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ABSTRACT 

Thi s report presents a conceptual des i gn study for a contro l l ed ai r i nci n
erator fac i l i ty for i nc i nerat i on of l ow l evel combusti b l e  waste at Three Mi l e  
I s l and Uni t 2 (TMI- 2 ) .  The fac i l i ty des i gn i s  based on the use of a Hel i x* 

Process Systems contro l l ed ai r i nc i nerator .  Cost esti mates and associ ated 
e ng i neeri ng , procurement , and· construct i o n  schedu l es are al so prov i ded.  The 
cost esti mates and schedu l es are presented for two inc i nerator fac i l i ty 
des i gns , one wi th prov i s i ons for waste ash sol i di f i cat i on , the other wi th 

� 
prov i s i ons for pac kagi ng the waste ash  for transport to an undefi ned l oca-
ti on .  

* Company name changed to Koch Process Systems 
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CONTRO LLED A I R  I NCINERATOR 
CONCEPTUAL DESIGN STUDY 

I NTRODUCTION 

The functi on of a proposed contro l l ed ai r i nc i nerator ( CA l )  at TMI - 2  i s  
twofo l d : ( a )  to demonstrate the operat i on of a radwaste i nc i nerator at a 
commerc i al nucl ear faci l i ty , and (b) to reduce the vol ume of  combusti bl e 
l ow- l eve l radwaste whi ch must be stored and eventual ly  s h i pped off s i te .  The 
purpose of th i s  report· i s  to prov i de a cost esti mate and proj ect schedul e i n  
suffi c i ent detai l to prov i de General Publ i c  Uti l i ttes (GPU) and the U . S .  
Department o f  Energy (DOE) wi th a rel i abl e bas i s  for consi deri ng a s hared 
radwaste i nc i neration project.  

Thi s report provi des a conceptual des i gn for a l ow- l evel  beta- gamma radwaste 
i nc i nerator faci l i ty at TMI-2 , us i ng a Hel i x  Process Systemsa contro l l ed ai r 
i nc i nerator .  The report i ncl udes esti mated TMI-2  waste stream data; bas i c  
i nc i nerator faci l i ty cri teri a ,  and a conceptual des i gn for the i nc i nerator 
fac i l i ty and i ts support systems . Costs , schedu l es , and l i censi ng requi re
ments for the i nci nerator fac i l i ty are al so gi ven . 

The des i gn of the i nc i nerator fac i l i ty presents two di fferent fac i l i ty 
opti ons , one wi th prov i s i ons for waste ash sol i di fi cat i o n , the othe r wi th 
prov i s i ons for pac kagi ng the waste ash for transport to an undefi ned l ocati o n .  

Two opti ons are provi ded to account for :  ( a )  i ndi v i dual fac i l i ty so l i di fi ca
t i o n  process i ng ,  or  (b) transport of as h e l sewhere for so l i d i f i cati on or 
other means of  stabi l i zati on , such  as h i gh i ntegr i ty contai ners ( H I C ) . 

No system des i gn opt i mi zati on was performed duri ng thi s study.  The des i gn 
presented herei n was deve l oped i n  on ly  enough deta i l  to obtai n an esti mate of 
the costs associ ated with an i nci nerator fac i l i ty .  The uncertai nty range 
associ ated wi th the cost esti mate presented i n  th i s  report i s  25 percent . 

a .  Hel i x  Process Systems has  recent ly  been  acqui red by Koch  I ndustri es , 
I nc . , and i s  now known as Koch Process Systems , I nc .  

1 



Use o f  the Hel i x  Process Systems CAl as a desi gn basi s was a matter of study 
scope def i n i ti o n , and as suc h , i s  consi dered representati ve of  the Los Al amos 
Sc i enti f i c Laboratory ( LASL) CAl , whi c h  the DOE wi shes. to commerc i al i ze .  a 

a .  A l though the desi gn presented i n  th is  report i s  based on  the use o f  a 
He l i x  Process Systems CAl system , Bechtel Northern·corporati on does not 
necessari ly  support the use of a Hel i x  system at TMI- 2 .  



