h i gh rad feed samp l e g l o ve box , ion excha nger man i fo l d ,  
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Tab l e 9 

SDS Offgas Separator Tan k  and 
Offgas Bottoms Pump 

Vesse l  Detai ls 

Outs i de D i ame ter/ He i ght , 
ft. i n. 

She 1 1  Materia 1 

She l l T h i cknes s 

De� i gn Temperature , °F 

Des i gn Pres s u re , PS I G  

Name 

Type 

Standard Mater i a l  
Des i gnati on 

Rated Speed 

Rated Capac i ty 

Rated Tota l Dynam i c 
Head 

Des i gn Temperature 

Lubri can t 

Pump Deta i l s  

One ( 1 ) 
590 Ga l . 

Verti ca l  

36 i n. /1 0 ft. 

Sta i n l es s  Steel (304 ) 

3/ 1 6  i nch  

1 00 ° F 

1 6  PS I G  

Offgas Bottom Pump 

S ubmers i b l e  

400 Seri es Stai n l ess 
Steel 

3450 RPM 

30 GPM 

65  Ft. 

Water 



Name 

Type 

S tanda rd Materi a l  
Des i gnati on  

Rated Speed 

Rated Capac i ty 
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TABLE  10  

Offgas B l ower 

Bl ower Deta i l s  

Rated Stati c Press ure 

Des i gn Temperature 

Offgas B l ower 

Radi a l  Fl ow Cen tri fuga l Type n p  

Sheet Stee l 

35 10  RPM 

1000 CFM 

1 2 1 1 W . G . 

104 °F 
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TABLE 1 1  
GWTS Ai r Fi l trati on Uni t Components 

Componen t 

Heate r  

Rough i ng 
F i l ter 

HEPA Fi l ter  

Charcoal  
Adsorber 

Des cri pti on 

9KW 

Waterproof 
Fi bergl ass  

Des i gn p res s u re drop 8 1 1 W . G .  

2 i ns ta l l ed 
Des i gn effi ci ency 99 . 97% for . 

. 3 mi cron parti c l es  
Si ze : . 24 i �  X 24 i �  X 1 1�1 1 

1 i n. P l eated bed 
S i ze :  24 1 1 X 24 1 1 X 1 1�11 
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and i n termedi a te l eve l samp l e g l ove box .  The off-gas separator tan k commun i cates  
wi th the  off-gas  bottom pump and  s tandp i pe and  vents  to  the  GWTS a i r  fi l trati on  
un i t .  The  l i q u i ds col l ected i n  the  off-gas  separator tan k  are returned to the 
upper tan k  farm s tandp i pe for s ubseq uent proces si ng i n  the SDS . The  off-gas  
separator tank  has a mi s t  el im i nator at the top of the tank to  remove entra i ned 
mo i s ture from vented effl uent gas  pri or to  enteri ng the GWTS a i r fi l trati on 
u � i t .  Other gaseous  waste i nput  to the a i r fi l trati on  un i t  i nc l udes  the vented 
effl uents from the spent fi l ter and  i on exchange vesse l s i n  storag e , the upper 
tan k  fa rm s torage tanks  and feed p ump s tandp i pe ,  h i g h -rad  fi l ter samp l e g l ove 
box , i n termedi a te l eve l sampl e g l o ve box , off-gas  bottom pump s tandp i pe and 
the va l ve conta i nment  man i fol ds for the prefi l ter and fi na l  fi l ter , RCS c l eanup , 
i on exchan.gers ,  feed p ump , and beta moni tori ng  sys tem . Pri or to SDS i n i t i a l  
operati on and after spent i on exchange vessel  changeout and rep l acement ,  the 
i on exchange vesse l s must be vented  and fi l l ed wi th water . The l i cen see i ntends  
to  vent and  fi 1 1  these ves sel s wi th processed  water from the SDS mon i tor  tan ks  
or  water from the demi nera l i zed water system . The fl u s h  water and  o ff-gas  
from these  operati ons  are d i rected to  the  off-gas  separator tan k .  The  spent 
fi l ters and i on exchange vessel s wi l l  be dewatered i n  the SDS dewateri ng  sys tem 
pri or to p l acement i n  s torage racks  i n  the fuel  poo l . Dewateri ng i s  accomp l i s he d  
by b l owi ng compressed a i r through  the ves sel  unti l the free .water . i s  removed . 
The removed free water and exhaust  a i r from the dewateri ng sys tem a re di rected 
to the off- gas sepa rator tan k .  Fo l l owi ng  dewater i ng and  cappi ng , the  spent 
ves se l s are p l aced in the poo l storage racks  and the ves sel  vent  l i nes  are 
connected to a header whi ch  i s  p i ped to the GWTS a i r fi l trati on u n i t .  The 
ves se l s are conti n uous ly  vented wh i l e  i n  s torage to prevent the bu i l dup  of 
p ress ure i n the ves se l s .  Duri ng process operati ons , the va l ves l ocated i n  
the . i on exchanger man i fo l d and beta mon i tori ng  man i fo l d  have the poten ti a l  for 
s ome l ea kage . Th i s l ea kage wi l l  col l ect i n  the sumps of  these va l ve conta i n­
men t  man i fo l ds a nd g ravi ty dra i n to the off-gas  separa tor tank . 

Duri ng was te wa ter proces s i ng through  the SDS , many s ampl es wi l l  be drawn from 
vari o us poi nts i n  the process s tream fo r ana l ys i s  to s upport proce s s  operati ons . 
These samp l es wi l l  be col l ected and  handl ed i n  the h i g h  rad feed samp l e  g l ove 
box and i ntermedi ate l evel  samp l e  g l ove box . The purge and dra i n  wa s tes from 
s amp l i ng operati ons  i n  these g l ove boxes wi l l  g ravi ty dra i n or be pumped to the 
off-gas  sepa ra tor tank  or upper tan k  farm s tandp i pe .  Add i ti ona l l y ,  the effl uent  
from the  beta mon i tori ng  sys tem wi l l  be  d i rected to  the off-qa s sepa rator tan k .  
Duri ng water process i ng operati ons , sampl i ng and  spen t vesse l dewate ri ng .  there 
i s  the potent i a l  for sma l l amounts o f  rad i oacti ve ma teri a l  to become a i rborne . 
Consequentl y ,  the upper tank  farm s torage tank s  and feed pump standp i pe ,  h i g h- rad 
fi l ter samp l e g l ove box ,  i ntermedi a te l eve l sample g l o ve box ,  off- gas  bottom 
pump standp i pe ,  and off-gas sepa rator  tan k  a re vented to the GWTS a i r fi l trat i on 
u n i t p reventi ng s i gn i fi cant re l eases  to the FHB atmosphere . The a i r fi l trat i on  
u n i t prov i des treatment of  the  a i rborne rad i oacti ve materi a l s pr i or to d i s ch a rg e  
to the FHBVS and s u bseq uentl y to the envi ronment.  Add i tiona l l y ,  there i s  the 
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potenti a l  for va l ve l eakage a n d  t h e  generati on of a i rborne radi oacti ve ma ter i a l 
i n  the val ve conta i nment man i fo l ds for the prefi l ter and fi n a l  fi lter , RCS c l ean ­
up , i on exchangers , feed pump , and beta mon i tori ng sys tem . These man i fo l ds are 
vented to the a i r fi l trat ion  un i t  and  ma i nta i ned at nega ti ve pres s u re re l ati ve 
to ambi ent  by - the  a i r fi l trati on u n i t bl ower . The val ve man i fo l d at  the 
contai nment penetrat ion  for s ump wa ter de l i very to the SDS fi l ters . l oca ted i n  
the  sou thwest  corner of the fuel hand l i n g bu i l d i ng at the 347  foot  e l evati on , 
i s  encl o sed wi t h i n a s h i e l ded cubi c l e wi th sea l ant  for the �l oor  and  wa l l s . 
A con ti n uous a i r mon i tor wi th a l oca l a l arm i s  a l so prov i ded for thi s cubi c l e .  

I n  order to fac i l i tate fi l trati on effi c i ency ,  the re l ati ve h umi d i ty of the 
off-gas to the a i r fi l trati on uni t i s  ma i nta i ned bel ow 70% by the un i t  e l ectri c 
heater .  The off-gas then passes thro ugh  a ro ugh i ng filter wh i ch removes gro s s  
parti c u l ates a n d  dus t from the a i r s tream to protect t h e  downstream H EPA fi l ter . 
The a i r stream passes  through  the downstream HEPA fi l ter , cha rcoa l adsorber , and a 
second HEPA fi  1 ter p.ri or to be i ng d i s charged to the FHBVS by the off�gas b 1 ower . 
The ch arcoa l adsorber i s  a 1 i nch  th i ck  bed . The HEPA fi l ters a re i n - p l ace 
tes ted wi th DOP smoke to confi rm a removal  effi c i ency grea ter than 99 . 95%  for 
the smo ke parti c l es . The charcoa l ads orber i s  i n -p l ace tested wi th a gaseo u s  
h a l ogenated hydrocarbon refri gerant to ens ure that bypass  l ea kage through  the  
adsorber i s  l es s  than  0 . 05% . Further , the charcoal i s  l a bora tory tested to 
en s u re a removal  effi c i ency greater than 95% for methyl i od i de at  2 50 C and 
95%  rel ati ve h umidi ty .. · The charcoa l  adsorber wi l l  serve to remove es senti a l l y  
a l l o f  any I - 129  that may b e  pres ent i n  the off-gas . The downstream HEPA fi l ter 
wi l l  co l l ect any .  charcoal  fi nes that become a i rborne dur i ng operati on  of the 
a i r fi l trati on un i t .  The off-gas b l ower i s  a rad i a l  fl ow cen tri fuga l un i t wi th 
a capac i ty of 1 000 cfm .  Pres sure gages at  the un i t s ucti on and di s charge wi l l  
be used to mon i tor bl ower performance . The GWTS off-gas wi l l  d i scharge  to the  
FHBVS whi ch has  been previ ous ly  eva l uated and  found acceptabl e i n  NUREG-01 07 , 
S afety Eva l uati on  Report Re l ated to Operati on of Three Mi l e  I s l and  Un i t  2 ,  
September  1 976 ( Reference 22 ) . 

3 . 4  So l i d  Was te Handl i ng and Di sposa l  

The  so l i d  was te handl i ng sys tem ( SWHS ) i s  des i gned to handl e ,  dewa ter , a nd  s tore 
spent  i on exchange and fi l ter  ves se l s res u l ti ng from the �perati on  of  the SDS . 
The SWHS cons i s ts of  a dewateri ng s tati on  and underwater s torage racks  i n  the 
1 18 1 1  s pent fue l pool  wi th provi s i on for s torage of spent i on exchange  and fi l ter 
vesse l s . Add i ti ona l ly , the exi s t i ng  fue l handl i ng bui l di ng ( FHB ) crane wi l l  
be used to handl e and transfer spent ves sel s i n  the poo l . 

We have eval uated the expected types , vo l umes , and acti v i ti es  of  so l i d was te 
generated · from waste water proces s i ng i n  the SDS and s ubseq uent  po l i s h i ng i n  
the EP I COR- I I  sys tem . The types of  so l i d  was te generated i n  the SDS wi l l  



3-22  

i ncl ude spent cartri dge fi l ters , fi l ter  ves se l s and  spent i norgan i c  ( zeo l i te 
med i a ) i on excha nge ves sel s from the LWTS , s pen t organ i c i on exchange ves se l s 
from the EP I COR- I I  sys tem , s pent orga n i c i on exchange vesse l s from the S DS l ea k­
age con ta i nmen t sys tem� and HEPA fi l ters and charcoa l ads orbers from the S DS 
a i r fi l trat i on  u n i t .  Tab l e 1 2 l i s ts these anti c i pated so l i d  was tes , the i r forms 
and projected rad i onuc l i de contents and  genera l properti es , and  expected 
u l ti ma te d i spos a l . I t  sho u l d be noted that a l l s o l i d  was tes wi l l  be d i s posed  
of offs i te .  

· 

The mos t  rad i oacti ve was tes , SDS prefi l ters , fi na l  fi l ters , zeol i te i on 
exchangers and  l eakage  contai nment i on exchangers , wi l l  be tempora ri ly  s to red  i n  
the 1 18 1 1  s pent  fuel ooo l under wa ter for operator  s h i el di ng protecti on . The o ff- gas 
sys tem HEPA f i l ters and charcoa l adsorber are l ocated a bove the poo l on . the 
off-gas sys tem s k i d p l atform . The SDS pos t- fi l ter i s  l ocated a bove the poo l 
on an operati ng  p l a tform . The E P I COR- 1 1  i on exchangers are l ocated i n  the 
chemi cal  c l ean i ng bui l d i ng i n  a manner s i mil ar to the previ ous  operati on o f  
the EP I COR- I I  sys tem . Duri ng  SDS process  operati ons , the 3 l fq u i d fi l ters 
are p l anned to be operated based upon d i fferent i a l  pres sure across  the u n i t s . 
When hi gh d i fferenti a l  pres s ure i s  encountered , the un i ts wi l l  be fl u s hed  wi th 
processed water , d i sconnected , and removed from the sys tem . The prefi l ter  and  
fi na l  fi l ter are  des i g ned to  remove so l i ds · from the  feed to t he  i on exchangers 
and , based on  the esti mated radi oacti v i ty of the s ludge i n  the conta i nmen t  
s ump water , the rad i oact i ve l oadi ngs  o n  these fi l ters a re expected . to b e  l ow .  
We e s t i mate that as  many as 25 of these l ow acti vi ty spent fi l te.r ves se l s 
cou l d be generated as  a res u l t of SDS o perati ons . Thi s e sti mate i s  based  o n  
the expected vo l ume and radi onuc l i de content i n  the s l udge i n  t�e conta i nme n t  
bu i l d i ng s ump . We est i mate that there a re approx ima te l y  1 00 f t  of  s l udge  
conta i n i ng approxi mately 1 60 C i  of  acti v i ty ,  pr imari l y  stronti um . Based on  
s amp l e res u l ts to date , there i s  no i nd i cati on  of  trans ura n i c contami nat i o n  
i n the s l �dge . The speci fi c acti v i ty o f  thi s was te wou l d  b e  approxi ma te l y  
1 . 6 C i / ft and i s  con s i dered s u i tabl e for commerc i a l sha l l ow l and bur i a l . 

The pos t- fi l ter  i s  provi ded to remove any zeo l i te fi ne s that may be carr i ed  
over from the upstream zeo l i te i o n  excha ngers . S i nce the rad i oact i ve l oa d i n g  
of the l atter  beds ( i . e . , beds 3 a nd  4 )  i s  expected to  be  l ow ,  t he  radi oact i vi ty 
of  the pos t-fi l ter shou l d be correspond i ng l y  l ow .  These  fi l ters s hou l d be 
s u i table  for d i spos a l  at commerci a l  l and  buri a l  fac i l i ti es .  We es ti mate tha t  
approxi mate ly  5 o f  these fi 1 ters w i  11 b e  generated duri ng  SDS process  opera ­
ti ons . 

The bu l k of the radi oacti v i ty i n  the con ta i nment s ump and  RCS water wi l l  be 
retai ned i n  the zeo l i te i on exchangers . Duri ng SDS process  operati on s , i on 
exchange ves se l s wi l l  be rep l aced upon reachi ng the admi n i s trati vely  i mpos ed 
radi oacti v i ty l oadi ng l i mi t .  Spent i on exchange vesse l s wi l l be fl u s hed w i th 
processed wa ter , dis connected , removed t

"
rom the sys tem , and  transfe rred to the 



Ta bl e 12 

SDS[ E P I COR- I I  Sol i d  Was te Sources For Norma l O�erati ons 

No . Un i ts Was te· Proj ected Ra di o- Proj ected Was te Con tai ner Expected Offs i te 
Radwas te I n -Servi ce Fo rm Nucl i de Loa di ng Generation  Was te Di seos i ti on 

Di a HT Vol . Wal l Thi ck-
Materi a l  ll... li .E.L ness i n .  

SDS Un i ts 

Prefi l ter  1 125  u cart . ...... 20 Ci  304SS 2 4 . 5  1 0  3/ 1 6  CLB* 
fi 1 ters 25 p refi 1 ters & 

fi na 1 fi 1 ters 
Fi  na 1 Fi l ter 1 10 u cart . I"J 20 Ci 304SS 2 4 . 5  10  3/ 16 CLB 

fi 1 te rs 
w I 

Pos t Fi 1 ter 1 0 . 45 cart . « 1 Ci  """ 5 cartri dges CLB N 
w 

fi l ters 

Zeol i te Ion 4 i n .  Mi xed H i gh Acti vi ty - 10 ves sel s 
Exchangers seri es zeol i te Ves s e l s 

ma teri a l  ,...., 60 , 000 Ci  3 1 6LSS 2 4 . 5  10  3/8  DOE  R&D 

Low Acti vi ty ...._ 1 0  ves s e l s CLB 
Ves s e l s 

< 1 , 000 C i  C s - 1 3 7  
< 160 Ci Sr-90 

Leakage Con- 2 i n .  Orga n i c - 1  Ci  ...... 5 304SS 2 4 . 5  10  3/16  CLB 
tai nment i on paral l e l res i n  
exchangers 

Offgas S�s tem 

Rough i ng 1 fi berg l ass  ¢ 1  Ci 1-3  fi l te rs CLB 
fi l ters fi  1 ter medi a 

HEPA fi 1 ters 2 fi bergl a s s  -« 1  Cf 1 - 3  fi 1 ters CLB 

fi l ter medi a 
w/ frame 



Tabl e 12 - Con ' t .  

Charcoa l 1 charcoal «1 Ci 1-3 adsorber CLB 
un i ts 

E P I COR- I I  

Fi rs t  s tage 1 organ i c  res i n  < 20 Ci  - 20-30 vessel s coated 6 6 120 1/4 CLB 
ca rbon 
s teel 

Second s tage 1 organ i c  res i n  < 20 Ci  ....... 5 vessel s coa ted 6 6 .  120 1/4 CLB 
carbon 
s teel 

Thi rd s tage o rgan i c  res i n  <20 Ci  ....._ 5 ves s e l s coated 4 4 50 1/4 CLB w I 
carbon N 
s teel 

� 

*CLB = l and buri al a t  a l i censed comme rc i a l  di spos a l  s i te .  



3- 25 

dewateri ng s tat i on us i ng the FHB crane . The crane i s  eq u i pped wi th a yo ke 
attached to a l ong s haft to mechan i ca l l y  prevent the i nadvertent l i fti ng of a 
s pent ves se l _ to a hei g ht greater than . 8 feet bel ow the poo l water s u rface . 

Based on the to tal i nventory of  acti v i ty i n  the conta i nmen t s ump and RCS water 
( i . e . , approx i mate ly  450 , 000 C i } ,  i t  i s  theoreti ca l ly  pos s i b l e  to generate a s  
few a s  1 2  spent  zeo l i te ves se l s .  However·, the SDS wi l l  be i n i ti a l l y used to 
proces s approx i mate ly  1 00 , 000 ga l l ons  of  i ntermedi ate l evel  was te water . 
Add i ti onal l y , the i n i t i a l  operat ion  of the SDS and the corres pondi ng l oadi n g  of  
SDS ves s e l s wi l l  be  done s l ow ly  and ca uti o us l y  and may res u l t i n  i n i ti a l  
ves se l  changeout  pri or to reach i ng the admi n i s trati ve l i mi t .  Thus , the ope rati on 
of the S DS wi l l  res u lt i n  the generati on  of  h i gh  acti v i ty ves se l s ( up  to 
admi n i s trati ve l i mi ts ) as we l l as  s ome l ow acti v i ty ves se l s .  We es ti ma te that  
as many as 20 spent  zeo l i te i on exchange vesse l s ( 1 0  h i g h  a cti v i ty and 1 0  low 
acti v i ty ) wi l l  be generated , cons i s t i ng  pr imari ly  of ces i um and s tronti um 
rad i onuc l i des . 

The h i g h  s pec i fi c  acti v i ty zeo l i te was tes are uns u i tab l e for s h a l l ow l and b u r i a l . 
The Depa rtment  of Energy has commi tted to ut i l i z i ng these zeo l i te was tes i n  a 
was te i mmob i l i zat i on  res earch and  deve l opment program , as  descri bed i n  Refe rence 
2 6 .  Immobi l i zed was tes w i l l not be returned to the TM I s i te ,  as  DO,E p l ans  on 
confi dence tes ti ng and extended observati on  of these was tes , a l ong wi th pos s i b l e  
other uses i n  vari ous  DO E res earch , deve l opment  and tes ti ng  p rograms . The DOE 
was te i mmob i l i zati on research and deve l opment  program i s  part of the Depar tmen t • s  
fi sca l  year 1 982 fund i ng req uest  to Congres s .  

· 

The l ow acti v i ty was tes ( conta i n i ng l es s  than 1 000 C i  of  Cs 1 37 and 1 60 C i  of 
Sr-90 ) are cons i dered s u i tab l e for di sposa l  at a commerc i a l  s ha l l ow l an d  b ur i a l  
faci l i ty an d  wi l l  b e  b uri ed i n  accordance wi th s tate a n d  federal  req u i rements . 
The operati on  of EP I COR- I I to po l i s h SDS effl uent wi l l  generate a ddi ti ona l  l ow 
acti v i ty was te . Based on the res u l ts of i on exchange co l umn tes ts us i ng a ctua l 
s amp l es of contai nment s ump water , we est i mate that as  many as 40 po l i s her 
ves se l s may be generated conta i n i ng up to 20 Ci  each . These  vesse l s wi l l  be 
s h i pped to a commerc i a l  l and buri a l  fac i l i ty for d i sposa l . Duri ng SDS 
process  opera ti ons , sma l l q uanti ti es of contami nated water may l ea k  i nto the 
proces s ves se l  conta i nment boxes to be col l ected and pro cessed i n  the l eakage  
conta i nmen t  sys tem i on exchangers . Based on  the fact that  sys tem l ea kage  can  
be  q u i c k l y  i denti fi ed (e . g . , by the  sys tem i n- l i ne rad i ati on mon i tor and 
peri od i c s amp l i ng ) and  corrected , we est i mated approx ima te l y  5 l ow l evel  i on 
exchangers to be generated duri ng  operati on  of the S DS .  Based on  the 
anti c i pated l oadi ng of  l es s  than 1 C i , t h i s was te s hou l d be s u i tab l e for 
d i spos a l  a t  a commerc i a l  l and b uri a l faci l i ty . 

Was tes from operatibn  of the GWTS a i r  fi l trati on un i t are expected to be 
s i mi l ar to those was tes generated i n  other p l ant  venti lat i on  fi l trat i on sys tems . 
These was tes s hou l d  be s u i tab l e for d i sposa l  at  commerci a l  l and  di sposa l  
fac i l i ti es . 
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Duri ng proces s ope rati ons , spent fi l ter and i on exchange ves se l s 
wi l l  be fl us hed wi th  processed water and then d i sconnected , removed from the 
sys tem , and  trans ferred to the dewateri ng s tati on u s i ng the FHB crane . The 
dewateri ng s ta t i on cons i s ts of  two underwater boxes , one for fi l ter vesse l s 
and one for ion  exchange vesse l s ,  and assoc i a ted val ves , p i p i ng and  i ns trumen­
tati on to  e ffect dewater i ng u s i ng  stati on compressed a i r .  T he dewateri ng  
i nvo l ves pa s s i ng a con stant  fl ow of  a i r through  the  vessel . Fo l l owi ng dewater­
i ng ,  the s pent vessel s wi l l  be capped to mi n i mi ze the pos s i b i l i ty of  i n l ea kage  
of poo l  water bac k  i nto the vesse l . Each ves se l  i s  desi gned wi th  i ntegra l  
check va l ves  i n  t he  vesse l  noz z l es to prevent l ea kage . From the  dewateri ng  
stati on , t he  s pent vesse l s are transferred to  the  pool storage racks  for tempora ry 
storage pend i ng  offs i te s h i pmen t for s ubseq uent process i ng . S to red vesse l s 
wi l l  be conti n uo u s l y  vented to a common header wh i ch i n terfaces wi th the GWTS 
a i r  fi l trat i on u n i t to prevent the bu i l dup of pressure wi th i n  the vesse l s d u e  
to rad i o l ys i s  of conta i ned moi s ture . The poo l s torage racks  c a n  accommodate 
60 spent fi l te r  and  i on exchange vesse l s .  We esti mate that approximate ly  5 
l eakage con ta i nment sys tem ves sel s ,  25 SDS f i l ter vesse l s ,  and  20  SDS zeo l i te 
ves sel s wi l l  be genera ted duri ng the proces s i ng of the conta i nment  s ump and  
RCS water . We conc l ude that the provi s i ons for temporary storage  . of spent 
vessel s are a deq uate to meet the process i ng needs of  the SDS . 

We have eva l uated the poten ti a l  for ves sel  corros i on and  i on exchange medi a 
degradati on wh i l e  i n  temporary s torage . Th i s s torage peri od  may l as t  as  l on g  
a s  10 years a l thou gh we anti c i pate a much s horter ti me peri o d  s i nce s h i ppi. n g  
cas ks for the  ves se l s cu rrentl y exi s t* and  arrangements are curren tly be i ng 
p l anned for was te i mmobi l i zati on at  one or  more offs i te government  faci l i ti es 
as pa rt of  DOE ' s R&D programs . The SDS i on exchange vesse l s are fabri cated 
from 316L  sta i n l ess  s teel wi th 3/8 i nch th i ck wa l l s  and  have a des i gn rati n g  
o f  350 ps i g to prevent  press uri zati on fa i l u re o f  a c l osed ves se l . The u se  o f  
l ow-carbon a u s ten i ti c s ta i n l es s  s teel wi l l  prov i de corros i on re s i s tance . 
Addi ti ona l l y , dewateri ng of the vesse l s fo l lowi ng  remova l from s ervi ce wi l l  
reduce the mean s  for transporti ng  corros i ve s peci es , s hou l d any be generated , 
to l i ner wa l l s . A n umber of  syn theti c and na tura l l y  occurri ng  zeo l i tes have  
been i rrad i a ted to  expos ures i n the  range 1olO  to 4 x 101 1  rads wi thout any 
s tructu ra l · damage or  decreased affi n i ty of sorbed ces i um or  s tronti um ( Referen ce 
23 ) . Based on  exten s i ve Department  of Energy p l ant-s ca l e experi ence , SDS ves s e l s 
con tai n i ng 60 , 000 C i  of ces i um and s tronti um a re expected to ma i n ta i n i n tegr i ty 
wh i l e  bei ng exposed to i on i z i ng rad i ati on for s torage ti mes a t  l ea st  as l on g  a s  
10  years ( Reference 23 ) . Cal cu l ated rad i at i o n  exposure of  S DS l i ners l oaded 
wi th 60 , ��0 Ci of acti v i ty after 10 years of  s torage i s  es ti mated to be abo u t  
1 . 7 x 10 rads wh i ch i s  wel l w ith i n exi sti ng experi ence for i n tegrated exposu re . 
Wh i l e  i n  s torage , any gases that a re generated wi l l  be removed by the i ns ta l l ed 
ven t sys tem . 

· 

*However , NRC l i cen se  has not been req uested at  th i s t i me , but  i s  req u i red for 
these cas ks . The cas k  p l anned for use by the l i censee requ i res modi fi cati on 
and l i cense certi fi cati on for this use . 
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The other much  l ower l oaded SDS so l i d  wastes , the prefi l ter  and  fi na l  fi l ter  
and the l ea kage conta i nment i on exchangers a re fabri cated from 304 sta i n l e s s  
s tee l  and  they wi l l  a l so be dewatered . Ba sed on  the much reduced rad i o l og i ca l 
l oad i ng and  the use of  corros i on res i s tant .  sta i n l ess  stee l for the ves se l s , we 
do not anti c i pa te i on exchange medi a degradati on or s i gn i f i cant ves se l  
corros i on .  These un i ts wi l l  be temporari l y  s tored i n  the , . B , . fuel  poo l pendi ng  
d i s posa l  offs i te . 

· 

The packag i ng of  the zeo l i te ·waste for offs i te s h i pment i nvol ves  l oad i ng the  
spent  ves se l  i nto the s h i pp i ng  cas k  wh i c h i s  p l aced on an underwater cas k  
p l atform . At no t ime duri ng .the operat i on of  the SDS wi l l  a s pent  i on exchange 
or fi l ter vesse l  be  removed from the poo l before i t  has been  p l aced in  a cas k .  
When the cas k i s  l oaded wi th a spent ves se l , the FHB crane wi l l  be used to 
transfer the cas k  to the poo l s u rface for dra i n i ng pri or to s h i pment .  T he 
s pent i on exchange vessels wi l l  be transported to one or  more federa l gover nment 
fac i l i ti es for u ti l i zati on i n  the DOE res�rch , devel opment  and  test  programs 
as  d i scus sed above . · � 

Al l waste w i l l  be packaged i n  accordance wi th  the req u i rement� of 1 0  CFR 
Part 20 , 1 0  CFR Part 7 1  and  40 CFR Parts 1 7 1 - 1 79 ahd s h i pped i n  accordance wi th 
Nuc l ear Reg u l atory Commi s s i on and  Department  of  Transportat i on regu l ati ons . The 
wastes s h i pped to a cqnmerc i a l  s ha l l ow l and  bur i a l  fac i l i ty wi l l  be d i spo s e d  of  
i n  a ccordance wi th federa l a nd  s tate requ i rements . 

3 . 5 Process  and  Effl uent Rad i o l og i ca l  Mon i tori ng and Samp l i ng 

The process  and  effl uent radi o l og i ca l moni tor i ng and samp l i ng sys tem for the 
SDS i s  des i gned . to  provi de i n format i on regard i ng rad i oacti v i ty · l eve l s i n  p roces s 
streams , i nd i ca te rad i oacti ve l ea kage  between sys tems , mon i tor eq u i pment 
performance and  mon i tor d i scha rges  to t he fue l  hand l i ng b u i ldi ng  ven ti l ati on 
sys tem . 

Gaseous and  l i q u i d streams wi l l  be mon i tored . Ta bl e 1 3  i nd i cates the l ocat i ons  
of SDS proces s  mon i tors and whether they perform a contro l  functi on . Cont i n uous  
i n- l i ne l i q u i d  mon i tors are l ocated on the effl uent from the LWTS g uard bed 
( i . e . bed 4 ) and the effl uen t from the SDS l ea kage conta i nment  boxes . A 
h i gh radi ati on s i gna l  from e i ther of  these mon i tors wi l l  a utomati cal ly s h u t  
the i n l et con tro l  val ve to the LWTS i on exchangers s topp i ng the further 
operati on of  the sys tem . Add i ti onal l y ,  the beta mon i tori ng  sys t:m can 
sequenti a ll y  provi de con ti n uous  i nd i cati on of  gros s beta l ,evel s 1 n p�oces s 
water effl uent from each LWTS i on exchanger ( beds 1 , 2 ,  3 ,  4 ) . Cont1 n uous  

gas  mon i tors are provi ded for the  i n fl uen t and  the effl uen t of the  GWTS a i r 

fi l trati on un i t . The i nfl uent mon i tor  provi des a meas ure of g ros s gamma 
acti vi ty and  the effl uen t mon i tor measures pa rti cu l ate ,  i od i ne and  nob l e 
gas acti v i ty .  
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Tab l e 1 3  

SDS Process Mon i tors 

System Radi a t i on Mon i tors 

I X  Man i fo l d Genera l  Area 
Off-Gas Header Effl uent 
Leak Conta i nmen t Sys tem I nfl uen t 

Tra i n 
. d 

#1  A , B , C  Effl uents 

Tra i n  #2 A , B , C  Effl uents d 

LWTS Bed 4 Effl uent 

Off-Gas Parti cu l ates 
Off-Gas Gases 
Off-Gas Ch arcoa l  

aGamma Detecto r 

b
Beta Detector 

J. 

cA- a l arm ,  ! - i nd i cati o n , C- contro l 

Dec tor 

G-Ma 

G-Ma 

G-Mb 

G-Mb 

G�Mb 

G-M
b 

Sc i nti l l at i gn
b 

I on Chamber · a Sc i nti l l at i on  

dThe effl uent i s  mon i tored after pas s i ng thru 
each bed . 

Functi onc 

A , C  
A 

A , C  

A , l 

A ,  I 

A , C 

A ,  I 
A ,  I 
A ,  I 
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I n  addi ti on to the  l i q u i d process  mon i tor l ocati ons  descri bed above , the  SDS 
des i gn i ncorporates the capabi l i ty for samp l i ng n umerous  other l ocati ons  i n  
the SDS sys tem to s upport process operati ons wi th deta i l ed i sotop i c ana l yses  
( e . g . , Sr-90  concentrati on ) and  to  prov i de esti mates of i on exchanger curi e 
l oad i ngs . P rocess s tream water i s  sampl ed at each  stage of treatment  us i ng 
three s h i e lded sampl e g l ove boxes l ocated i n  the a reas adj acent to the 1 1 8 1 1  s pent 
fue l poo l . These g l ove boxes are the h i 9 h  rad fi l ter samp l e  g l ove box , the 
h i gh rad feed s amp l e g l ove box , and  the i n termed i a te l evel  s amp l e g l ove box . 
The h i gh rad fi l ter sampl e g l ove box sampl es the i nfl uent to the prefi l ter and  
the  effl uent of  the  fi na l  fi l ter .  The h i g h  rad  feed samp l e g l o ve box samp l e s  
the i nfl uent t o  the fi rst zeo l i te i on exchanger . The i n termed i ate level 
samp l e g l ove box sampl es the ·  effl uent from each LWTS i on exchanger i n  the three 
ves se l  paral l e l tra i ns  ( beds 1 ,  2 ,  and 3 ) and the i nfl uent and effl uent of 
the pa ra l l e l g uard bed i on exchangers ( bed 4 ) . Add i ti onal l y ,  l oca l samp l es 
can be drawn from the i nfl uent and effl uent of the l eakage conta i nment i on 
exchangers and  from the two SDS mon i tor  tan ks . The samp l i ng l ocati ons descr i bed 
above wi ll prov i de represen tat i ve l i q u i d samp l es req u i red to effecti ve ly  mon i tor  
the  operati on of  the SDS  and  contro l the  l evel s of radi oacti v i ty depos i ted i n  
process  components . 

3 . 6  Conformance Wi th NRC Reg u l atory Gu i des , Cri teri a and Reg u l a ti pns  

The  SDS i s  i ns ta l l ed and opera ted wi thi n the TM I - 2  fue l hand l i ng bu i l d i ng .  The  
fuel  handl i ng b u i l d i ng i s  a se i smi c Category I b u i l d i ng des i gned to  wi thstan d 
the effects of  natural  phenomena ( e . g . , wi nds , tornadoes , fl oods and  earthq ua kes ) 
whi ch may occur  at  the s i te .  The des i gn  ba s i s for the fuel hand l i ng bu i l d i ng 
exceeds our recommended cri teri a ,  presen ted i n  Regu l a tory Gu i de 1 . 1 43 , for 
bu i l d i ngs hous i ng radwaste sys tems . We concl ude that the fuel  handl i ng bu i l d i ng 
i s  a n  accepta b l e s tructure for hous i ng the SDS . 

We have eva l uated the capab i l i ty of  the SDS to keep the l eve l s of  rad i oacti v i ty 
i n  gaseous effl uents 1 1 as l ow as  i s  reasonab ly ach i evabl e 1 1 ,  i n  a ccordance wi t h  
1 0  CFR . Part 20 , the ex i s ti ng Appendi x B Techn i ca l  Spec i fi cati on s , a n d  the 
cri teri a speci fi ed i n  Append i x  R of the F i na l  P E l S . There a re no l i q u i d di s ­
charges o f  rad i oacti ve materi a l  from the SDS and n o  d i rect gaseous  d i s c ha rges , 
however , the SDS i nterfaces d i rectly wi th the FHBVS and  i s  housed  i n  the TM I - 2  
fuel hand l i ng bu i l d i ng whi ch i s  serv i ced by the FHBVS . The FHBVS di s charges 
to the envi ronment v i a the p l ant  s tack . Thus , there are two po tenti a l  sources 
of rad i oacti ve gaseous i nfl uents to the FHBVS res ul ti ng from operat i o n  of  the 
SDS . The fi rs t s ource i s  the d i rect d i scharge from the SDS ( see  Secti on 3 . 3 ) 
to the FHBVS . The second pos tu l ated s ource i s  potent i a l  l ea kage  i nto the fue l 
hand l i ng bu i l d i ng from SDS p i p i ng and va l ves wh i ch are not s u bmerged i n  the 
fuel poo l and from evaporati on of tri ti ated water from the poo l . Any l ea kage  
from SDS p i p i ng and  val ves whi ch a re s u bmerged i n  the pool wi l l  m i x wi th poo l 



3- 30 

water  i n  the underwater conta i nment boxes and be proces sed by the l eakage 
contai nment i on exchangers . 