TMI-2  WASTE STREAM CHARACTERIZATION 

The c haracteri zati on of waste at TMI-2  gi ven'bel ow i s  for al l l ow- l evel  
combustibl e waste expected to be generated from normal and contai nment 
decontami nati on operati ons . 

Waste I nput Vol ume 

Based on i nformati on contai ned i n  the TMI-2  Radwaste Storage Fac i l i t i es Task  
Group Report1 , approxi mately 17 , 560 drums of compacted waste (three to  one 
compacti on) , i nc l udi ng approximately  160 drums of gl ass , wi l l  be generated 
before the compl eti on of TMI-2  contai nment decontami nati on .  I n  addi t i on , · 
approxi mate ly  1 , 000 ft3 of condensate pol i sher res i ns and 51 , 500 ft3 of waste 
oi l have been or wi l l  be generated from normal p l ant operati ons . Assumi ng 
i nc i nerator fac i l i ty avai l abi l i ty duri ng the early phases of manual decon
tami nation  of  contai nment el evati ons 305 1 -0 1 1  and 347 1 -6 1 1 , and assumi ng that 
the gl ass  i s  kept separate from the �ombusti ble waste at the poi nt of  genera
tipn· ( v i a  admi ni strati ve contro l s ) , i t  i s  e�ti mated that the vol ume of 
combustibl e waste from TMi-2 wi l l  total approxi mate ly  378 , 500 ft3 . Thi s 
quant i ty represents the total vol ume of waste i n  i ts form as feed to the 
i nc i nerator .  A fac i l i ty avai l abi l i ty date l ater than duri ng manual decon
tami nati on o.f contai nment el evati ons 305 1 -0 11 and 347 1 -61 1 . wi l l  resu l t  i n  more 
waste be i ng compacted pri or to thi s  date , thus l oweri ng the total vo l ume (and 
i ncreas i ng the dens i ty)  of the waste fed to the i nci nerator .  

Generation Rates 

Pr i or to the avai l abi l i ty of the i nci nerator fac i l i ty ,  al l waste i s  expected 
to be compacted.  The total vol ume of waste generated before the start of 
i nc i nerati on , aft�r part i a l  ( 67 percent) decompacti on , has been  esti mated at 
114 , 653 ft3 . The maxi mum generati on rate duri ng thi s peri od i s  approxi mate ly  
2 , 540 ft� per week and occurs duri ng gross decontami nati on of el evati ons 
305 1 -0 11 and 347 1 - 6 1i. 
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O nc e  the i nc i nerator becomes operati onal , on ly  noncompacted waste i s  expected· 
to be brought i nto the i nc i nerator fac i l i ty .  From the start of  i nc i nerator 
operat i ons unti l the comp l et i on of contai nment decontami nati on , approxi mately  
211 , 320 ft3  of waste , i n  the form of feed to  the i nc i nerator , i s  expected to 
be generated .  The maxi mum generati on rate duri ng the peri od i s  3 , 275 ft3 per 
wee k  and occurs duri ng manual decontami nat i o n  of  contai nment e l evati on 
282 1 - 61 1 ; t h i s  generat i on rate was used as the basis  for the conceptual desi gn 
p resented i n  this report . A change i n  ·the waste generat i on rates at TMI-2 ,  
however ,  wi l l  have l i ttl e i mpact on  the  desi gn of the  i nc i nerator fac i l i ty .  
Fac i l i ty storage requ i rements woul d  not be affected si gn i fi cantly by a change 
i n  generat i on  rate si nce most waste wi l l  be stored e l sewhere pri or to i nc i n
erat i o n .  Furthermore , the 350 pound per hour u n i t  se l ected shoul d be abl e  to 
i nc i nerate more than the maxi mum proj ected generat i o n  per week .  

Waste Form 

Combusti b l e waste generated at TMI-2 i s  expected to come from two sources: 
waste generated from normal operati ons and waste generated from contai nment 
decontam i nat i o n .  Waste generated from normal operati ons is based on data 
pro v i ded by General Publ i c  Uti i i t i es ( GPU)2 . These data represent a samp l i ng 
o f  wastes generated duri ng TMI-2 auxi l i ary bui l di ng decontami nati on  ( i . e . , by 
v o l ume , 30  percent paper , 60 percent p l astic , 5 percent c l oth , 2 percent 
rubber , and 3 percent g l ass) . It i s  esti mated that 10 percent of  the total 
auxi l i ary bui l di ng decontami nati on waste vol ume i s  PVC materi a l ; the materi 
a l s  consi dered to be PVC consi sted of g l oves , booti es , and re i nforced sheet
i nga . I t  i s  assumed that the gl ass i nc l uded i n  the normal TMI-2  waste total 
wi l l  be separated at the poi nt of generati on and di sposed of wi th other 
noncombust i bl es ,  such as metal and masonry .  Waste generated from contai nment 
decontam i nat i on operati o ns i s  based on esti mates gi ven i n  the TMI -2 Radwaste 
Storage Fac i l i ti es Task Group Report ( see Reference 1) , and i n  the 1 1Three 
M i l e  Isl and-Uni t 2 P l anni ng Study for Contai nment Entry and Decontami nati on , .. 

a .  Approxi mate l y  one-thi rd o f  the p l asti c waste from the auxi l i ary bui l di ng 
decontami nat i o n  consi sted of gl oves , booti es ,  and sheeti ng.  One- hal f of 
the p l astic  g l oves , booti es ,  and sheeti ng was assumed to be PVC (� x 33% 
x 60% p l asti c  = 10% o f  total waste PVC) . 
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dated Ju ly  2 ,  1979 . 3 These contai nment decontami nati on wastes are expected 
to be composed of (by vol ume ) 14 . 4  percent paper ,  14 . 6 percent rags , 

I 

36 . 8  percent p l asti c ,  26 . 1  percent c l oth i ng ,  1 . 4 percent rubber ,  0 . 2 percent 
wood; and . 6 . 5  percent PVC. 

Wastes generated pri or to the avai l abi l i ty of the i nc i nerator faci l i ty wi l l  
be prepared for i nc i neration  by decompacti ng the stored drums . The combi ned 
form of norma l and contai nment decontami nati on waste , fo l l owi ng decompaction , 
i s  expected to be as s hown i n  Tabl e 1 .  
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Paper 

Rags 

Pl asti c 

C l oth i ng 

Rubber 

wood 

PVC 

Total 
Average 

TAB LE 1 .  COMPACTED WASTE FORM PRIOR TO START OF 
INCINERATOR OPERATIONS 

( Normal and Contai nment Decontami nati on Wastes)  

VoL (%) ft3 We ight (%) Heati ng Val ue 
. .  

23 . 2  26 , 622 18 . 5  7 , 530 

6 . 8  7 , 806 .8 . 7 7 , 200 

44 . 7 51 , 244 43. 1 19 , 950 

14 . 9. 17 , 126 19 . 1 7 , 200 

1. 8 2 , 014 2 . 3 15 , 180 

0. 1 51 0 . 1 8 , 500 

8 . 5 9 , 790 8 . 2 9 , 750 

(Btu/lb) 

100 114 , 653 100·  13 , 150 (avg . )  
den s i ty = 18 . 2  l b/ft3 (as fed to the i nci nerator) 

The combi ned form of normal oper�ti ons and contai nment decontami nat i on wastes 
generated after the start of inc inerator operati ons i s  gi ven i n  Tabl e 2 .  
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Paper 

Rags 

P l ast i c  

. C l oth 

Rubber 

Wood 

PVC 

TAB LE 2 .  NONCOMPACTED WASTE FORM AFTER START O F  
INCINERATOR OPERATIONS 

(Normal and Contai nment Decontami nati on Wastes ) 

Vol . (%) ft3 We i ght (%) Heati ng Val ue 

16 . 3  34 , 442 12 . 3  7 , 530 

13 . 0  27 , 386 15 . 7  7 , 200 

38 . 4  81 , 387 35 . 0  19 , 950 

23 . 7  50 , 208 28 . 7  7 , 200 

1 . 5 3 , 109 1 . 8 15 , 180 

0 . 2 125 0 . 2 8 , 500 

6 . 9  14 , 663 6 . 3 9 , 750 

{Btu/l b) 

Total 100 211 , 320 100 12 , 010 (avg . ) 
Average dens i ty= 8 . 5 l b/ft3 ( as fed to the i nc i nerator) 

The heati ng val ues for waste o i l and res i ns are 19 , 000 Btu/ l b  and 
17 , 830 Btu/ l b ,  respecti vely .  