Regard i ng the d i s charge  from the SDS , we conservat i ve l y  esti mated i n  the P E l S 
the rad i oacti ve gaseous eff l uents to the envi ronment  wh i ch wou l d res u l t from 
the proces s i ng of conta i nment s ump and  RCS water . The pri nc i pa l  rad i onuc l i de s  
i n  these re l eases  are l i s ted i n  Tabl e 1 4 .  The dose e st imates for the maxi mum 
exposed i nd i vi dua l  wh i ch perta i n  to these rel eases a re prov i ded i n  Tab l e 1 5 . 
Our  re l ease  model conservati ve ly  a s s umed that 1 x l o- 4 of the c uri e i nventory 
i n  the i nf l uent l i q u i d  waste s tream to the proces s i ng sys tem ( i . e . , the SDS for 
thi s case } wou l d become aeroso l i zed duri ng process i ng . Our model further 
a s s umed that th i s gaseous was te s tream i s  carri ed by s �bsequent movement of  
a i r i n  the  process  vent  system , then u l t imate ly  combi ned wi th  b u i l d i ng venti l a­
ti on a i r ( i . e . , the FHBVS for th i s case ) ,  treated by the a i r c l ea n i ng sys tem 
for the bu i l d i ng ,  mon i tored by the rad i at i on detectors i n  the TM l -2 p l ant  stack , 
and  fi na l l y  re l eased to the envi ronment by contro l l ed di scharge . . Our P E l S . 
model d i d not ass ume that there was an a i r fi l trat i on sys tem i n  t he l i q u i d  
waste proces s i ng sys tem , and , thus , no cred i t was g i ven for the SDS a i r fi l tra­
ti on un i t i n  esti mat i ng the gaseous effl uents to the envi ronmen t . 

Based on the fi l trati on capa b i l i ty of  the SDS and the avai l ab i l i ty of  mo re 
recen t i nformati on on the rad i onuc l i de d i s tri buti on i n  the conta i nment s ump 
and RCS water , we have reeva l uated our  esti mates of radi oacti ve gaseous  
effl uents to the  envi ronment res u l ti ng from was te water proces s i ng i n the 
SDS . The l a tes t es ti mates of the radi onucl i de di s tr i buti ons  i n  the conta i n ­
men t s ump and RCS water  are provi ded i n  Tab l es  1 an d 2 ,  res pecti ve ly . U ti l i ­
z i ng the P E l S  mode l  for the pa rti ti on i ng o f  radi oacti v i ty , we have as s umed 
that 1 x 1o- 4 of the cu ri e i nventori es l i s ted i n  Tabl es  1 and  2 become 
aeros ol i zed duri ng SDS proces s operati ons . Further , we have as s umed that th i s  
gaseous waste s tream i s  carried by the movement of  a i r i n  the GWTS of  the SDS  
and  treated by the  GWTS a i r fi l trati on un i t .  For conservati sm ,  we have ass umed 
an overa l l parti cu l a te decontami nati on factor ( DF ) of on l y  10 ( i � e . , a remova l 
effi c i ency of 90% ) for both of the un i t HEPA fi l ters ( i . e . ,  2 i n  seri es ) 
despi te the fact  that  they a re each i n -p l ace tested to confi rm .a removal  effi ­
c i ency greater than 99 . 95% . The gaseous  effl uen t from the GWTS a i r fi l trati on 
un i t i s  d i rected to the FHBVS and trea ted by the vent i l ati on. sys tem HEPA fi l ters . 
U til i z i ng the P E l S  mode l for parti cu l ate removal i n  venti l ati on a i r fi l trati on 
sys tems , we have assumed an overa l l parti cu l ate DF of  lOOO . fo.r the  FHBVS . 
Based on the source term mode l , as  descri bed above , the pri nci pa l radi onucl i des 
i n  gaseous effl uents res u l ti ng from treatment of conta i nment  s ump and RCS water 
are l i sted in  Tab l e 16 . The dose estimates for the maxi mum expos ed i ndi vi dua l to 
these effl uen ts are p rovi ded i n  Tab l e 17 and are noted to be cons i derably sma l l er 
i n  every cas e  than the correspondi ng  PE l S  val ues i n  Tabl e 15 . 
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TABL E  14 

PEIS  Es ti mates O f  Gaseous Effl uents 
To The Envi ronment  Attri butab l e 

To Aeroso l  Formati on From Proces s i n g o f 
Conta i nment  Sump And RCS Water 

Contai nment · Reactor  
B u i l di ng Sum� Coo l ant  System 

( Tota l C uri es · ( Tota l C uri es ) 

6 . 4 x w-3 1 . 5 x  1 0-4 

4 . 1 X 10- 2 9 . 9 X 1 0-4 

6 . 9 X 1 0-4 7 . a x w-4 

2 . s x w- 1 2 .  7 X lQ-3  
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TABLE  1 5  

Dose  Esti mates a For The Maxi mum Expo sed I nd i v i d ua l  
Due to Proces s i ng o f  Conta i nment Sump and RCS Water 

Dose (mrem } b . 

Pa thway Tota l - Body 

I nha l ati on -4 
8 . 9 X 1 0_ 3 

Ground  S h i ne  4 � 8  X 1 0_ 2 Vegetab l e Use  6 . 2 X 1 0  

Tota l · 6 . 8  X 1 0- 2  . 

I nha l at i on - 3  

mi l k  goat Ground  S h i ne 
1 . 6 X 1 0_ 3 
4 . 6  X 1 0_ 2 Goat Mi l k  Use 7 . 8  X 1 0  

Total B . 4  X 1 0- 2  

Nearest  I nha l at i on  -4  
9 . 8 X 1 0_ 3 

cow and Ground  S h i ne 7 . 0  X 1 0_ 2 
garden · Vegetab l e Use 9 . 0  X 1 0_ 2 

Cow M i l k  Use  2 . 3 X 1 0  

Tota l 1 .  2 X 1 0
- l  

Bone 

- 2  1 . 0 X 1 0_ 3 
4 . 8  x 1 0_ 1 
2 . 8  X 1 0  

3 . 0 X 1 0- l 

. 
- 3 

4 . 3 X 1 0_ 3 
4 . 6  x 1 0� 1 5 . 4  X 1 0  

5 . 5 X 1 0- l  

- 2  l. l x l 0_ 3 
7 . o  x 1 0_ 1 
4 . 1 x 1 0_ 1 
1 . 3 X 1 0  

5 . 6  X 1 0- l  

aBased o n  the P E l S  est i mates o f  the gaseous effl uents l i s ted  i n  Ta b l e 1 4 . 

bTota l - body and maxi mum o rgan ( bone ) doses are l i s ted . Doses were ca l c u l a ted 
for four  age groups : a d u l ts , teenagers , c h i l dren , and  i nfants � T he h i g hest  
dose es ti mates for each  age g ro up cons i dered are  l i s ted . 
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TABLE  1 6  

Current Es ti ma tes of Gaseous Effl uen ts 
To The Envi ronmen t Res ulti ng From 

Treatment of Contai nmen t S ump and RCS 
Water I n  The SDS 

Con tai nment 
Bu i l d i ng S ump 

( Tota l Curi es ) 

5 . 0 X 1 0-4 

3 . 7  X 10-3 

1 . 3 X 10-4 

2 . 0 X 10- 1 

Reacto r  
Coo l ant  Sys tem 
{ To ta l C u ri es ) 

1 . 0 X 1 0-5 

8 . 0  X 1 0-5  

7 . 0 X 1 0-5 

2 . 2  X 10- 3 
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TABLE 1 7  

Dose Esti mates a for the Max imum Exposed I nd i v i dua l 
Due to Proces s i ng of Reactor B u i l di ng Sump and  RCS Water 

Dose  (mrem ) 
b 

Parkway Tota l -Body 

I nha l ati on -4 1 .  2 X 1 0_ 4 Ground Sh i ne 4 . 2 X 1 0_ 3 
Vegetabl e Use 7 . 7 X 1 0  

Tota l 8 . 2 X 1 0
- 3 

I n ha l ati on -4  1. 7 X 1 0  _4 . Ground Sh i ne 4 . 0 X 1 0_ 3 
Goat Mi l k  Use 7 . 0  X 1 0  

Tota l 7 . 6  X 1 0
- 3 

I n ha l ati on -4 
1 . 1  X 1 0_4 

Ground Sh i ne 6 . 1 X 1 0_ 2 Vegetabl e Use l . l x l o_ 3 
Cow Mi l k  Use 2 . 2  X 1 0  

Tota l 1 . 4 X 1 0-2  

a Based  on the  rad i onuc l i des l i s ted i n  Tab l e 1 6 .  

Bon e  

3 .  1 
4 . 2 
9 . 5 

1 . 4 

1. 0 
4 . 0  
5 .  1 

5 . 2  

1 . 4 
6 . 1 
5 . 0  
1 . 3 

6 . 5 

b Tota l - body and maxi mum organ  ( bone ) doses a re l i s ted . Doses were ca l c u l a ted 
for fo ur age g roups : adu l ts , teenagers , c h i l dren , and i nfants . T he h i ghest  
dose  est i mates for each  age group  con s i dered are l i sted . 

X 1 0- 4  

X 1 0- 4  

1 - 3 
X 0 

x 1 0- 2  

X 1 0- 4  

X 1 0- 4  

X 1 0- 2  

X 1 0- 2  

- 3 
X 1 0_4 
X 1 0_ 2 X 10_ 2 X 1 0  

X 1 0
- 2  
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We have a l so cons i dered the potenti a l  for di rect l ea kage from SDS p 1 p 1 ng and  
va l ves whi c h  are not s ubmerged in  the 1 1 B 1 1 spent ·  fuel poo l . T h i s pos tu l ated· 
l ea kage was eva l uated to determi ne i f  t here i s  a s i gn i fi cant potent i a l  for 
generati ng a i rborne contami nati on i n  the fue l  hand l i ng bu i l d i ng .  T he SDS p i p i ng 
has  been con structed wi th a des i gn pres s ure of 1 50 ps i g  and s uccessfu l l y  pre s s u re 
tes ted at 1 20% to 1 50% of i ts des i gn press ure ( i . e . , tested a t  1 80 to 225  
ps i g ) . On the o ther hand , the SDS i s  a rel ati ve ly  l ow pres s u re sys tem whi c h  
operates at  amb i ent temperature wi th  a no rma l operati ng press ure of  approxi ­
mate l y  75 · p s i g a nd the l i ke l ihood for l eakage i s  correspond i ng l y  mi n i mi zed a t  
the l ow operat i ng pres s ures . Further , the pri nc i pal  va l ves i n  the  SDS sys tem 
that are uti l i zed  to contro l proces s  operati ons a re ho used i n  contai nment 
man i fo l ds ( i . e . , the RCS c l eanup  man i fo l d ,  the h i g h- rad  fi l ter man i fo l d ,  the 
feed pump man i fo l d ,  the i on exchanger man i fo l d ,  and the beta mon i tori ng 
man i fo l d )  wh i ch are ma i ntai ned at  negati ve press ure by the SDS GWTS . Thus , a ny 
l eakage wh i ch becomes a i rborne i n  the va l ve conta i nment man i fo l d s  wou l d be 
proces sed i n  t he GWTS· and th i s source of  acti v i ty has been adeq uate l y  bo unded 
by our  �onservat i ve assumpti on of the fract i on of  the i nfl uent act i v i ty ( i . e . , 
1 x l o- ) wh i c h  becomes a i rborne duri ng SDS process  operat i ons . We conc l ude that  
there i s  no s i gn i fi cant  potent i a l  for the  generati on of a i rborne acti v i ty i n  the  
atmosphere of the fue l handl i ng b u i l d i ng from the  l ea kage of ex- pool SDS  p i p i ng 
and  val ves wi th the des i gn prov i s i ons  for sys tem i n tegri ty and  l ea k-off 
co l l ecti on . 

We have a l so  con s i dered the po tent i a l  i mpact of  the evaporat i on of  processed  
tri ti ated water from the  1 1 B 1 1 s pent fuel  poo l . The  1 1 B 1 1  spen t fue l . poo l has  
been fi l l ed wi th 240 , 000 ga l l ons  of processed water wh i c h has a tri ti um con­
centrati on  of approx i mate l y  0 . 1 5  u C i /ml . Th i s vo l ume corresponds to a trit i um 
i nven tory of 1 36 C i . I n  the P ElS ( Reference 1 9 ) we est imated the annua l  ra te 
of evaporat i on of tri t i ated water from the p l ant  res u l ti ng from the use  of 
processed acci dent  generated wa ter to s h i e l d a s u bmerged i on exchange proces s i ng 
sys tem i n  the 1 1 B 1 1 s pent  fuel poo l . Based on  an  average tri t i um con centrat i on 
of 0 . 1 3 uC i /ml i n  the exi sti ng i n ventory ( i . e . , 7�0 , 000 gal l on s ) of  proces sed 
water i n  ons i te s torage , we es t imated the rate of tri ti. um evaporat i on and  
s ubseq uent l os s  to  the  envi ronment to  be 50 C i /yea r .  Based on  t h i s re l ease .  
rate , we  h ave es t imated the  doses to  the  max i mum exposed i nd i v i d ua l  a s  s hown 
i n  Tab l e ·  1 8 .  

· 

More recentl y , we have rees ti mated t he rate of  evaporati on of  tri t i a ted water 
from the 1 1 B 1 1  spent fuel poo l based on the poo l tri t i um concen trat i on of 0 . 1 5  
uC i /ml and  a more deta i l ed eng i neer i ng mode l ( Reference 28 )  for ai r fl ow i nd uced 
evaporat ion  from the poo l . We have est i mated the rate of  tri ti um l os s  to the 
envi ronment  to be approx imate ly  9 C i /yea r .  The est imated doses to the maxi mum 
exposed i rid iv i dua l  from the rel ease are s hown i n  Tabl e 1 9 .  The doses to the 
maxi mum exposed i nd i v i d ua l  res u l t i ng from was te water proce s s i ng  i n  the SDS 
and  evaporat i on from the spent fuel pool are s ummari zed i n  Tabl e 20 
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Tabl e 18  

Dos e  Es ti matesa To  The  Maxi mum Exposed 
I ndi vi dual  For The Re l ease of 50 C i /yea r 

Of Tri ti ated Wa ter Vapor From The 
B Spen t Fue l Poo l 

Pathway 

I nha l ati on 

Ground S h i ne 

Vegetab l e  Use 

Tota l 

I n ha l ati on 

Ground  S h i ne 

Goat Mi l k  Use 

Tota l 

I nha l a ti on · 

· Ground  Sh i ne 

Vegetab l e  Use 

Cow Mi l k  Use 

Tota l 

aBased on  e sti mates i n  the P E I S  for evaporati on of tri ti a ted  
water from the spent  fue l  poo l . 

Dose  ( mrem ) 
To ta l -Body 

3 . 4 X 10-3  

0 

1 . 2 x 10- 2  

1 . 6 x 10-2 

1 . 7 X 1 0- 3 

0 

1 . 4 X 10- 2 

1 . 5 X 1 0-2  

3 . 8 X 1 0- 3  

0 
l . S X 1 0-2 

5 . 3  X 1 0- 3  

2 . 2  X 10- 2 
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TABLE 1 9  

Dose  Es t imatesa T o  The Max i mum Exposed 
I ndi vi dual  For The Re l ease of  9 Ci / Yea r 

Of Tri ti ated Water Vapor From The 
B Spen t Fuel  Poo l 

Pathway 

I n ha l a ti on 

Ground  Sh i ne  

Vegetab 1 e Use 

Tota l 

I nha l ati on  

Ground S h i ne 

Goat Mi l k  Use 

Total 

I nha l a ti on 

Ground  S h i ne 

Vegetabl e Use 

Cow Mi l k  Use 

Tota l 

aBased  on the re l eases predi cted from the engi neeri ng 
model  ( Reference 28) fo r evaporati on of tri ti a ted water 
vapor from the B spent fue l  poo l . 

. D9se  �rnrem} 
Tota l -Body 

6 . 2 x w:-4 
0 

2 . 2 X 10-3 
2 . 8 X 10-3 

3 . 1  X 10-4 
0 

2 . 5 X 10-3 
2 . 8 x 10-3 

6 . 8 X 10-4 
0 

2 . 4 X 10-3 
9 . 6 X 10-4 
4 . 0  X 10-3 
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TABL E  20 

Dos e  Est i mates a for the Max i mum Exposed  I ndi Vi du a l  
Due t o  Proces s i ng o f  Reactor B u i l d i ng S ump and  

RCS  Water and As soc i a ted Evaporati on of Tri ti ated Water 
· from the Spent Fue l  Poo l 

Pathway 

I n ha l ati on 
Ground S h i ne 
Vegetab l e  Use 

Tota l 

I nha l ati on  
Ground Sh i ne 
Goat M i l k  Use  

Tota l 

I nha l ati on 
Ground S h i ne 
Vegetab l e  Use 
Cow Mi l k  Use  

Total 

Dose  (mrem ) 
Tota l - Body 

-4 7 . 4  X 1 0_4 
4 . 2 X 1 0_ 3 
9 . 9  X 1 0  

1 . 1 X 1 0- 2 

4 . 8 x w-! 
4 . 0 X 1 0-

3 9 . 5  X 10-

1 . 0 x w-2 

8 -4 .. . 1 X 1 0  _4 6 . 1  X 1 0_2 1. 4 X 1 0_ 3 3 . 1  X 1 0  

1 .  8 X 1 0-2 

Bon e  

- 4 
3 . 1 X 1 0 _4 
4 . 2 X 1 0 _ 3 
9 . 5  X 1 0  

1 . 4 x 1 0- 2 

-4 l . O x l o_4 
4 . 0 X 1 0_ 2 5 . 1  X 1 0  

5 . 2  X 1 0- 2 

- 3 1 . 4 X 1 0_4 
6 . 1  X 1 0  _ 2 5 . 0  X 1 0_ 2 1 . 3  X 1 0  

6 . 5  X 1 0- 2 

a Based on  the d i s charge of 9 Ci /yea r of tri ti um and the rad i onuc l i des  l i s ted i n  Tabl e 1 6 . 
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Based on th i s eva l uati on , we conc l ude that the S DS . i s capab l e of keep i ng the 
l eve l s of  rad i oacti v i ty i n  gaseous  eff l uents . .. as  l ow as  i s  reasonab ly  a c h i evab l e 1 1 , 
i n  accordnace wi th 1 0  CFR  Part 20 , the exi st i ng  Append i x  B Techn i ca l  Specifi ­
cati ons , and  the l imi ts speci fi ed i n  Append i x B of  the P E l S  ( Reference 1 9 ) . 