The  waste vol ume percentages are s l i ghtly di fferent pri or to  and after the 
start of i nci nerati on due to di fferent generati on rates b�tween normal and 
contai nment decontami nati on wastes at those ti mes . The average dens i ty 
before the avai l abi l i ty of the i nc i nerator fac i l i ty i s  greater due to com- · 
pacti on of the waste pri or to thi ·s date . 

When PVC and rubber are i nci nerated , hydrochl or i c  ac i d  and s u l furi c aci d  
gases are formed , whi c h  must be neutra l i zed i n  the off-gas scrubbi ng system 
by caust i c  ad�i ti on .  The addi t ion  of  causti c and the res u l tant formati on of  
neutral i zati on sal ts caused from burn i ng PVC and  rubber necess i tates a 
bl owdown from the wet- off gas scrub soluti on considered for thi s study .  In  
order to  control i mpact and costs from scrub sol uti on blowdown that woul d 
have to be proces sed , the des i gn of the i nci nerator. faci l i ty for thi s  study 
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has o n l y  consi dered a b'l owdown quant ity'wtiicti cari''be sol i di fi ed wi th.cement 
i n  two 50 ft3 l i ners per wee k  (approxi mate ly  375 gal l ons ) .  The two 50 ft3 
l i ne rs per  wee k l i m i tati on on blowdown was j udged ai an amount that wou l d not 
s i gn i fi cantly i mpact normal operations . ( I nj ecti on  of bl owdown d i rectly i nto 
the  i nc i nerator was not cons i dered s i nce thi s  operat i o n  i s  not currently 
avai l ab l e wi th the Heli x i nc i nerator. ) To l i mi t the bl owdown quanti ty to 
th i s  amount , the PVC and rubber content of the waste· fed to the i nc i nerator 
wi l l  have to be restri cted to· approxi mate ly  0:5 percent by we i ght .  a By 
restri ct i ng PVC and rubber i n . the was te feed , the total vo l umes of  waste 
g i v e n  i n  Tabl es 1 and 2 are reduced by 11 , 8 04 ft3 and 17 , 772 ft3 , respecti ve ly .  
The  average dens i ty and  heati ng val ue of the  waste are not  s i gn i fi cantly 
affected by the removal of PVC and rubber from the waste feed.  

I sotopi c Cons i stency 

The i sotop i c content of  the i nci nerator feed was cal cul ated by estimati ng the 
tota 1 amount of radi oact i vi ty that wi 1 1  be contai ned in combust i.b 1 e trash 
res u l ti ng from the decontami nati on of e l evati ons 305 ' - 01 1  and 347'- 61 1•· A 
prel i mi nary anal ys i s  of  contai nment entry data i ndi cated that the contami na
t i on contai ned on the wal l s  and fl oors of the two e l evati ons i s :  

I sotope C i  
Cs- 137 184 
Ba- 137m 172 
Cs- 134 23 
Sr- 90 8 
Y-90 8 

a .  Thi s PVC and rubber restri cti on  i s  based on  i nformati on  prov i ded by the 
i nc i nerator vendo r , and i s  the subject of  recommendati ons stated l ater 
i n  th i s report .  ( See Recommendat i ons , pa�e 65 . ) 
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I t  was assumed that an overal l decontami nati on factor ( D F )  of  two wou l d  be 
ach i eved by gross  decontami nati on , resu l ti ng i n  50 percent of  the above 

· acti v i ty be i ng washed to the contai nment sump for removal v i a  the Submerged 
Demi neral i zer System (SDS ) .  The remai n i ng acti v i ty on the wal l s  and fl oors 
was assumed to be removed duri ng manual decontami nat i o n .  Manual decontami na� 
t i o n  was ass umed to have an overal l DF of two , resu l ti ng i n  one- hal f of the 
remai n i ng acti v i ty_ be i ng removed by chemical  sol uti ons , wet vacuums , etc . 
The remai ni ng act i v i ty ,  representi ng 25 percent of the ori gi nal  acti v i ty on  
the  fl oors and  wal l s  of  el evati ons 305 1 -0 11 and  347 1 -6 11 , i s  ass umed to  be 
depo s i ted on combustibl e tras h .  The i sotope quant it ies  removed on com
busti bl e trash are : 

I sotope Ci  
Cs-137 46 
Ba-137m 43 
Cs-134 6 
Sr-90 2 
Y-90 2' 

For th i s  study , i t  has been ass umed that the acti v i ty i s  removed i n  ap
proxi mately  2 , 700 55-gal l on drums of compacted tras h .  · Thi s encompasses the 
expected combusti bl e waste generated duri ng the gross  decontami nat i o n  of 
e l evati ons  305 1 - 01 1  and 347 1 -6 11 , and manual decontami nati on of el evati ons 
305 1 - 0 11 and 3471 - 61 1  pri or to operation  of  the i nc i nerator .  A compacti on 
factor of  three was used to determi ne the noncompacted vol ume of the 2 , 700 
drums of trash .  Thi s resul ted i n  an i nc i nerator feed i sotop i c  concentrat i o n  
of  0 . 059 �C i /cm3 , di stri buted a s  shown i n  Tabl e 3 .  
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TAB LE 3 .  ,. NONCOMPACTED WASTE ISOTOPIC  CONSISTENCY 

I sotoEe �Ci /cm3 

Cs-137 0 . 0272 

Sa- 137m 0 . 0255 

Cs- 134 0 . 0034 

Sr-90 0 . 00119 

Y- 9 0 . 00119 

NOTE :  · Turbi ne l ube o i l contami nation  i s  n i l , and condensate pol i s her res i ns 
contai n 0 . 0688 �C i /cm3 of  Cs-137 . 

To veri fy the val i di ty o f  a des i gn bas i s  val ue of 0 . 059 �Ci /cm3 , the i nc i ner
ator feed i sotop i c  concentrat i o n  was compared wi th the i sotopi c concentrati on 
o f  tras h generated duri ng the TMI-2  auxi l i ary and fuel handl i ng bui l di ngs 
decontami nation  and a pressuri zed water reactor ( PWR) steam generator repai r 
effort . 

Duri ng decontami nati on o f  the TMI-2  auxi l i ary and fue l handl i ng bui l di ngs , 
1 , 623 55- gal l on drums contai n i ng 28 curies  were generated and s h i pped. A 
compacti on  factor of fi ve was used for thi s trash ,  wh i ch equates to a vol ume 
of noncompacted tras h contai ned i n  the 1 , 623 drums of 1 . 69 x 109 cm3, Thi s  
yi e l ds a noncompacted trash  i sotop i c  concentration  of 0 . 017 �Ci /cm3 , whi ch i s  
s l i ghtly l es s  than one-thi rd of the cal cul ated feed concentrat i o n .  Shoul d 
the i ncinerator feed concentration  b� based on a compacti on factor of fi ve , 
as was done for the auxi l i ary bui l di ng and fuel handl i ng bui l di ng waste , the 
feed i sotopi c  concentrat i on woul d  be 0 . 035 �Ci /cm3 , whi ch i s  o n ly about twi ce 
the concentrati on  of  that generated i n  the decontami nati on of the auxi l i ary 
and fuel handl i ng bui l di ngs . a 

a .  The i sotopi c-concentrat i on i s· reduced from 0 . 059 �Ci /cm3 due to a 
greater quant i ty of  combusti bl e materi a l  be i ng contai ned i n  each drum 
wi th  .a compacti on factor of f i ve .  
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The PWR steam generator repai r effort resu l ted i n  the generat i o n  of 57 , 790 
ft3 of trash contai ni ng 63 . 6  Ci . Thi s yi e l ds a concentrati o n  of 0 . 039 
�Ci /cm3 , wh i ch correl ates we l l  wi th the cal cu l ated i nc i nerator feed i sotop i c  
concentrati on . 