We have eva l uated the capabi l i ty of the SDS to ma i n ta i n  re l eases  of rad i oacti ve 
materi a l s i n  gaseous  effl uents to unres tri cted areas bel ow the l i mi ts i n  1 0  CFR 
Part 20 , Append i x B,  Tabl e I I , Co l umn 1 ,  dur i ng per i ods of process  operat i on s 
a t  the maxi mum f l ow ·  rate i n  the SDS . The exi st i ng  Append i x B Techn i ca l  Spec i ­
fi cat i ons i mp l ement  the req u i rements of  1 0  CFR Part 20 . The del i very and  
f i l trat i on  of  con ta i nment s ump water to  the  upper tan k  farm wi l l  occur a t  a 
fl ow rate varyi ng  from 1 0

4
to 30 gpm . Based on  the maxi mum fl ow rate of 30 g pm ,  

a parti t i on i ng  of 1 x 1 0:- of  the i nfl uent acti v i ty to the S DS gaseous waste 
treatment sys tem , a GWTS part i cu l ate decon tami nati on factor of 1 0 ,  a GWTS 
d i scharge  fl ow rate of 1 000 cfm ,  a FHBVS parti cu l ate decontami nat i on facto r of  
1 000 , a FHBVS f l ow rate of 40 , 000 cfm , and  a tota l p l ant  s ta c k  fl ow rate o f  
1 00 , 000 cfm , we ca l cu l ated the i ns tantaneous  re l ea se  rate ( uC i / sec ) o f  the  
pri n c i pa l  rad i onuc l i des d i s c harged to  the  env i rons  for compa r i son  wi th the  
l i mi ts i n  the  Append i x  B Tech n i ca l Speci fi cati ons . The ca l cu l ated re l ea s e  
rate ( 0 . 003  uC i / sec  for part i cu l ates a n d  0 . 3 uC i / sec  for tr i t i um ) i s  we l l 
wi th i n  the Techn i ca l  S�ec i f i cati on l i m i ts ( 0 � 3 uC i / sec for p a rt i c u l ates a n d  
30 , 000  uC i / sec  for trit i um )  and , therefo re , we conc l ude that the SDS i s  c a pa b l e 
of ma i nta i n i ng re l eases of  rad i oacti ve materi a l s i n  gaseous  effl uents to u n ­
restri cted areas bel ow the l i mi ts i n  1 0  CFR Part 20 , Appen d i x B ,  Tabl e I I , 
Co l umn 1 .  

We have eva l uated the q ua l i ty group c l a s s i fi cati on  of the S DS to ens ure that  
the  S DS has  been des i gned , cons tructed , i ns ta l l ed and  wi l l  be  operated o n  a 
l eve l commens urate wi th the need to protect the hea l th and  s a fety of the p u b l i c  
and p l ant  operati ng  personn e l. Speci fi ca l l y , we have eva l u ated the des i gn 
cri ter i a ( i . e . , the codes and  s tandards for p i p i ng , va l ves and  ves sels ) for 
the S DS , the prov i s i ons  for mon i tori ng  tan k  l i q u i d l evel s ,  the provi s i ons for 
contro l l i' ng  l i q u i d l ea kage or  sp i l l age , and the q ua l i ty a s s u rance program fo r 
the des i gn ,  construct i on , and  tes ti ng of the SDS 'wi th the cr i teri a recommended 
i n  Reg u l atory Gu i de 1 . 1 43 and conc l ude that the prov i s i on s  i n  the SDS mee t  our  
reg u l atory cri ter i a .  There a re on ly  two tan k sys tems i n  t he  S DS des i gn  wh i c h 
are u sed dur i ng process  opera ti ons . These are the 60 , 000 g a l l on upper feed 
tan k  sys tem and the 590 ga l l on off- gas separator tan k  sys tem . - Both tan k  sys tems 
are eq u i pped wi th l evel  i n s trumen tat i on to mon i tor l i q u i d l evel s and the i n s tru­
mentat i on wi l l  actuate a l a rms on  tan k  h i g h  l eve l . Add i ti ona l l y ,  a va l ve i n  the  
feed l i ne to  the  upper  tan k  farm wi l l  c l ose  on  a h i g h  l eve l  s i gna l  from the  upper  
tan k farm s tandp i pe to preven t tan k  overfl ow . S i mi l ar ly , the off-gas bottoms 
pump i n  the off- gas  s eparator  tan k  sys tem wi l l  s ta rt to p ump on h i gh  l eve l i n  
the off-gas  s eparator tan k  i n  order to p revent tan k  overfl ow . The off- g a s  bottoms 
pump f l ow i s  back to the upper tan k farm sys tem . 
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We have a l so  eva l uated the l i censee ' s  q u a l i ty ass urance prog ram for the SDS 
to ens ure that a l l des i gn , construct i on , and  test i ng  prov i s i on s  h ave been met 
and are documented . We conc l ude that the l i censee ' s  q ua l i ty a s s u rance prog ram 
i s  i n  accordan ce wi th the recommenda ti ons of  Reg u l ato ry Gu i de 1 . 1 43 and the 
overa l l q u a l i ty g roup c l as s i f i cat i on for the S DS i s  i n  accordance wi th the 
cri teri a set forth i n  Reg u l atory Gu i de 1 . 1 43 and i s , therefore , acceptab l e .  

We have eva l u ated the l i censee ' s  ons i te program fo r the managemen t of rad i o-
acti ve s o l i d  was te to ens u re that a l l of  the was te generated from the proces s i ng 
of  the conta i nment  s ump and  RCS water wi l l  be packaged and  trans ported i n  
accordance wi th Federa l req u i rements . The l i censee ' s  prog ram i nc l udes a de-
ta i l ed i n specti o n  of a l l so l i d  was te wh i ch i s  packaged fo r offs i te s h i pment for 
s ubsequen t  p roces s i ng or  d i s po s a l  to ens u re comp l i ance wi th Federa l requ i remen ts . 
Add i t i ona l ly , fo r a l l of  the rad i oacti ve so l i d  was te wh i ch i s  pac kaged ons i te 
for s h i pment offs i te for s ubs eq uent proces s i ng or  d i sposa l , i nc l ud i ng  the was te  
anti c i pated to  be generated duri ng S DS and  EP I COR- I l  process  operat i ons , the 
ons i te N RC s ta ff wi l l  i ns pect the s o l i d  was te conta i ners , s h i pp i n g  cas ks , and 
methods of  packag i ng to ens ure that a l l was tes are packaged and t ranspo rted i n  
accordance with app l i cab l e Commi s s i on and Departmen t of  Transportati on  regu l at i ons . 
We concl ude that a l l s uch  s h i pmen ts wi l l  be packaged and  transported i n  
a ccordance wi th  Federa l req u i remen ts . 

We have eval uated the prov i s i ons  for temporary ons i te s torage of S DS and  
EP I COR- I I  s o l i d  was te pr i or to  s h i pment  for s ubseq uen t proces s i ng o r  d i s posa l . 
Spent S DS fi l ter and i on exchange ves se l s wi l l  be s tored i n  s u bmerged racks  i n  
the " B "  s pent  fuel  poo l . The s torage poo l i s  des i gned to accommoda te 60 SDS 
ves se l s .  We have es t imated that up to 50 ves se l s tota l req u i r i ng poo l s torage 
wi l l  be genera ted as  a res u l t of SDS proces s operat i ons  and conc l ude that the  
prov i s i ons  fo r ons i te s torage are i n  accordance wi th the  cri ter i a i n  Branch  
Techn i ca l  Pos i t i o n - ETSB 1 1 - 3 ( Rev i s i on 1 ) . For  the EP I COR- I I  lpw l evel sol i d 
was te , there exi s t  ons i te two eng i neered s torage modu l es  wi th 60 ce l l s  ea ch  for 
the s torage of  EP I COR- I I  ves se l s .  Based o n  the vo l ume of so l i d  was te curren t l y  
i n  s to rage , a s i ng l e  modu l e s hou l d be ava i l ab l e and  one modu l e  i s  capab l e o f  
accommodat i ng  a l l o f  the was te ant i c i pa ted to be generated a s  a res u l t o f  the  
u se  of  EP I COR- I I  as  a po l i sh i ng sys tem . We  conc l ude that  the  prov i s i ons  fo r 
s torage o f  EP I COR- I I  was te are i n  a ccordance wi th  the cri teri a i n  Branch 
Techn i ca l  Pos i t i on- ETSB 1 1 - 3 ( Rev i s i on 1 ) . 

We have eva l uated the capabi l i ty of the S DS to mon i tor the perfo rman ce of 
proces s eq u i pment and detect rad i oacti ve materi a l  l ea kage between sys tems . 
P roces s mon i tor i ng i n  the SDS i s  a ccomp l i s hed wi th  the sys tem cont i n uous  
mon i tors and w i th s upport i ve samp l i ng .  Cont i nuous  i n - l i ne mon i tor i ng  i s  
prov i ded for the effl uent from the SDS ( i . e . , the fl ow from the S DS g uard bed ) 
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and the beta mon i tori ng  sys tem can sequenti a l l y  provi de conti nuous  i nd i cat i on  
of  gross  be ta l evel s i n  the  p rocess wa ter effl uent from each  S DS i on exchange 
ves se l i n  the  process tra i n .  Add i ti onal l y , s amp l i ng capa b i l i ty i s  prov i ded 
for the i nf l uent  to the prefi l ter and the effl uent from the  f i na l  fi l ter to 
i nd i ca te the amount  of s us pended so l i ds i n  the i nfl uent to the  SDS i on exchangers . 
Sampl i ng capabi l i ty i s  a l so provi ded for the i nf l uent and effl uent of each i on 
exchanger i n  the proces s tra i n to i nd i cate the degree of decontami nati on p ro­
v i ded by ea c h  ves se l . For  gaseous  effl uents from the  SDS , the GWTS i s  prov i ded 
wi th cont i n uous  mon i tors for the i nfl uent and effl uen t of  the GWTS a i r fi l tra­
ti on u n i t to i nd i cate the deg ree of  parti c u l ate remo va l  i n  the  sys tem . Thus , 
we conc l ude that the SDS capabi l i ty for mon i tori ng  the performan ce o f  pro cess  
eq u i pment  i s  adeq uate . 

Potenti a l  l i q u i d l ea kage from the s ubmerged porti ons  of the S DS duri ng  proces s  
operati ons  a nd  ves se l  changeout  i s  col l ected and  processed  i n  t h e  l ea kage ton ­
ta i nment sys tem . An i nd i cat i o n  of i n ter-sys tem l ea kage  ( i . e . , from the S DS to 
the poo l water ) i s  provi ded by the i n- l i ne - moni tor on the i nf l uent to the 
l eakage con ta i nment i on excha ngers . The l ea kage conta i nmen t  sys tem has the  
capabi l i ty o f  i so l a ti ng potent i a l  sources of l eakage ( e . g . , each  SDS  i o n  
exchanger ves se l  co ntai nment  box ) i n  the S DS so  tha t the cond i t i o n  c a n  be 
corrected . We conc l ude that the SDS has the capa bi l i ty of i nd i cati ng rad i o­
acti ve materi a l  l ea kage so  tha t upset cond i t i on s  can be  i denti fi ed and  
corrected . 
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3 . 7 Pre-operati ona l  Tes ti ng 

The Submerged Demi nera l i zer Sys tem componen ts , i . e . ,  va l ves , p umps , p 1 p 1 ng ,  
and  ves se l s have been preopera ti ona l l y  tes ted  accord i n g to the recommendati ons  
i n  Regu l a to ry Gu i de 1 . 143 wh i ch i s  d i s cus sed i n  the des i gn cr i te ri a secti on  
of thi s s a fe ty eva l uati on  report . The  p i p i ng  sys tem has  been  des i gned and  
fabri cated as  s peci fi ed i n  the  ANS I 8 3 1 . 1  Power P i p i ng  Code a n d  press u re tes ted  
a t  1 . 2 to  1 . 5 ti mes i ts des i gn pres s u re of 150  ps i g ( 180 to  225  ps i g ) fo r a 
mi n i mum t i me peri od of 10  mi nutes . Vesse l s were des i gned  and  fabri cated i n  
acco rdance w ith  the req u i remen ts of  the ASME Boi l er and  Pres s ure Ves se l  Code , 
Sec ti on  8 ,  D i v i s i on 1 ,  and were s u cces s fu l l y hydro tes ted at  1 . 5 ti mes the i r  
des i gn pres s u re .for  a mi n i mum peri od  of  30 mi n u tes . F l ow ra tes and  pres s ure 
d i fferenti a l s were a l so  veri fi ed for i ns trumentati on  and a l a rm setpo i n t  adj us t­
ments . After  the sys tem was comp l ete l y  assemb l ed .  i t  was s u cces s fu l l y tes ted 
as  a u n i t a t 1 . 1  ti mes des i gn pres s ure . The 1 1 1 . 1 1 1 val ue was u sed to p re ven t 
exceedi ng  the des i gn press ure of mi s ce l l aneous  pumps and va l ves i n  the sys tem . 

3 . 8  Operator Staffi ng and Trai n i ng 

The SDS wi l l  be s taffed at  a m i n i mum wi th two sys tem operators to mon i to r  
sys tem operati ons , t o  perform req u i red va l ve man i p u l at i ons , s pent  vess e l  
dewateri ng , i on exchanger changeouts , a n d  eq u i pment  s ta rt/s top  operati on s . 
One chemi s try techn i ci an wi l l  be on  s h i ft to s upport SDS operati ons . He  w i l l  
obta i n samp l es as  req u i red by the  proces s control program o r  a s  d i recte d  by 
the process  s upport group . One hea l th phys i cs techn i c i a n  wi l l  be ded i ca ted 
to SDS operat i ona l  s upport . He  wi l l  be res pons i b l e  for mon i tor i ng  genera l area 
rad i at i on  l evel s ,  obta i n i ng swi pe samp l es , and  obta i n i ng  a i rborne parti c u late 
and tri t i um samp l es . Eng i neer i ng s uppo rt wi l l  be prov i ded by on- ca l l en g i neers 
from the P roces s Support Gro up and  Recovery Eng i neeri ng . The mi n i mum s ta ffi ng  
as s ta ted above wi l l  be  augmented as  req u i red to  s upport s a fe SDS  operat i on . 
Duri ng  i n i t i a l  SDS operati ons on  s h i ft eng i neeri ng , chemi s try techn i c i an and  
heal th phys i cs techn i c i an s upport wi l l  be  a ugmented . 

Before a ny i nd i v i dua l  wi l l  be a l l owed to operate or  s uperv i s e  the S ubmerged 
Demi nera l i zer  Sys tem { SDS ) , a forma l operator tra i n i ng program must  be comp l eted . 
The tra i n i ng  prog ram cons i s ts of  s e l f s tudy ,  c l a s s room i ns truct i on  and  p racti ca l  
hands-on  experi ence . Pros pecti ve operators wi l l  be chosen  from on- s h i ft control 
room operators and auxi l i ary operators . These operators have comp l eted the  
tra i n i ng  and  experi ence req u i rements for thei r respecti ve pos i ti on s  as  contro l  
room opera tors and a ux i l i ary operators . The s e l f s tudy prog ram i s  i n i ti a ted 
by prov i d i ng the pros pecti ve operators wi th a sys tem descr i pti on document ,  fl ow 
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path d i agrams , operati ng  procedures , emergency procedures  a n d  response- to - _ 

a l arm proced ures . These i tems wi l l  a l l ow the prospecti ve operators to 
fami l i ari ze thems e l ves wi th  the components of  the S DS a nd  the evo l ut i ons  
that wi l l  be performed us i ng the SDS . The .  p ros pecti ve operators wi l l  be 
req u i red to wa l k through  the sys tem to fami l i a ri ze thems e l ves wi th the 
l ocati on and features of the i ns ta l l ed equ i pment .  The s e l f s tu dy program 
prov i des backg round  i nforma ti on so that the c l a s s room i ns tructi on  and the  
hands-on  j n s tructi on ' can  be  more effecti ve i n  tra i n i ng the operators to 
operate the S DS .  

The c l a s sroom i ns tructi on  o n  SDS operati on  i s  prov i ded a s  part  o f  the s h i ft ' s  
reg u l ar ly  s chedu l ed tra i n i ng .  Those req u i red to attend i nc l u de aux i l i a ry 
operators an d s uperv i sors as we l l as contro l  room opera to rs . The c l a s s room 
i ns tructi on cons i s ts of  a m i n i mum of  e i ght  hours of SDS i ns tructi on . The  
hands-on tra i n i ng cons i s ts of actual  performa nce of  operat i n g  evo l uti ons  
under  the  i ns tructi on· of  a n  i nd i v i dua l  des i gnated by the  D i rector  of  P l ant 
Operati ons . The evol uti ons  that are req u i red to be perfo rmed are sys tem 
s tartup , operat i on , and s h u tdown ; ves sel  changeout ; proces s  tra i n s  s h i ft i ng ; 
spent ves se l  too l operati on ; and  s i mu l ati on of  cas ua l ty acti ons . Performance 
of  the evo l ut i on  wi l l  be documented by the des i gnated i nd i v i dua l  mon i to r i ng  
the  prospecti ve operator . To  veri fy that  the  operator has  a deq uate know l edge 
and  practi ca l  experi en ce to operate the SDS , ea ch  operator i s  req u i red to 
s ucces sfu l l y  comp l ete ·a �ri tten and an  ora l  exami nati on . The exami nati ons  
wi l l  be  admi n i s tered by i nd i vi dua l s des i gn�ted by the  D i rector of P l ant  
Operati ons . The wri tten exami nati ons  wi l l  i nc l ude ques t i ons  to  eva l uate 
knowl edge o f  the S DS sys tem components , i ns trumentati on , va l ves , a u toma t i c 
va l ves , ope rat i ng procedures , cas ua l ty procedures and  chemi s try and  hea l th  
phys i cs concern� as  they perta i n  to  the  SDS sys tem . 

An a ud i t of the tra i n i ng program wi l l  be performed by the  ons i te NRC staff to 
veri fy that i t  i s  carr i ed out  as p l anned . The a ud i t wi l l  i nc l ude mon i to r i ng  
some of  the actua l i n s tructi on  and  q uesti on i ng  the , operators to  eva l uate the  
effecti venes s of  the  tra i n i ng prog ram . Subj ect to  a sat i sfactory o utcome o f  
the aud i t ,  w e  conc l ude that the p roposed opera tor  tra i n i ng p rogram for t h e  
S DS i s  acceptab l e .  

3 . 9 Decommi s s i o n i ng 

There are a n umber of  ava i l abl e opti ons for safe l y  decommi s s i on i ng the 
Submerged Demi neral i zer Sys tem . Decommi s s i o n i ng  i nc l udes  d i smant l i ng a n d  
remova l of t h e  sys tem from i ts present l ocat i on i n  t h e  s pent  fue l  poo l . 
I ndependent of  the method cho sen , the SDS eq u i pment  wou l d be fl u s hed pr i or 
to any d i sas semb l y  or remova l of  eq u i pment . The decontami nati on  facto r  
des i red a s  a res u l t of  t h e  fl u s h i ng wou l d  b e  d i rect ly  dependent on  wh i ch opt i o n  
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i s  se l ected for the next decommi s s i on i ng  s tep . Underwa ter  or above water 
decommi s s i on i ng techn i q ues a re ava i l ab l e .  Any mode se l ected wou l d i ncorpo rate 
ALARA cons i derati ons . A d i s c u s s i on of the occupati ona l expos u re res u l t i ng 
from decommi s s i on i ng t he SDS i s  provi ded i n  Secti on 7 .  

D i sas s emb l y  Opti ons . The opti ons d i £cus sed i n  th i s eva l uatfon are not a l l 
that  mi g ht be a va i l ab l e to the l i cens ee but  are those mos t  common l y  used i n  
current  i ndus try app l i cat i on s . 

Arc Saw Cutti ng i s  a n  extens i on of noncons umab l e e l ectrode techno l ogy and when 
used underwater prov i des a smooth u n i form cut wi tho ut  generati ng  s i gn i fi can t  
amo unts o f  smoke or  no i s e .  Cutti ng i n  a i r l acks  these a dvantages  and  i s  
therefore not as  des i rab l e i n  thi s p rocess . S i n ce there i s  no  meta l to meta l 
contact. ,  reacti on forces are sma l l ,  therefore the workp i ece does not req u i re 
r i g i d  c l amp i ng . The a rc saw i s  capab l e of cutti ng any e l ec tri ca l cond ucti n g  
ma teri a l . H i g h  conduct i v i ty materi a l s s uch  as  s ta i n l es s  s teel s ,  h i g h  a l l oy 
s tee l s ,  a l umi n um and copper coul d be cut  rap i d l y  and c l ea n l y .  However ,  carbon 
s tee l s  a re not a s  eas i l y d i smant l ed .  

P l asma arc cutti ng i s  a proces s capa b l e of  cutti ng a l l meta l s . I n  a i r u se , i t  
wi l l  penetra te th i cker s ecti ons than under water . Man ua l l y  hand l ed torch 
operati on cannot typ i ca l l y  be used fo r materi a l s g reater than  l / 1 2  i nches i n  
th i cknes s , a l though beca use  of its adapta b i l i ty to automated operati on , i ts capa­
bi l i t i es can be exten ded . 

0 ?S}'gen b urn i ng ( oxyacety l ene cutti ng ) i s  another opti o n  ava i l ab l e .  A hand he l d 
torch i s  the genera l method of  usage , however , i t  too can be a u toma ted . 
Ord i nari l y  th i s  method i s  unab l e to cut  s ta i n l es s  s teel s ,  a l um i n um , and other 
non - ferrous  o r  ferrous- h i g h  percent a l l oy meta l s .  The mos t  effecti ve use  i s  
i n  cutti ng  ca rbon s tee l s .  Th i s method i s  common ly used  i n  d i smant l i ng beams , 
co l umns and s uppo rts . In -a i r or underwater app l i cati on i s  effecti ve . Thermi te 
reacti on  l ances are capab l e of cutt i ng  any meta l and are capab l e of be i ng u sed 
i n  a i r or  unde rwater . Th i s  proces s i s  we l l s u i ted fo r cutti ng  i rregu l a r  s u rfaces 
wi th mi n i mum access ; however , s i gn i fi cant  amounts of smoke are generated a n d  
i ts use  i s  l i mi ted to l owe� l evel  con tami nated eq u i pment  and  we l l  vent i l a ted a n d  
fi l tered areas . Remo te cutti ng wi th power n i bb l ers and  shears opera tes  on  the  
same bas i s  as a conventi onal pa i r  of  sc i s sors . Heavy duty power n i bb l ers and  
s hea rs attached to  l ong  s upport tubes can  be · uti l i zed  fo r remo te cutti ng  mi l d  
s teel  and  s ta i n l es s  s teel  componen ts i n  the sys tem . 

I n depen den t of the me thodo l ogy se l ected by the l i censee , portab l e s h i e l d i ng  i n  
a fo rm appropri ate fo r each appl i cati on can be used  upon remova l  of the eq u i p­
men t  from the fue l poo l s . The eq u i pmen t ,  i f  removed i n  a di sma n tl ed fo rm , 
wi l l  be put  i n  approp ri ate s torage/ s h i ppi ng con ta i ners depen d i n g  on acti v i ty 
l eve l s . I f  the dec i s i on i s  made by the l i cen see to di smant l e s e l ected eq u i p -
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ment  out  of water , appropri a te ven ti l ati on ten ts wou l d be i ns ta l l ed to p rec l u de 
the spread of  a i rborne con tami nants . Se 1 ected vesse  1 s may even be  fi 1 1  ed  wi th  
a concrete mi xture wh i l e  i n  the  poo l for sel f s h i e l di ng  purposes  and  then re­
moved ;  Wha tever  me thod , o r  comb i na ti on of methods , i s  chosen by the l i censee , 
we wi l l  revi ew any assoc i a ted procedures before the operati on  i s  begun . 





• 

4 . RAD IAT I ON PROTECT ION 

4 . 1  Summary Descri pt i on 

As part of the l i cen s i ng proces s for Three Mi l e  I s l and , Un i t 2 ,  the or i g i na l 
rad i a t i on protecti on prog ram wa s descri bed i n  Secti on  1 2 . 0  of  the TMI U n i t 2 
F i na l  Safe ty Ana lys i s Report ( Re ference 25 ) . After the acci dent  at  TM I i n  
Ma rch 1979 , severa l changes to the rad i a ti on protecti on program were made . 
These  changes, wh i ch were i nco rpora ted to refl ect the un i q ue pos t-acci den t 
radi o l og i ca l envi ronment at  TMI -2 , are des cri bed i n  the l i censee • s Rad i o l og i cal  
Contro l s Program Management P l an , s ubmi tted to the NRC on Februa ry 8 , 1 980 
( Reference 29 ) , and i n  the q uarter l y  s ta tu s  reports on the 1 mp l ementati on  of 
the above program . Addi ti ona l  i n formati on  i s  found  i n  the l i censee • s Ra d i a ti on  
Protecti on P l an  of  January 23 , 1 981  ( Reference 30) . 

The l i censee • s Techn i ca l  E va l uati on Report ( Referen ce 2 )  and Sys tem Descr i pti on 
( Reference 2 7 )  for SDS i nc l uded i nformati on on SDS l ayou t  and  equ i pment des i gn ,  
ope rati ng  procedures an d techn i q ues , and practi ces proposed  for the pro tecti on 
of personnel  aga i n s t  radi ati on . Personne l  wi l l  be pro tected  by s h i e l di ng  to 
reduce l eve l s of rad i ati on , ven ti l ati on arranged to con tro l the fl ow of poten­
ti a l l y  con tami nated ai r ,  an d  rad i a ti on mon i tori ng sys tems emp l oyed  to mea s u re 
l eve l s of  radi ati on i n  po ten ti a l l y  occup i ed areas and to meas u re a i rborne 
rad i oacti vi ty th ro ughout the p l a nt . A hea l th phys i cs program wi l l  be p rovi ded 
for p l ant  personne l  duri ng SDS operati on , ma i n tenance , radwas te handl i ng ,  
and i n servi ce i ns pecti on . 

We revi ewed and  eval uated the l i censee • s  descri pti on and a na lys i s  of  the 
radi ati o n  protecti on program . On  the bas i s  of our  revi ew , we concl ude tha t  
the rad i ati on protecti on  program wi l l  provi de reasonab l e ass u rance that doses  
to personnel  wi l l  be  l es s  than  those es tab l i s hed by 10  C F R  Part 20 , tha t  des i gn 
fea tures and program fea tures a re cons i s tent wi th the ALARA (As Low As I s 
Reasonab l y  Ach i evab l e ) cri teri a of  Secti on 20 . 1 ( c ) of 1 0  CFR Part 20 , and that  
the program i s  acceptabl e for the pl anned operati on of the S DS . Deta i l s  are 
di scussed  i n  the fo l l owi ng  secti ons . 

4 . 2  S h i e l di ng 

The des i gn obj ecti ves for SDS s h i e l d i ng are to ensure that rad i at i on  expos u re 
rates to operati ng personne l  wi l l  be wi th i n  the req u i red l i m i ts of 1 0  C FR 
Part 20  and that these expos u re rates wi l l  a l so be ma i nta i n ed a t  an  ave rage  
l eve l  of  l es s  than  one  mi l l i roentgen per hou r .  

The l i censee has  i nc l uded many featu res i n  the des i gn a n d  l ayou t o f  S DS equ i p ­
ment  and fac i l i ty s h i el d i ng t o  ma i n ta i n  rad i a ti on expo s u res as  l ow a s  i s  
reasonab l y  ach i evabl e .  These fea tu �es i nc l ude the l ocat i on of  maj or  sou rces 
of rad i a ti on u nderwater , the use of  l ab_yri nths to e l i mi nate d i rect s h i ne to . 

acces s i b l e areas , the u se  of s h i e l ded val ve s tati ons , and prov i s i ons  for adequate 
fl u s h i n g  of sys tem p i p i ng .  T hese  featu res con tri bute s i gn i fi can t ly  to mi n i mi z i ng  
rad i at i on  expos ures to  personne l  who  wi 1 1  operate the  sys tem . 

4- 1 
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Pri nci pa l radi at i on sources i n  the SDS and  as soci ated sys tems i nc l ude the 
feed tanks , p i p i ng from the reactor bu i l d i ng to t he feed tan k s , and the 
i on exchange ves se l s .  The feed tan ks are s h i e l ded wi th three feet of con crete . 
The p i p i ng  from the reactor bu i l d i ng i s  s h i e l ded wi th a m i n i mum of  2� i nc h e s  
of l ead.  Va l ve con ta i nment boxes are s h i e l ded wi th a mi n i mum of 20� i nches  of  
concrete . The  ion  exchange ves se l s wi l l  be s h i e l ded by g reater than  1 2  fee t  
of water dur i ng proces s i ng and g reater t h a n  8 feet  of wate r d ur i ng  ves s e l  
changeout . 

We fi nd  that  the l i censee has des i gned the fac i l i ty to keep rad i at i on ex­
pos ures wi thi n the app l i cab l e l i mi ts of 1 0  CFR Part 20 . T he des i gn  and 
arrangement  features have been i nc l u ded to reduce unnecessary expos u re 
duri ng opera t i ons . Based on  o u r  rev i ew ,  we conc l ude that the s h i e l d i ng 
and  arrangement  of  the fac i l i ty i s  acceptab l e . 

4 . 3 Area Mon i tor i ng 

The l i cens ee descr i bed the area radi ati on mon i tori ng  sys tem i n  the S DS 
Sys tem Des cr i pt i on and  i n  a res ponse  l etter ( Reference 1 8 ) .  Area rad i at i o n  
mon i tors wi l l  .be p l aced at  the 1 1 A 1 1  spent fuel  poo l a n d  a t  the north end of 
the 1 1 B 1 1  spent fuel poo l between the cas k was h i ng p i t a nd the s urge p i t .  
I f  rad i at i o n  l evel s exceed the a l arm setpo i n t  o n  e i ther o f  these mon i tors , 
the radi at i o n  mon i tor, a l arm i s  actua ted . A tri p s i gna l  from the a l arm a t  the  
1 1 B 1 1  poo l wi l l  a l s o  c l ose  the feed i so l at i on val ve . 

There are three conti nuous  a i r mon i tors i nsta l l ed i n  the v i ci n i ty of the 
S DS : (1 )  north of the 1 1 B 1 1  s pent  fuel pool ; ( 2 )  at  the 1 1 A 1 1  sperit fue l 
poo l ; and  ( 3 )  a t  the va l ve contai nmen t box a t  southwest  end of  1 1 A 1 1  poo l . 
Al l conti nuous . a i r mon i tors a l a rm l oca l l y .  

The l i censee has po rtabl e tri t i um Sgmp l ers i n s ta l l ed i n  the v i c i n i ty o f  the  
1 1 B 1 1  s pent fuel poo l . Gra b  s amp l es wi l l  be taken , ana l yzed , and res u l ts made  
ava i l ab l e to the l i censee • s  rad i at i on protecti on personne l  o n  a t i mel y b a s i s 
to permi t appropr i ate operat i ona l  ana lys i s .  

On the bas i s  of  the l ocati ons c hosen , the sens i ti v it i es , the a l a rm setti ngs  
(wh i ch are set  to  a l a rm at rad i ati on  l evel s whi ch  are  l ow enough  to  ens u re 
worker dose mi n i mi zati on ) , and  the ca l i brat i on  program , we have con c l uded 
that there i s  reasonab l e a s s urance that rad i a t i o n  l evel s wi th i n the p l a n t  
w i l l  b e  a deq uate ly  mon i tored a n d  that the area rad i at i on  mon i tor i ng sys tem 
i s  acceptab l e .  

4 . 4  Venti l a ti on 

Duri ng operati on of the SDS t he p l a nt • s  vent i l ati on sys tem wi l l  be opera ted • 

to ma i nta i n  a s u i ta b l e envi ronment  for personnel  and eq u i pment  i n  the Fuel  
Handl i ng B u i l d i ng .  The SDS i s  a l s o  prov i ded wi th  a separa te offgas  sys tem 
that has been i nterfaced wi th the p l ant • s venti l ati on sys tem . T he obj e c t i ves  
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of  the offgas  and  p l ant venti l ati on sys tems are the pro tect i on  of operat i ng 
personnel  from pos s i b l e  a i rborne rad i oacti v i ty and to prov i de a s s u rance tha t 
the max i mum expected a i rborne rad i oacti v it y  concentra ti ons  wi l l  be ma i n ta i ned 
wi th i n  the l i m i ts of 1 0  C FR Part 20  and as  l ow as  rea sona b l y  ach i evab l e .  
We have de termi ned ( Referen ce 28 ) that  the FHBVS i s  capab l e o f ma i n ta i n i ng  
con cen trat i ons o f  a i rborne tri ti um i n  the FHB  bel ow the  l i mi ts i n  1 0  C FR 
Part ·  2 0  even wi th  concen trati ons  of  tri ti ated water i n  the fue l  poo l a s  
h i gh  as  1 . 0 u Ci /ml . Wi th tri ti ated wa ter at  a con cen trati on 0 . 1 5 uC i /ml 
currentl y i n  the fue l  poo l , g rab  s amH l es i nd i cate a i rborne tri ti um con ­
cen tra ti ons a t  approxi mate l y  1 x 1 0- uC i /ml . Th i s  va l ue i s we l l be l ow 
the Pa rt 20  l i mi ts of  5 x 10 -6 uC i /ml . 

· 

To meet these  obj ecti ves , sev�ra l des i gn fea tu res  are used i n c l ud i ng : ( 1 )  
vent i l ati on  a i r fl ow from a reas of  l eas t radi oacti ve con tami nat i on to a reas 
of progres s i ve l y  grea ter rad i oacti ve con tami na t i on and  exha us t to ven ti l a ti o n  
fi l ters , ( 2 ) ma i n tenance of  s l i g ht  negati ve press u res i n  se l ec ted  a reas , and  
( 3 )  se l ecti on of a i r-f l ow rates to  ma i n ta i n a i rborne concentra ti ons  of  radi o ­
acti ve ma teri al  bel ow the l i mi ts of  1 0  C F R  Pa rt 20 . Addi ti ona l l y , the ven t i l a­
ti on sys tem con ta i ns a q u i ck  acces s  fi l ter hou s ing  des i gn feature to permi t 
chang i ng of the fi l ter i n  a mi n i mum amount  of ti me and  worker expo s u re wi th  
mi n i mum proba b i l i ty fo r s pread o f  rad i oacti ve con tami nati on .  

Based on our  rev i ew ,  we concl ude  that the offgas  ven ti l a ti on sys tem , a s  
descri bed i n  t h e  Sys tem Descr i p t i o n  for SDS , a n d  the Fuel  Hand l i ng Bu i l d i ng 
Ven ti l a ti on Sys tem , as  des cri bed i n  Secti ons 9 . 4 and  12 . 2  of  the F i na l  Safe ty 
Ana lys i s Report and fo und acceptab l e by the s taff i n  the SER  ( Reference 22 ) , 
i s  acceptab l e  because  the sys tem mee ts the rad i ati on protection des i gn o bj e c ti ves , 
and  wi l l  ma i n ta i n  doses  from a i rborne rad i oacti ve materi a l s bel ow the l i mi ts  o f  
1 0 C F R  Part 20  a n d  as l ow as i s reas onab ly  ach i evabl e .  

4 . 5  Hea l th Phys i cs 

The l icensee • s hea l th phys i cs p rogram obj ecti ves are to con tro l rad i a ti on  
haza rds to avoi d acc iden ti a l  rad i a t i on expo s u res , to  ma i n ta i n  expos u res  wi th i n  
the l i mi ts o f  1 0  CFR Part 20 , and  to ma i n ta i n i nd i v i dua l and  to ta.l man - rem 
occupa ti on  expo s u re , and expo s u re to the genera l  publ i c ,  as l ow as i s  reasonab ly  
ach i evabl e .  T he  features Of the hea l th phys i cs program are des cri bed bel ow .  

4 . 5 . 1 Radi at i on Protecti on Features 

The rad i at i on protecti on features at  TM I -2 inc l ude a hea l th p hys i cs count i n g  
room , severa l rad i oc hemi stry and count i ng  a reas , personnel  decontami nat i on  
and emergency trea tmen t areas , access  contro l po i nts , ca l i brat i on  fac i l i ty ,  
resp i rator tes ti ng fac i l i ty ,  res p i rator ma i n tenance fac i l i ty ,  contam i nated 
c l oth i ng  l aundry ,  who l e body coun t i n g  fac i l i ty and rad i o l og i ca l  contro l s 
off i ces . Operat i on of the SDS wi l l  u t i l i ze these sys tems and  fac i l i t i es a � . 
appropr i ate .  

There are add i t i ona l  radiati on protect i on features wh i c h have  been .added to 
s upport the SDS . These i nc l ude ( 1 )  three sh i el ded g l ove boxes wi th  f i l tered  
venti l at i on , ( 2 )  u se of s h i e l ded and  venti l a ted va l ve man i fo l d boxes , and  
( 3 )  the  u s e  of s h i e l ded ,  a l l -we l ded p i p i ng runs . The  g l ove  boxes and  va l v e  
man i fo l d boxe s are dra i ned and have f l u s h  connecti ons t o  a i d i n  mi n i mi z i ng 
rad i at i on f i e l d s  by enabl i ng decon tami nati on  wi thout  open i ng  the man i fo l d .  
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An offgas  sys tem ma i nta i ns a negati ve pres s ure on the g l o ve boxes , val ve 
man i fo l ds , feed s tandp i pe ,  offgas  separator tank . beta mon i to ri ng  man i fo l d .  
and feed tariks.  The offgas  sys tem wi l l  cont i nuou s l y  sweep those  components. 
If the offgas  system i s  not operati ng , ne i ther fi l l i nq of  the tan ks nor p ro ­
ces s i ng of wa ter by SDS wi l l  be  perm i tted. 

We conc l ude that  these radi at i on  protecti on features are appropri ate , and 
we f i nd that they are acceptab l e for l i mi ti ng occupat i ona l  expos u re 
dur i ng  SDS operat i on. 