Because of the reasonabl e corre l at i on of the cal cul ated feed i sotop i c  con
centrat i o n  wi th avai l abl e data , for the purpose of  thi s study , the cal cu l ated 
concentration  of 0 . 059 �Ci /cm3 i s  used as the bas i s  for al l other nucl ear 
analyses . The use of 0 . 059 �C i /cm3 , as �pposed to the somewhat l ower val ues 
of 0 . 035 and 0 . 039 , i s  not expected to s i gnificantly affect the resul ts pf 
thi s  study.  

11 



I NC I NERATOR FAC I L ITY DES IGN 

F o l l owi ng i s  a descri pti on  o f  the i nc i nerator faci l i ty des i gns devel oped for 
t h i s study .  Appendi x A prov i des the cri teri a used as the bas i s  for these 
des i gns . 

Locati on 

The i nc i nerator faci l i ty wi l l  be housed i n  a bu i l di ng l ocated south of and 
adj acent to the south.di ke ,  as shown i n  F i gure 1. 

Several  l ocati ons  were cons i dered for the i nc i nerato r ,  i nc l udi ng the Un i t  2 
mod e l  s hop l ocated at the north end of the Uni t  2 fue l handl i ng bui l di ng ,  at 
e l evat i o n  305 1 - 0 11 • A l though i nstal l ati on of  an i nc i nerator system i n  the 
model s hop may be pos s i b" l e ,  g i ven the rel ati vely smal l vol ume of thi s  room , 
i t  was determi ned that operat i on and mai ntenance wou l d be di ffi cu l t ,  _ and_ that 
1 1As  Low As  Is  Reasonably  Ach i evabl �11 (ALARA) cons i derations  wou l d  be  compro:
m i s e d .  Moreover , requ i rements for waste storage and ash so l i di fi cat i on or  
p ackagi ng wou l d  be  d i ffi cu l t to  sati sfy ,  and  the  use of th i s  area woul d  not 
neces sar i l y-prec l ude the need for some i ndependent support systems . The 
l oads on th� exi sti ng cool i ng water and HVAC systems wou l d be substanti al , 
and  wou l d  probably  require that these systems be upgraded or supp l emented ·to 
accommodate i ncinerator operat i on .  F i nal ly , s i nce the model s hbp i s  a h i gh 
traff i c area , and i nc i nerator feed and ash handl i ng operati ons wou1d probabl � 
requi re restri cted use o f  the nearby Uni t  1 and Un i t  2 refue l i ng bay , i t  was 
determ i ned that th� mode l s hop was not appropri ate . New bu i l di ng l ocati ons , 
c l oser  to the mai n  power bl oc k  than the chosen l ocati on , were al so  i nvest i 
gated . For  examp l e ,  the proposed D�contami nat i o n  Demonstrati on . Fac i l i ty 
l ocat i on west  of the �vaporator bu i l di ng was determi ned to be �nsati sfactory , 
s i nc e  the l arger s i ze of the i nc i nerator _fac i l i ty woul d have to be bu i l t  over 
s afety- rel ated p i p i ng and the fi re mai n wou l d have to be rel ocated . The area 
east  of  the I nter i m  Sol i d  Was te Stagi ng Fac i l i ty ( ISWSF )  was rej ected due to 
exce s s i ve backfi 11 that wou l d be necessary to co.nstruct the fac i 1 i ty , and the 
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pos s i bi l i ty o·f i ncreased sh i e l di ng requi rements . Dependi ng o n  where i nc i nerator 
was te feed i s  stage d , .  however ,  an  eval uat i o n  shou l d be performed duri ng 
detai l ed engi neeri ng to reeval uate the pos s i bi l i ty of l ocati ng the i nc i nerator 
fac i l i ty east of  the I SWSF .  