4 . 5 . 2  Radi ati on Protecti on Equ i pmen t  

Rad i at i on protect i on equ i pment at TMI - 2 i nc l u des  portab l e s u rvey i ns trume n ts , 
personnel  mon i tori ng equ i pment ,  fi xed and portab l e area and  a i rborne rad i o ­
acti v i ty mon i tors , l aboratory equi pmen t ,  a i r s amp l ers , res p i ra tory protecti ve  
equ i pment , protecti ve c l oth i ng and contam i nati on  control equ i pment . Th i s 
equ i pment wil l be u sed by SDS workers duri ng  SDS operat i on. 

· 

Personnel  wor k i ng i n  the SDS area s are requi red to u se a comb i nati on of 
portab l e fri s kers , hand and foot  mon itors , and portab l e mon i tors  pr i or to 
l eav i ng the l i cen see • s  protected area. S i nce the SDS was i n sta l l ed i n  a 
port i on of the l i censee•s restri cted area the a bove contami nati on ' control 
dev i ces are part of the ex i sti ng  p l a nt  equi pment .  

Cont i nuous  a i r mon i tors , tr i t i um samp l ers , and area rad i ati on  mon i tors are 
l ocated on  the 347 foot el evati on of the fuel  hand l i ng bu i l d i ng ,  i n  the 
v i c i n i ty of the SDS. 

We conc l ude th at  the n umber and types of eq u i pmen t to be used are ade�uat� 
an d provi de reasonabl e ass urance that the l i censee wil l be a� l e  to ma 1 nta 1 n 
occupati ona l radi at i on  exposures as l ow as i s  reasonab ly  ach 1 evab l e .  

4 . 5 . 3  Personne l  Dos i metry 

A l l  ·permanent and  temporary p l ant  personnel  wi l l  be a s s i g ned beta-gamma 
thermo l uminescent dos i meter ( TLD )  badges when work i ng  i n  the SDS  areas and  
any other restri cted ( rad i o l og i ca l l y  contro l l ed )  areas. These  badges wi l l  
be proces sed month l y , or more frequent ly  i f  a s i gn i f i cant expos ure i s  ex­
pected or i f  req u i red by the l i censee • s  admi n i s trati ve  contro l procedures . 
Al l personnel are a l so requi red to wear sel f-read i ng dos i meters when wor k i ng 
i n  rad i a t i on work  permi t ( RW P )  areas . The read i ngs  from these dos i meters 
are used to keep a cumu l at i ve  and ea s i l y obta i nab l e tota l of a n  i nd i v i du a l  • s  
dose pri or to TLD badge proces s i ng. V i s i tors who enter rad i o l og i ca l l y  con ­
trol l ed areas are i s s ued TLD•s. As a mi n i mum , who l e body cou n t i ng i s  per­
formed annua l l y  on personnel who enter RWP requ i red area s or who wear  res p i ­
rators. Who l e body count i ng and other b i oassays are a l so  performed when 
req u i red by the rad i o l og i ca l  contro l s procedure manua l  or when deemed 
neces sary by radi o l og i ca l  contro l s personne l . Al l rad i at i on  exposure 
i nformati on wi l l  be processed and recorded i n  accordance wi th 10 C FR Part 2G. 
We conc l ude that the l i censee•s personnel  dos i metry program i s  acceptabl e 
for SDS operat i on. 



4 . 5 . 4 P l an t Procedu res and Practi ces 

Ma i ntenance ,  repa i r and s u rve i l l ance acti v i ti es and  methods used by the 
l i censee are rev i ewed by the l i censee ' s  ALARA group to assure that a l l p l a n t  
rad i ati on pro tecti on procedures , pract i ces and cri teri a have been con s i dered 
and to as sure that occupati onal  rad i a ti on  expos ures wi l l  be ALARA and i n  
accordance wi th  Regu l atory Gu i de 8 . 8 .  Procedu res are i n  effect to a s s u re 
that exposure l i m i ts are not exceeded by p l ant  or  v i s i tor personnel  ons i te , 
to admi n i ster and con tro l cond i t i ons  of rad i ati on  work  perm i ts, to e stab l i s h  
s u rvey frequen c i es , to post rad i at i on  areas to contro l access  to vari ous  
categor i es of rad i o l og i ca l l y  control l ed areas , to  control a l l rad i oacti ve  
materi a l  enter i ng or l eav i ng the  p l ant  s i te ,  to  tra i n p l ant and contractor 
personnel i n  rad i ati on protecti on po l i c i es and procedures , a nd to meet  the 
recommenda t i o n s  of Regu l atory Gu i de 1 . 33 .  

The rad i o l og i ca l  contro l s organ i zat i on , the q u a l i f i cati ons of the hea l th  p hys i cs 
personnel , the obj ect i ve s of the rad i o l og i ca l control s program and  the ways 
i n  whi c h  i t  wi l l  be i mp l emented are i n  accordance wi th Regu l atory Gu i des  8 . 8 ,  
8 . 1 0  and 1 . 8 and are acceptab l e .  

Rad i a t i on protecti on personnel  who are a s s i gned to wor k  supporti ng  SDS sy s tem 
operat i oris wi l l  rece i ve tra i n i ng on  the SDS system as descri bed i n  Sect i on  3 . 8 .  
Top i cs covered i nc l ude system descri pti on , system des i gn bases , and  SDS radi o ­
l og i ca l  contro l s respons i b i l i ti es .  T h e  tra i n i ng i ncl udes a c l a s sroom p h a s e  and 
a system wa l kthrough ; at the end of the tra i n i ng a wri tten exami nat i on i s  g i ven . 
As a m i n i mum , a rad i o l og i ca l  contro l s techn i c i an w i l l  be a s s i gned to the SDS 
system at  a l l t i mes when f i l l i ng the feed tanks  or proces s i n g  water . 

4 .  6 .  conc l us i on 

Based on the i nforma t i on presen ted i n  the SDS Sys tem Descri pt i on , the l i censee ' s  
Rad i at i on  Protecti on P l an ,  the l i censee ' s  Rad i o l og i ca l Contro l s Program Manage­
ment P l an ,  and  the l i censee ' s  responses  t o  our quest i ons , we  conc l ude tha t the  
l i censee ' s  rad i a t i on protecti on program i s  capab l e of ma i nta i n i ng occupa ti ona l  
rad i a ti on expo sures wi thi n the  appl i cab l e l i mi ts of 10  CFR Parts 20  and  50 a nd 
as  l ow as  i s  rea sonab ly  ach i eva b l e regard i ng the operati on of  t he Submerged 
Dem i nera l i zer System . 
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5 . ACC I DENT ANALYSIS 

5 . 1 I n troducti on 

The q uanti ti es of radi oacti ve ma teri a l s that may be rel eased  duri ng pos tu l a ted  
acci dents as soci ated  wi th SDS operati ons a re based  on the  SDS  as  descri bed i n  
the l i censee • s TER of March 1 1 , 1 981 ( Reference 1 0 )  and F i na l  Sys tem Des cri p ­
ti on ( Reference 2 7 ) . After rev i ewi n g  these documents we cons i dered a cas k 
drop , HEPA fi l ter fajl ure duri ng proces s i ng of conta i nmen t s ump or  RCS water , 
an d  the fa i 1 u re of  the 60 , 000 gal l on feed tan k  sys tem to the SDS as the 
boundi ng  acci dents . As descri bed i n  the fol l owi ng s ubsecti ons , we have a na l yzed 
the acci dents wh i ch cou l d occu r du ri ng  the . operati on of the SDS . Ou r ana l yses 
s how that the offs i te radi o l og i cal  consequences of  each a re wi th i n  the l i mi ts 
of 10  CFR Part 20  or g u i de l i nes  of  Part 1 00 ,  as appropri a te . 

5 . 2 Cas k Drop Acc i dent  

We  s ta ted  i n  secti on · 3 . 4 of th i s  s afety eva l uati on that l oadi ng  on  the fi rs t 
s tage i on exchanger res i ns woul d be admi n i s trati vel y  l i mi ted to 60 , 000 Ci . 
For  the purpose of th i s  eva l uati on , the acci dent s cenari o i s  based on a 
l oadi ng  of 120 , 000 Ci  (maxi mum curi e l oadi ng ever expected ) . The wors t-case  
acci dent  that cou l d ari se wou l d occur d uri ng the transfer  of a fi rs t-s tage  
i on -exchange vesse l  in  a s h i pp i ng cas k  wi th i n  the  fue l  hand l i ng bu i l d i ng .  
The cas k i s  des i gned to ; reta i n i ts i ntegri ty duri ng a 30 feet drop , howeve r ,  
a t  one poi n t  duri ng  the cas k movement , i t  cou l d fa l l a d i s tance o f  60  feet . 
For th i s  60 feet drop acci dent i t  was ass umed that the i on -exchan ge ves s e l  
i n  the cas k ,  as  we l l as the cas k sea l , wo� l d  b e  breached � Thi s acci dent was 
eval uated i n  the PE l S  ( Reference 1 9 )  where we es t imated  that  approxi mate l y  
1 2 C i  of  mos tl y  ces i um wou l d be re l eased to the fue l hand l i ng b u i l di ng  a tmos ­
phere . The 1 2  C i  re l eased to the fue l  handl i ng bu i l d i ng a tmosphere i s  bas ed 
on  a curi e l oadi ng

4
of  120 ,000 Ci  o f  dewatered i on -exchange medi a and  a p arti ­

ti on factor  of 10-
• Si nce the cas k  drop was ass umed to occur i n  the fue l  

handl i n g  bu i l di n g ,  the contami nated a i r wou l d b e  treated by the FHBVS H E PA 
fi l ters and the es ti mated re l ease to the en vi ronmen t i s  0 . 012  C i . The re­
s u l ti ng dose  esti mates for the maxi mum exposed i nd'i vi dua l a s  a res u l t o f  th i s  
acci dent are presen ted i n  Tab l e 21  and we concl u

.
de that  the o ffs i te rad i o l og i ca l 

consequences are we l l wi th i n  the g u i de l i nes  of  1 0  CFR - Part 1 00 .  

5 � 3 HE PA Fi l ter  Fai l ure Duri nft Proces s i ng of  H i g h ly  Con tami nated  
Reacto r  Bui l di ng  Sump o r  CS Wate r  . 

I n  the PE l S , we eva l uated the conseq uences of  a HEPA fi l ter fa i l ure duri n g  the 
proces s i ng of  the h i g h ly contami nated con ta i nment s ump water and RCS .  The 

· 

es ti mated ·doses for the maxi mum exposed  i ndi vi dua l  to th i s  pos tu l ated acc i den t  
a r: l i s ted i n

_
Tabl e 2 2 . Howeve r ,  i n  o ur  P E l S  eval uati on , the rad i oacti v i ty 

wh 1 ch was es t1 mated to become aeroso l i zed du ri ng  the process i ng of the con ta i n ­
men t s ump or RCS water was as s umed to be  depos i ted on the bu i l d i ng ven ti l a ti on 
sys tem HEPA fi l ter . The HEPA fi l ter was s ubsequen tly as s umed to fa i l re l eas i ng 
a fracti on ( 0 . 001 ) of i ts conten ts to the envi ronment . The  P E l S  eva l uati o n  d i d 
not cons i der  the HEPA fi l ters ( i . e . , two fi l ters i n  seri es ) i ncorpora ted i n  the 
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SDS des i gn , and , thus , di d not ass ume �cti vi ty depos i ti on i n  the SDS a i r 
fi l tra ti on un i t . I n  actua l i ty ,  any radi oacti ve materi a l  wh i ch becomes 
aerosoli zed duri ng SDS proces s operati ons woul d co l l ect on the fi rs t  H E PA 
fi l ter i n  the SDS GWTS . For any s i gn i fi cant radi oacti vi ty to reach the 
envi ronment duri ng  a postul ated HEPA fi lter fa i l ure , the downs tream HEPA 
fi l ter i n  the GWTS and the two HEPA fi l ters i n  the FHBVS wou l d a l so have to 
fa i l. We conc l ude that th i s  pos tu l ated event i s  we l l bounded by the P E l S  
eva l uati on a n d  the dose  consequences i n  Tabl e 2 2  wh i ch a re we l l wi th i n the 
gu i del i nes of  1 0  CFR Part 1 00 .  

5 . 4 Fai l ure of  the 60 ,000 Gal l on Feed Tan k S{s tem to the 
sOs or of a 77 �ooo Gal l on Reactor  Coolan  · Bl eed Tank 

I n  the fi na l PE l S , we eva l ua.ted the conseq uences of the l ea kage of the enti re 
700 , 000 ga l lons of water i n  the bottom of the reacto r  bu i l di ng i n to the g round  
wa ter .  Thi s l ea kage wou l d u l ti mate l y  reach the Susequehanna Ri ver and  then  the 
pub l i c  through the dri nk i ng  water dose  transport pathway . Th i s  i s  the bo undi ng 
acci dent  i nvo l v i ng a re l ease  of  l i q u i d radi oacti vi ty from TM I - 2 . Our  eva l uati on 
i nd i cates tha t  the concen trati ons  of  the pri nci pa l radi onuc l i des { i . e . , S r-90 , 
Cs - 137 , and  H-3 ) at  the nea res t dri n k i ng  water i ntake are we l l be l ow th� con ­
centrati on l i mi ts i n  10  CFR  Part 20 as  s hown i n  Tab l e  23 . I n  the case of  the 
SDS , a s i mi l a r type acci den t wou l d i nvo l ve the ruptu re of  the four  i ntercon- · 

nected SDS feed tan ks { 15 , 000 ga l l on capaci ty each , tota l capac i ty 60 , 000 ga l l on s ) 
i n  the 1 1A 1 1  s pent fue l  poo l con tai n i ng reactor  bu i l di ng s ump water or a 7 7 , 000 
ga l l on reacto r  cool ant  bl eed tank contai n i ng RCS water wi th s ubsequen t l ea kage 
of  the re l eased water i nto the ground  and eventua l ly to the pub l i c  v i a the water 
transport pathway . However , s i nce the poten ti a l  vo l ume to be re l eased  i s  con ­
s i derab ly  l ess than that ana lyzed i n  the F i na l  PE l S , the conseq uences o f  s uch  
an  acci den t wou l d be  co rrespondi ng ly  l ower , and we  conc l ude that th i s pos tu l ated 
event  i s  we l l bounded by the  res u l ts of  our  PElS eval uati on  of  conta i nme n t  s ump 
water l eakage and  wi th i n  the l i mi ts of 10 CFR Part 20 . 

5 . 5 con c l us i on 

Bas ed on the res u l ts of the above acci dent  eva l uati ons , we conc l ude that the 
po s tu l ated fa i l u re of the feed tan ks to the . SDS wi l l  not  res u l t i n  rad i onuc l i de 
concentra ti ons i n the Susquehanna  Ri ver wh i ch exceed the l i mi ts i n  1 0  CFR  Part 20 . 
Fu rther , the consequences res u l ti ng  from the pos tul ated drop of  a h i gh s pec i fi c 
acti vi ty zeo l i te vesse l  or  the fa i l u re of a HEPA fi l ter dur i n g  SDS pro ce s s  
operati ons are we l l wi th i n  the gui del i nes of 1 0  CFR Part 1 00 .  
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TABLE  21 : Dose  Es ti mates for the Maxi mum Exposed 
Indi vi dua l  as a Res u lt of a Cas k Drop  Acc i dent  

Pathway 

I nha l ati on 
Ground  Sh i ne 
Vegetabl e  Use 

Tota l 

I nhal ati on 
Ground  Sh i ne 
Goa t Mi l k  Use 

Total 

I n ha l ati on 

Total -Body 

5 . 7  X 10-� 
6 . 8 X 10:4 4 . 7  X 10 
5 . 4 x 10-4 

-6 5 . 7  X 10 5 
6 . 8 x 10:3 1 . 1  X 10  
1 . 2 x 10-3 

9 -6 

Dose  { mrem } a 
Bone 

-5 
2 . 0 X 10  S 6 . 8 X 10-3 2 . 4 X 10-
2 . s x 10-3 

-5 1 . 0 X 10 S 
6 . 8 X 10-3 
7 . 6 X 10-
7 .  7 X 10- J  

-5 
and Garden Ground Sh i ne 

3 .  X 10 - S 
6 . 8 X 10  4 

1 . 4 X 10_5 
6 . 8 X 10 

J Vegetabl e Use 4 . 7  X 10:4 2 . 4 x 10:3 
Cow Mi l k  Use 2 . 7 X 10 1 . 2 X 10 
Total 8 . 1 x 10-4 3 . 7  X 10-J 

Li ver 

-6 9 . 1  X 10  S 6 . 8 x 10:3 1 . 5 X 10  
1 . 6 x 10-3 

-6 6 . 7  X 10  S 
6 . 8 x 10:3 9 . 3 X 10  
9 . 4 x 10-3 

-6 6 . 3 X 10_5 
6 . 8 X 10_3  
1 . 5 X 10_3 1 . 2 X 10  
2 . 8 X 10..:3 

aTota l -body and  max i mum organ ( bone and  l i ver ) doses are l i s ted . Doses  were 
ca l cu l a ted  for four  age groups : adu l ts ,  teenagers , ch i l d ren , a nd  i n fants . 
The h i ghes t dose  es ti mates for each age gro up cons i dered a re 1 i s ted . 
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TABLE  22 : Dose  E sti mates for the Maxi mum Exposed  
I n di vi dua l  Caused by HEPA Fi lter Fai l u re 

Proces s i ng Operati on Total -Body 
Dose  (mrem )a 
Bone 

Con ta i nment  3 . 3 1 6  
S ump Water 

Reactor  Coo l ant  1 . 5 6 . 0 
Sys tem Wa te r  

Li ver 

1 2  

0 . 28 

aTota l -body an� max i mum organ { bone and  l i ver ) doses are l i s ted . Doses were 
ca l cu l a ted  fo r fo ur  age groups : adu l ts , teenagers . ch il dren . and  i nfan ts . The h i ghes t dose es ti mates for  each age group  cons i dered are l i s ted . 
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TABLE 23 : Peak Concen trati onsa of  Pri nci pa l 
Radi onuc l i des i n  the S usquehanna R i ver Res u l ti ng 

· 

From Pos tu l ated Leakage of Sump 
· 

Wa ter From the Reactor  Bu i l di ng 

Peak Concentrati on Maxi mum Permi s s i b l e 
( uCi /ml ) i n  Concentrat i on ( MPC ) 

Susq uehanna R i ver From 10  CFR Part 20 

5 . 2 X 10- 7 3 . 0  X 10-3 

5 . 1  X 10 - l Q  · 2 . 0  X 10-5 

5 . 1  X 10 - B  3 . 0  X 10-7  

aBased on l eakage of 700 , 000 gal l ons conta i n i ng approxi mate l y  
500 , 000 C i  of  radi onuc l i des . 





6 .  TECHN I CAL SPEC I F I CATI ONS 

Currently i ncorporated i n to the TMI - 2  proposed Techn i ca l  Spec i fi cati ons*  
a re cri teri a that , i n  conj uncti on wi th the  s u rve i l lance requ i rements , 
pro tect the heal th and safety of the  publ i c  fo r the opera ti on  of the SDS . 
Pro posed Techn i ca l  Speci fi cati on 6 . 8 . 1 . g . 4  of  the Admi n i s trati ve Contro l s 
requ i res NRC approval of  a l l procedures re l ated to the opera ti on of the SDS . 
Fu rthermore , proposed Techn i ca l  Spec i fi cati on  6 . 8 . 2  prevents the l i censee 
from a l teri ng the i n tent of any of  these procedures wi thout the NRC ' s  
re -approva l of  the procedure . Th i s  ensures that once the procedure i s  
determi ned by the NRC to be adequate , thi s protecti on wi  11 not  be l os t  
through  p rocedura l  o r  techn i ca l  a l terati ons . 

The proposed Techn i ca l  Speci fi cati ons  and  associ ated Survei l l ance Requ i rements 
ens u re tha t gaseous effl uents from the fue l hand l i ng bu i l di ng ,  i n cl ud i ng  those 
from the s os . a re mon i tored i n  accordance wi th Genera l Des i gn Cri teri on  64 o f  
Appendi x A to 1 0  C F R  Part 50 . Al so  a l l a i rborne re l eases a re trea ted  by the 
fue l  handl i ng bu i l d i ng a i r c l eanup sys tem pri o r  to di s charge to the p l ant  s tack . 

The s taff has therefore determi ned that the presen t  proposed Techn i ca l  Speci ­
fi cati ons and  associ ated Surve i l l ance Requ i rements are a dequate and no  further 
addi ti ons  or changes a re requi red fo r the operati on  of the  Submerged Demi nera l i zer  
Sys tem . 

*Reference to proposed Techn i ca l  Spec i fi cati ons i s  to those Techn i ca l  
Spec i fi cati ons  proposed by the O rder of  February 1 1 , 1 980 . 
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7 .  EN V I RONMENTAL CONS I DE RAT I ONS 

7 . 1 I n tro duct i o n  

W e  have eva l u a te d  t h e  l i ce n s ee ' s  p ropos a l  to decon tami n a te the  c o n ta i nment 
s ump and  RCS wa te r to  determi ne  i f .  the a s s oc i a ted envi ronme n ta l  i mpacts fa l l 
wi thi n the s cope  o f  tho s e  a l ready a s s e s sed i n  the P E I S . Spe c i fi ca l l y , we 
h a ve eval uated  t h e  potenti a l  i mpa cts res u l ti ng  from th e d i s c ha rg e  of  rad i o ­
acti ve materi a l s i n  gaseous  effl uents  t o  the e n v i ronmen t  d u r i n g  S DS p roce s s  
opera t i ons for compari son  wi th t h e  P E I S  esti ma tes . W e  have e v a l u a ted the 
e n v i ronmenta l  i mpacts a s s oc i a ted wi th the offs i te tr� n s po rta t i on of the 
rad i oacti ve s o l i d  wa s te wh i ch i s  generated duri ng  proce s s  ope ra t i o n s . L a s t l y ,  
we have eva l u a te d  the occupa t i ona l expos ure a s s o c i ated wi th p roces s  operati o n s , 
ves s e l  ha nd l i ng ,  p a c kag i ng ,  a nd s torage , and the  decomm i s s i on i n g  o f  the S DS . 

7 . 2  Rad i oacti ve  Effl uents to the Env i ro nmen t  

I n  Secti on 3 . 6 o f  t h i s repo rt , w e  pro v i ded· updated e s t i mate s  o f  t h e  rel eases  
o f  radi oact i ve g a s eo u s  eff l uents  to  the  envi ronment  res u l t i n g  from SDS proces s  
opera t i ons  a n d  concomi ta n t  evapora t i on o f  tri ti a ted  water from t h e  " B "  s p e n t  fue l 
poo l . The evapora t i on of  tri ti a ted water i s  expected to to ta l a p p roxi ma te l y  
9 C i  per year a n d  the re l eases  o f  the pri n c i p a l  rad i o n u c l i de s  t o  t h e  e n v i ron ­
me n t  due  to proces s i ng of cont ai nme nt  s ump and  RCS water are l i s ted i n  Tabl e 1 6 . 
Based  on the s e  effl uen t re l eases , we have es ti ma ted  the c umu l a t i ve to ta l  body 
dose to the po pu l a ti on res i di ng w i thi n a 50 mi l e  ra d i u s  of  TM I -2 . As s hown i n  
Ta b l e 24 , the cumu l a ti ve to ta l  body popu l a ti on dos e i s  es ti ma ted to b e  0 . 16 
pe rs on - rem and compa res  fa vo ra b l y  wi th the cumu l ati ve pop u l a ti on  dose es ti ma te 
( i . e . , 2 . 1 pe rs on - rem ) wh i ch is  based  on gaseo u s  effl uen ts p redi c ted  i n  the P E I S . 
The cumu l ati ve popu l a ti on dos e deri ved from the PE I S  s o u rce te rm i s  based  on  the  

· d i s c h a rge o f  50  C i  per yea r of tri ti a ted wa te r  from the " B "  s pen t fue l poo l and  
the radi o n u c l i des  l i s ted i n Tab l e 1 4 .  We con c l ude tha t  the e n v i ronmen ta l  i mpa cts 
as s oc i a ted wi t h  the d i s ch a rge of radi oacti ve materi a l s to the e n v i ronmen t d u e  to 
SDS pro cess  ope rati on s fal l wi th i n  the s cope of tho s e  a l ready as s e s s e d  i n  t h e  P E I S . 

7 . 3 Transporta t i on of Rad i oa cti ve Sol i d  Was te 

I n  Secti on 3 . 4 o f  th i s  eva l uati on ,  we provi ded es ti mates o f  the q uan ti ty a n d  
type of so l i d  ra d i oacti ve was te an ti ci pated to b e  gen e ra ted d u ri n g  the p ro ce s s i n g 
of the co n ta i nmen t sump and  RCS wa te r . These  es ti ma tes are b a s e d  on  the 
l i censee ' s  p l ans  fo r admi n i s tra ti ve �on tro l o f  c u ri e l oadi ngs  i n  both the SDS 
and  E P I COR- I I  a n d  the l a tes t es ti ma tes of the  .radi on uc l i de d i s tri bu ti on i n  the 
co nta i nmen t s ump and RCS wa te r ( see Tab l es 1 and 2 ) . As s hown i n  Tab l e 2 5 , 
we have compare d  these  es t i ma tes fo r . the genera t i on  of  s o l i d  was te wi th the 
co rres pon di n g  was te q u a n t i ti es and types es ti mated i n  the P E I S . The c u rrent  
es ti mates fo r spen t ca rtri dge fi l ters , SDS  prefi l te rs an d fi na l f i l ters , an d 
s pent  zeo l i te vess e l s a re we l l w i th i n the co rre s pon d i ng  e s t i mates i n  th e PE I S  
fo r these  wa s tes . Howe ve r ,  the curren t es ti mate fo r s pen t o rgan i c  ves s e l s  
exceeds the corres pond i ng n umbe rs i n  the P E I S , pri ma r i l y  due to the l i censee ' s  
p l an to uti l i ze E P I COR- I I  to pol i s h the SDS effl uen t .  Fu rthe r ,  we an ti c i pa te 
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TABLE  24 
Dos e  Es t i mates for the P roj ected Popu l a ti on i n  the Yea r 201 0 

Res i d i ng W i thi n the 50-Mi l e  Ra di u s  of TM I R e s u l ti ng from 
SDS P roces s Operations  and  Associ a ted Evapora t i on  o f  

Tri ti a ted Water from the Spent F u e l  Poo l 

50-Mi l e  To ta l Bodv 

Source Term Cumu l ati ve Popu l ati on  Dose { person-rem ) 

Updated Eva l u a t i on 

SDS Opera t i o n
a 

H- 3 Evapora t i on  { 9  C i ) 

E va l uati on  Based  on  P E I S  
b 

S DS Opera t i on 
H- 3 Evapora t i on ( 50 C i } 

a Based o n  the s ource term i n  Tabl e 1 6 .  

b
Based o n  the s o u rce term i n  Ta b l e 1 4 .  

TOTAL 

TOTAL 

. 
- 2  8 . 0  X 1 0_ 2 

7 . 6  X 1 0  
1 . 6 x 1 o- 1 

1 . 7 1 4 2 1 0
-

• X 
2 . 1 
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TABLE  25 

Es ti mates Of The Generati on Of Sol i d  
Radi oacti ve Was te Res u l ti ng From The 

Proces s i ng  Of Con ta i nment Sump And RCS Water 

Type of Package Current Esb mate . PElS Es ti mate 
N umber of Packages 

Spent Ca rtri dge Fi l ters 

SDS Prefi l ters and Fi na l  Fi l ters 

Spent Zeo l i te Ves se l s 

. Spent Organ i c  Vesse l s 

5 

25  

20 

40 

2 1  

32-48* 

8-60 

. 4 - 16  

• 

* I nc l udes the n umber of  packages es ti mated for con tai nmen t s l udge 
s i nce our cu rrent es ti mate for the number of  prefi l ters and fi na l  
fi l ters i s  based on s l udge removal i n  the s ump . 
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severa l  addi t i onal  packages of  mi s ce l l aneous was te { va l ve conta i nment  boxes , 
p i p i ng ,  too l s ,  etc . )  to be generated from the decommi s s i on i ng  of  the SDS . I n  
v i ew of  these addi ti onal  was te packages , we have es ti mated i n  Tab l e 26 the 
number of s h i pmen ts of SDS was tes for compari son wi th es ti mates i n  the PE l S  
s i nce envi ronmental  i mpact i s  a functi on of the total n umber o f  offs i te s h ip­
men ts . I n  terms of requ i red offs i te s h i pments of  decommi ss i on i ng wastes , the 
packages of  mi s cel l aneous SDS materi a l  s hou l d not con s ti tute more than two 
s h i pments . Our  eva l uati on s hows that  the curren t esti mates for requi red 
s h i pmen ts fa l l  wi th i n  the range of  s h i pments esti mated i n  the PE lS  for corres­
pondi ng was tes and we  concl ude that the  envi ronmenta l  i mpacts associ ated w i th 
the offs i te s h i pment of the sol i d  was te generated i n  SDS/ EP I CO R- 1 1  fa l l wi th i n 
the s cope of  those i mpacts previ ous l y  assessed i n  the PE l S . 

7 . 4 Occupati onal Doses 

We have revi ewed the l i censee • s  es ti mates for occupationa l  doses { Reference 1 6 ) 
and we have devel oped our  own esti mated cumu l ati ve occupati ona l doses wh i ch wi l l  
be associ ated wi th proces s operati ons , ves se l  handl i ng ,  packag i ng , s torage , and 
the decommi s s i on i ng of  the SDS . I n  the P E l S , we es ti mated  the occupati ona l  dose  
assoc i a ted wi th the process i ng of  the conta i nmen t s ump and RCS  water i n  an SDS 
type sys tem . Further , we esti mated the occupati ona l  dose assoc i ated wi th vessel ­
handl i ng ,  packagi ng and s torage . As di scussed i n  Secti on 7 and 8 of the P E l S , 
the total tor these es ti mates ranged from approx imate ly  1 1  to 1 5 person-rem . _ 

I n  the preparati on of  the PE l S , we di d not q uanti fy the cumu l a ti ve occupati ona l 
dose  associ ated wi th decommi s s i on i ng  of  the SDS ; however ,  based on the des i gn 
and  cons tructi on of the SDS { i. e • •  the use of sma l l bore s ta i n l es s  s tee l p i p i ng , 
fl u sh i ng provi s i ons , ease of  system access , etc . ) we expected the correspond i ng 
occupati ona l dose  to be i ns i gn i fi cant { i . e . , a sma l l fracti on of  the dose  an ti ci ­
pated for the enti re c l eanup of TMI -2 ) . 

Based on the now comp l eted cons tructi on , l ayout and des i gn of  the SDS and on 
more deta i l ed i nformati on  regardi ng s taffi ng  requ i rements , p roces s operati ons , 
samp l i ng , ves se l  handl i ng ,  packagi ng and di s pos i ti on ,  we have re-eva l uated the . 
occupati onal  dose associ ated wi th process operati ons , vesse l  handl i ng and 
packagi ng . We es ti mate that these SDS operati ons wi l l  resu l t  i n  cumu l ati ve 
occ u pa t i on a l  d os e s  tota l i n g 2 1  per s on - r em . Ta bl e 2 7  p r e s e n t s  a mor e d e ta i l ed 
brea kdown o f  t h i s e s t i m a t e . Add i t i o n a l l y �  we ha v e  e� t i ma ted  t ha t  t h e  cumu l a t i v e  
occ u pa t i o na l  d o s e  a s soc i a ted wi t h  d ec omm i s s i o ng t he SDS wi l l  tota l a bou t 3 5  
per son - r em :. T h i s qu a n t i ta t i v e e s t i m a t e  o f  t h e  o c c u pa t i on a l dos e r e su l t i n g  from 
decommi s s i on i ng y i e l ds a va l ue wh i ch i s  a c;ma l l fracti on  o f  the cumu l ati ve dose  
es ti mated i n  the PE l S  for the enti re c l eanup up  to  a deci s i on poi n t  as to 
whether the p l ant wi l l  be refurb i s hed or  decommi s s i oned { 2000-8000 _ person-rem ) . 
In  addi ti on , our  es t imate of occupational  dose  resu l ti ng from decommi s s i on i ng  
the SDS i s  a sma l l fracti on of  the dose  es ti mated i n  t he  PE l S  for decommi s s i on i ng 
the enti re p l ant  { 1800 person-rem ) . Deta i l s  of  our dose esti ma te for decommi s­
s i on i ng are a l so  presen ted in  Tab l e 2 7 . 

Based on th i s - most recen t es ti mate of  the cumu l ati ve occupati ona l  radi ati on  dos es 
associ ated wi th SDS acti v i ti es , the s taff concludes that  the l i ke ly  occupati ona l  
doses res u l ti ng from use of t�e SDS fa l l wi th i n  the s cope of  those p revi ous ly  
cons i dered i n  the PE l S . 
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TABLE  26  

Es ti mates Of The  Number Of Shi pments Of So l i d  · 

Radi oacti ve Was te Res u l ti ng From The Proces s i ng Of Con tai nment 
· Sump And RCS Water And Decommi s s i on i ng  Of The SDS 

Type of Was te 
Number of Sh i �ments 

Curren t ts ti mate · tlS Es tima te 

Spen t Cartri dge Fi l ters 1 3 

SDS Prefi l ters and Fi na l  Fi  1 ters 8 13 - 16  

Spent Zeo l i te Ves se l s 1 3  7-30 

Spent Organ i c Ves se l s 40 4- 16  

Mi sce l l aneo us Decommi s s i on i ng Was tes 2 * 

TOTAL 64 24-65  

*Not es ti mated in  the PElS . 
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TABLE  27  

Cumu l a ti ve Occupati ona l  Radi ati on Dose  
Esti mates for SD.S Re l ated Acti vi ti es 

SDS Acti v i ty 

1 .  Sys tem Operati ons  ( Tota l )  

a .  F i l l i n g Feed Tan k 

�ose Es tjmaje 
person-rem 

2 1 . 2  

0 . 9  

b .  Ba tch Proces s i ng 3 . 4 

c . Fi l ter Ves se l  Rep l acement 0 . 03 

d .  Process  I on Exchange Vesse l  Rep l a cement 0 . 03 

e .  Leakage Conta i nment Ves se l  Rep l acement 0 . 01 

f .  Cas k Handl i ng 0 . 7 

g .  Ves se l  Dewateri ng  0 . 3  

h .  Sys tem Non -operati ona l 2 . 5 

i .  Superv i s i on 

j .  Hea lth Phys i cs Surveys 

K . Hea l th Phys i cs Genera l Coverage 

2 .  Decommi s s i on i ng  Operati ons ( Tota l ) 

a .  Removal  of  Equ i pment i n  Poo l 

b .  Remova l of  Eq ui pment Above Poo l 

c . Remova l of  Off-gas Sepa rator  
Tank and Stand P i pe 

d . Remova l of  Ven ti l a ti on Eq u i pment  
and E l ectri cal  Cab i nets 

e .  Was te Handl i ng 

f . Hea l th Phys i cs and Decon Support 

g .  Supervi s i on/ Eng i neeri ng  Suppo rt 

2 . 5 

5 . 5  

5 . 3  

35 . 3  

18 . 0  

6 . 0  

0 . 7  

0 . 4  

2 . 0 

5 . 0 

3 . 2  
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7 . 5  Summary of Env i ronmenta l Cons i derati ons 

We have eva l u ated the envi ronmenta l  i mpacts associ ated wi th the proces s i n g  of 
the conta i nment s ump and RCS water i n  the combi ned SDS/ EP I COR- I I  sys tem . 
Speci fi cal l y , we h ave eva l uated the i mpacts res u l ti ng from the d i scharge of 
rad i oacti ve materi a l s in  gaseous effl uents to  the  env i ronment , the i mpacts 
associ ated wi th the : offs i te transporta t i on of the so l i d  rad i oacti ve was te , and  
the i mpacts to  the occupat i onal  workforce duri ng SDS process  operati ons  and 
s ubseq uent sys tem decommi s s i on i ng . We  concl ude that thes e  env i ronmenta l 
i mpacts fa l l  wi thi n the s cope of thos e a l ready as sessed i n  the P E l S  and  a re 
therefore acceptab l e . 
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8 . N E E D  FOR PROMPT ACT I ON 

The Commi s s i on i n  i ts Apri l 27 , 1 981  Statemen t  o f  Po l i cy on the P E l S  con c l u d e d  
tha t • •  . . •  th i s  s ta teme n t  [ t h e  fi na l PE I SJ s a t i s fi es  o u r o b l i ga ti o n  u n d e r  the 
Na t i o n a l  E n v i ro nmen ta l Pol i cy Act ( N E PA ) 1 1  an d further s ta ted . . . . .  the l i ce n s e e  
s h o u l d acce l e ra te th e pace o f  the c l ean u p to comp l e te expedi t i o u s l y  a l l dec o n ­
tami n a t i o n  a c t i v i t i es cons i s ten t wi th ens u ri n g  p ro te c ti on of  p u b l i c  hea l th a n d 
s afety a n d  the e n v i ronmen t . .  ( 46 F . R . 24764 , May 1 ,  1981 ) . Howe ve r ,  the  h i g h *  
ra di a ti on  l e ve l s wi t h i n t h e  rea cto r b u i l d i ng  { parti c u l a rl y  i n  t h e .  l ower port i o n s  
of  the b u i l d i n g ) d u e  t o  the con ti n ue d  p res ence o f  the hi g h l y  con tami n a ted wa ter 
i n  the b u i l d i n g • s s ump and  i n  the RCS s i gn i fi ca n t l y  h i n de rs the pe rfo rma n ce o f  
maj o r  deco n tami n a t i on  acti v i ti e s  wi th i n the rea c to r  b u i l d i n g .  I n  fac t , i n  . 
keepi n g  wi th the ALARA req u i reme n ts of 1 0  C FR Pa rt 20 , we ha ve con c l uded tha t 
th i s  wa te r mus t be decontami n a ted  pri o r  to the i n i ti a ti on o f  maj o r  decon tami ­
nati on a c t i vi ti e s  wi th i n  the reacto r b u i l di ng to s u b s ta n t i a l l y  re d u ce the 
occupa t i o n a l  expo s u re l e ve l s wi t h i n the b u i l di n g .  F u rthermo re , a s  l o ng  a s  t h e  
h i gh l y  con tami na te d water rema i n s  i n  th e reacto r  b u i l d i ng ,  a pos s i b i l i ty e x i s ts 
fo r the bui l di n g to beg i n l ea k i n g  a n d  re l ea s i ng  the h i gh l y  con tami n ated wa te r 
to the en v i ro nme n t .  Deco n tami n a t i o n  o f th i s wa ter wi th the corre s po n d i n g  
i mmob i l i za ti o n  o f  th i s  a cti vi ty o n  t h e  S D S  zeo l i te i on exch an gers a n d  thei r 
s u bsequen t  remo val  from TM I - 2 to one  o r  mo re Fede ra l  go vernmen t  fa ci l i t i es fo r 
DOE res e a rch , deve l opmen t ,  a n d  tes ti n g  p u rposes wi l l  s i gn i fi can t l y  dec re a s e  
t h e  pos s i b i l i ty o f  re l eas i n g th i s  acti v i ty t o  t h e  e n v i ronmen t .  There fo re , w e  
h a ve con c l uded that  co ns i derat i on o f  t h e  pu b l i c • s heal th , s a fety and  i n te re s t 
req u i res that  proces s i ng of  the rea c to r  b u i l d i n g  s ump and  RCS wa te r be i n i t i a te d 
and  comp l e ted exped i to u s l y . S i n ce the S DS i s  a v a i l ab l e an d capa b l e o f  s a fe l y  
perfo rmi n g  th i s  decon tami nati o n  a c t i v i ty a n d  s i n ce the s o l i d  ra d i oacti ve was te s  
to b e  gen e ra ted duri ng  i ts ope ra ti on  can  b e  s a fe l y  d i s posed  o f  o ffs i te ,  t h i s 
sys tem s h ou l d be  us ed to effect  was te wa te r c l ean up . 

*Presen t1y the expos ure ra te a t the 305 foo t  e l e va t i on l evel  ( en try l eve l ) 
i s  approxi ma te l y  200-400 mR/ h r ,  o f  wh i c h the ma j o ri ty i s  due to s h i ne from 
the s u mp wa te r  • .  The expos ure rate o ve r  the u n s h i e l ded s ta i r we l l i s  
approxi ma te l y  20 R/ h r , pri ma ri l y  d u e  to di rect s h i ne from the s ump wa te r . 
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9 . CONCLUS IONS 

Based on the forego i ng cons i derati ons , we have conc l uded that :  ( 1 )  the 
SDS can be operated wi th i n  the l i mi ts of the exi s ti ng Faci li ty L i cense , 
( 2 )  the S DS wi l l  i mmobi l i ze and concentrate the radi oacti ve materi a l s 
di s persed th ro ughout the reactor bu i l di ng s ump water an d reactor  coo l an t 
sys tem wa ter , (3 )  the so l id  radi oacti ve was tes to be generated by operati on 
of the SDS can be safely di sposed of , ( 4 )  the envi ronmenta l i mpacts of 

· operati ng  the SDS fa l l  wi th i n  the s cope of  those  a l ready assessed i n  the 
Fi na l  PE l S , ( 5 )  the SDS has been des i gned and fabri cated and  wi l l  be 

. operated i n  accordance wi th the appl i cab l e  cri teri a ( i nc l udi n g  ALARA ) and  
9ui dance p rovi ded i n  the Commi ss ion

_
• s  Regul ati ons and Regul a tory Gui des , 

( 6 )  the pub l i c • s hea l th ,  safety and i n terest  requ i res that  proces s i ng 
of the reactor bui l di ng s ump and RCS water be i n i ti ated and comp l eted 
expedi ti o u s ly  us i ng the SDS , ( 7 )  there i s  reasonabl e assurance that  the 
heal th and  safety of the pub 1 i c wi 1 1  not be endangered by ope rati on of  
the SDS , and  ( 8 ) s uch acti vi ti es wi l l  be  conducted in  comp l i ance wi th the  
Commi s s i on • s  regu l ati ons . 

9 - 1  





REFERENCES 

1 .  Commi s s i on • s  S tatemen t of Po l i cy of November 2 1 , 1979 . 

2 .  Le tter from G .  K .  Hovey , Me tropo l i tan Edi son Company , to J .  Co l l i n s , 
USNRC , 1 1 S ubmerged Demi nera l i zer  Sys tem .. , TLL 160 , Apri l 1 0 , 1 980 . 

3 .  Lette r from J . Co 11 i ns , US N RC , to R .  C . Arno 1 d ,  Metropo 1 i tan Ed i son  
Company , 1 1 S ubme rged Demi nera l i zer System Techn i ca l  Eva l uati on Report . .  , 
NRC/TM I -80-89 , May 16 , 1 980 . 

4 .  Letter from B .  J . Snyder ,  USNRC , to R .  C .  Arno l d ,  Metropol i tan  Edi son 
Company , 1 1 10  CFR  50 . 59 Revi ew 1 1  , September 1 3 , 1980 . 

5 .  Letter  from J . Co ll i ns ,  USNRC , to R. C .  Arno l d ,  Metropo l i tan Ed i son  
Company , 1 1S ubmerged Demi nera l i zer  Sys tem . .  , NRC/TMI -80- 145 , November 7 ,  1980 . 

6 .  Letter from B .  J .  Snyder , USNRC , to G .  K .  Hovey , Metropo l i tan Edi son 
Company , December 24 , 1 980 . 

· 

7 .  Le tter from G .  K .  Hovey , Metropo l i tan Edi son  Company , to J .  Col l i ns ,  
USNRC , 1 1 Submerged Demi nera l i zer  Sys tem Techn i ca l  Eva l uati on Report . .  , 
TLL 283 , J u ly  9 ,  1 980 . 

8 .  Letter from G .  K .  Hovey , Metropo l i tan Ed i son  Company , to J .  Col l i ns ,  
USNRC , 1 1 S ubmerged Demi nera l i zer System 1 1 , TLL 478 ,  October 13 , 1 980 . 

9 .  Letter  from G .  K . Hovey , Metropol itan Edi son Company to L .  Ba rrett , 
1 1S ubmerged Demi nera l i zer Sys tem . .  , LL2 -81 -0078 , March 2 3 ,  1 981 . 

10 . Le tter from G .  K . Hovey , Metropo l i tan Edi son Company , to L .  Barrett , 
USNRC , 1 1 S ubmerged Demi nera l i zer Sys tem , LL2 -81 -0070 , March 1 1 ,  1 980 . 

1 1 . Letter from G .  K .  Hovey , Metropo l i tan Edi son Company ,  to L .  Barrett , 
US NRC , 1 1 S ubmerged Demi nera 1 i zer Sys tem 1 1 , LL2 -81 -0093 , Apri l 3 ,  1981 . 
( SDS P& IDs ) . 

1 2 . Letter  from G .  K .  Hovey , Metropo l i tan Edi son Company , to L .  Barrett , 
USNRC , 1 1 S ubmerged Demi nera l i zer System 1 1 , LL2-81-0109 ! Apri l 29 ,  1981 . 
( Potenti a l  For I nadvertent Cri ti ca l i ty S ump Water Proces s i ng ) . 

13 . Letter  from G .  K . Hovey , Metropo l i tan  Edi son  Company , to L .  Barrett , 
USNRC , 1 1 S ubmerged Demi nera l i zer Sys tem .. , LL2 -81 -0136 , May 1 5 , 1 981  
(Ai rborne Source Term Descri pti on for SDS ) . 

14 . Letter from G .  K . Hovey , Me tropo l i tan  Edi son Company , to L . Barrett , 
USNRC , 1 1 S ubmerged Demi nera l i zer Sys tem 1 1 , LL2 -81 -0 1 1 0 , Apri l 24 , · 1 981  
( Ion  Maxi mum Centerl i ne Temperature ) . 

1 5 . Letter  from G .  K . Hovey , Metropo l i tan Edi son Company , to L .  Barrett , 
USNRC , 1 1 S ubmerged Demi nera l i zer System .. , LL2-81 -0 1 11 , Apri 1 24 , 1 981 . 
( Potent i a l  for the Generati on  of  Expl os i ve Mi xtures i n  S DS Ion 
Exchange Vesse l s ) . 

R- 1 



R- 2 

1 6 .  Letter from G .  K . Hovey , Metropo l i tan Edison Company , to 
L .  Barrett , USNRC , 1 1 S ubmerged Deminera l i zer Sys tem 1 1 , LL2- 81 - 0l 25 ,  
May 1 5 ,  1 981 . ( P re l i mi nary I n formati on Rel ati ng to Man- Rem 
Expos u re ) . 

1 7 . Letter from G .  K . Hovey , Metropo l i tan  Edi son Company , to L .  Barrett , 
USNRC , 1 1 S u bmerged Demi nera l i zer System .. , LL2-81 - 01 08 ,  May 8 , 1 98 1 . 

1 8 . Letter from G .  K .  Hover , Metropo l i tan  Edi son Company , to L .  Barr�tt , 
USNRC , 1 1 S u bmerged Demi nera l i zer Sys tem 1 1 , LL2- 81 -0 1 2 7 , May 1 1 , 1 981 . 

1 9 .  1 1 F i nal  P rogrammati c Envi ronmenta l  Impact Statement Re l ated ·to 
Decontami nati o n  and  D i sposa l  of Rad i oacti ve Wastes Res u l ti ng from 
March 28 , 1 979 , Acci den t Three Mi l e  I s l and  Nucl ear Stati on , Un i t 2 1 1 , 
U . S .  N uc l ear  Reg u l atory Commi s s i on , NUREG- 0683 , March 1 981 . * 

20 . Commi s s i on • s  Statement of  Po l i cy of  Apri l 2 7 , 1 981 . 

2 1 . 1 1 Envi ronmental As ses sment for Use of  EP I COR- I I  at  Three M i l e  I s l and , 
Un i t  2 1 1 , U . S .  N u c l ear Regu l atory Commi s s i on , NUREG-059 1 , October  3 , 1 979 . * 

22 . 1 1 Safety Eva l uati on Report Re l ated to Operati on of Three Mi l e  I s l and 
Nuc l ear Stati on , Un i t  2 1 1 , U .  S .  Nuc l ear Regu l atory Commi s s i on ,  
NUREG- 01 07 , September 1 976 � ** 

2 3 .  1 1 Eva l uati on of I ncreased Ces i um Loadi ng on SDS Zeo l i te Beds • • , U .  S .  
Department  of Energy , DOE-N E- 00 1 2 ,  J une 1 981 . 

2 4 .  Letter from G .  K .  Hovey , Metropo l i tan Edi son Company , to B .  J .  Snyder , 
USNRC , 1 1 Techn i ca l  Spec i fi cat i on Change Req uest No . 2 7 " , L L2-8l -Ol 56 , 
J une  1 0 ,  1 981 . 

2 5 . 1 1 F i na l Safety Ana l ys i s  Report , Three Mi l e  I s l and N uc l ear Stati on , 
Uni t 2 1 1 , Metropo li tan Ed i son  Company , et a l . 

26 . Letter from F .  E .  Coffman , U .  S .  Department of Energy , to B .  J .  S nyder , 
USNRC , J une 3 , 1 98 1 . 

2 7 .  Letter from G .  K . Hovey , Metropo l i tan Edi son  Company , to L .  Barrett , 
USNRC , 1 1 S ubmerged Demi nera l i zer Sys tem 11 , LL2- 81 - 0 1 32 ,  May 1 1 , 1 981 . 

28 . Letter from P .  Tu i te ,  Waste Management Group , I nc . , to B .  J .  Snyder , 
USNRC , 1 1 Eva l uati on  of Tri ti um Re l eases  from the B S pent Fue l Pool  
Duri ng Operati on of  the Submerged Demi nera l i zer Sys tem at Three Mi l e  
I s  1 and , Uni t 2 1 1  , J une 1 5 ,  1 981 . 

29 . Letter from R .  C .  Arno l d ,  Metropo l i tan Edi son Company , to B .  H .  Gri er , 
USNRC , 1 1 Rad i ati o n  Safety Program Report 1 1 , TLL-054 , February 8 ,  1 980 . 



R- 3 

30 . 1 1 Rad i ati o n  Protecti on P l an  for Three Mi l e  I s l and  N uc l ear S tati on , U n i t 2 11 , 
approved by R .  C . Arno l d ,  Metropol i tan Edi son Company , J an uary 23 ,  1 98 1 . 

31 .  Settl emen t  Agreement i n  the matter of  C i ty of  Lancas ter vs . Un i ted States 
Nuc l ear Regu l atory Commi ss i on between C i ty of  Lan caster , C i ty of  Lancaster 
Authori ty ,  Al bert B . Woh l sen ,  J r . , the Un i ted States N u c l ear  Regu l atory 
Commi ss i on , and the Metropo l i tan  Edi son Company , Jersey Centra l Power and 
L i ght  Company , and  Pennsyl van i a  E l ectri c Company , C i v i l Acti on No . 79- 1368 , 
U . S . D i s tri ct Court , D i s tri ct of  Col umbi a ,  dated February 27, 1 980 .· 

32 .  Letter from G . K . Hovey , Metropo l i tan Edi son Company , to L .  Barrett , 
USNRC , 1 1 S ubmerged Demi neral i zer System 1 1 , LL2- 81 -0 1 52 , J une 1 ,  1 981 . 

33 . Letter from G . K . Hovey , Metropo l i tan Edi son Company , to L .  Barrett , 
USN RC , 1 1 S ubmerged Demi nera l i zer Sys tem1 1 , LL2- 81 -01 24 , May 29 , 1 981 . 

*Avai l abl e for purc h ase  from the NRC/GPO S a l es  Program ,  U . S .  N u c l ear Regu l atory 
Comm i s s i on ,  Wa s h i n gton ,  DC 20555 , and/or the N at i on a l  Tech n i c a l  I nformat i on 
Serv i ce ,  Spri n gf i e l d , VA 22 161 .  

**Ava i l ab l e  for purchase  from the N at i on a l  Tec h n i c a l  I nformat i o n Serv i ce ,  
Spr i n gf i e l d ,  VA 2 2 1 6 1 . 





N R C  F O R M  335 U.S. N UC L E A R  REGULATORY COMM I SSION 1 .  R E P O R T  N UM B E R (A ssigned by DOC) 

( 7- 7 7 )  
B I B L IOG RAP H I C  DATA SH E ET 

4. T I T L E  A N D S U BT I T LE (A dd Volume No. ,  if appropria tfJ) 
S a f e ty E v a l u a t i o n  Re po r t  re l a ted to the opera ti o n  o f  the 
Su bmerged Dem i n e r a l i zer Sys tem at Th ree Mi l e  
N u c l ear S ta t i o n , 

7. A U T H O R (S ) 

Un i t  No .  
Is l a n d  

2 

N UREG- 0 7 9 6  
2 .  (Leave blan k)  

3. R E C I P I E N T 'S A C C E SS I ON N O .  

5 .  D ATE R E P O RT C OM P L E TE D  

M ON TH I Y E A R  
1981 J u n e  

9 .  P E R F O R M I N G  O R G AN I ZA T I O N  N A M E  A N D  M A I L I N G A DD R E SS (Include Zip Code) DATE R E P O R T ISSU E D  

Off i c e  o f  N u c l ear Reac to r Reg u l a t i on M O N T H  I Y E A R  

u . s .  N u c l ear Regu l a to ry Comm i s s i on 
June 19 8 1  

Wa s h i n g ton , D . C .  205 5 5  6 .  (Leave blan k) 

8. (Leave blan k)  

1 2 . SPO N SO R I N G  O R G A N I Z AT I ON N A M E  A N D  M A I L I N G  A D D R E SS (Include Zip Code }  

Same a s  9 a bo v e . 
1 0. P R OJ E C T / T A S K / W O R K  U N I T  N O . 

1 1 .  CO N T R A C T  N O . 

1 3 .  TY PE OF R E PO R T  I P E R I O D  C O V E R E D  (Inclusive dates} 

1 5 .  SU P P L E M E N TA R Y  N OTE S 1 4 . (Leave blank}  
Doc k e t  No . 50-320 

1 6. A BS T R AC T  (200 w ords o r  less) 

A S a f e ty Eva l u a t i o n  R e p o r t  rel a ted to the o pe ra ti o n  of the  S u bmerged Dem i n e ra l i ze r  
Sys tem a t  Three Mi l e  Is l a nd N u c l ea r S t a t i on , Un i t  2 ,  l oc ated i n  Da u p h i n Co u n ty ,  
Pen n sy l v a n i a , h a s  been i s s u ed by t h e  O ff i c e  o f  N u c l ear Rea c to r  Reg u l a t i o n  o f  the 
u . s .  N u c l e a r  Regu l a tory C omm i s s i o n . Th i s  S a fe ty E v a l u a t i o n  Rep o r t  pres e n ts the  
s ta ff ' s  a n a l ys i s  of i n fo rma t i o n  s u bm i t ted by t h e  l i c e n s e e  ( Me tropo l i ta n  Ed i s o n  
Company , J e r s ey Ce n tra l Power a n d  L i g h t  Company , a n d  Pen n sy l van i a  E l e c t r i c 
Com pa ny ) . 

1 7. K E Y WO R DS A N D  D OC U M E N T  A N A L Y S I S  1 7a .  DE SC R I P T O RS 

1 7b. I DE N T I F I E R S / OP E N -E N DE D  TE R M S 

1 8 . AV A I L A B I L I T Y STATE M E N T  1 9 . SE C U R I T Y C LASS ITh 1s rep ort) 2 1 .  N O .  O F  P A G E S  
Un c l a s s i f i e d 

Un l i m i ted 20 .  SE C U R I TY C LASS ( This  page ) 2 2 .  P R I CE 
�as s ified s 

N R C F O R M  335 { 7 - 7 7 )  



i I 



.. 





j 
I 
I 



Ill 

U N I T E D S T A T E S  

N U C L E A R  R E G U LA T O R Y  C O M M I S S I O N  

W AS H I N G T O N ,  D .  C .  20555 

O F F I C I A L  B U S I N ESS 

P E N A LT Y  F O R  P R I V A T E  US E ,  $300 

POST A G E  A N D  F E E S  P A I D  
U . S.  N U C L E A R  R E G U L A T O R Y  

C O M M I SS I O N  � 
os. MAIL 