General Layout 

The l ayout of the faci 1 i ty wi 11 e ncompass a waste rece i v i ng area , an i nci n
erati o n  process  area , an  ash handl i ng area , and an area for a l l necessary 
s upport serv i ces requ i red for i. nc i nerator operat i o n  and mai ntenance , taki ng 
i nto account ALARA cons i derat i ons . Support servi ces equi pment l ocated 
adjacent to the bui l d i ng i nc l ude a fuel o i l storage tan k ,  a demi nera l i zed 
water storage tank ,  a cl osed coo l i ng water heat exchanger , an Bi r-coo l ed 
condens i ng un i t ,  and a power trans former.  S i nce two fac i l i ty des i gns are 
cons i dered i n  th i s  study , a d i fferent l ayout .i s  provi ded for each  opt i o n .  
The l ayout wi th an area for ash  so l id i fi cat i on i s  shown i n  F i gure 2 .  The 
l ayout wi th prov i s i ons to l oad as h i nto contai ners for transport to another 
l ocati on  i s  shown i n  F i gure 3 .  

Bui l di ng 

The bui l di ng housi ng the i nc i nerator fac i l i ty ( refer to F i gures 2 and 3 )  wi l l  
cons i st o f  a pre-engi neered r i gi d  frame metal bui l di ng spanni ng 50 fe�t i n  
wi dth , 140 feet i n  l ength , and wi th an eaves  hei ght of 19 feet. The buil di ng 
wi l l  be �es i gned for the bas i c  wi nd and snow l oads ·spec i fi ed i n  the TMI C i v i l 
Structural Des i gn Cri teri a ,4 and wi l l  be des i gned for the ·mi n i mum se i smi c 
l oads as determi ned by the BOCA bui l di ng code . It  wi l l  al so be sei smi cal l y  
chec ked i n  accordance wi th NRC Regul atory Gu i de 1 . 143 . 

The foundati on wi l l  cons i st of  a rei nforced concrete s l ab on grade.  The s l ab 
wi l l  be des i gned i n · accordance wi th NRC Regul atory G u i de 1 . 143 . Nomi nal 
fl oor e l evat i on wi l l  be 305 • -o•• , wi th exter i or  edges of  th� foundat i on s l ab 
turned down be l ow the frost l ine . A 4- i nc h  curb ·wi l l  be prov i ded to contai n 
any f i r� water rel eased w ith i n the bui l di ng .  Al l construct i o n  j o i nts wi l l  
have a water stop . A l l sh i e l d wal l s  i n  the buil di ng wi l l  be re i nforced· 
concrete� 
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• 
Al l f l oors and wal l s ,  except those i n  the l oad center room and support 
systems equi pment room , wi l l  be seal ed wi th epoxy up to the curb hei ght. The 
fo l l owi ng areas wi l l  have the ful l hei ght of  the wal l s  coated wi th epoxy to 
a l l ow for decontami nat i o n :  

1 .  Trash Storage 

2. I nc i nerator 

3 .  Scrub Sol uti on  

4 .  Ash  Handl i ng 

An 8- feet- hi gh gal vanized steel fence wi l l  encl ose the i nc i nerator fac i l i ty 
for securi ty purposes . There wi l l  be three barbed wi res al ong the top of the 
fence , and a motori zed gate wi l l  al l ow personnel and vehi c l e acces s .  

Waste Rece i v i ng And Preparat i on 

Waste wi l l  be brought to the i nci nerator fac i l i ty i n  55-gal l on drums and wi l l  
be un l oaded on  an 18 foot x 47 foot covered l oadi ng dock (an 18 foot x 35 
foot uncovered l oadi ng dock for the fac i l i ty opt i o n  wi thout so l i di f i cati on) . 
A sh i e l ded forkl i ft wi l l  transport the drums (on  a pal l et) i ns i de the bui l d
i ng to a sh i e l ded storage area des i gned to hol d one day ' s  worth of waste .  
The s h i e l ded forkl i ft wi l l  al so b e  used to bri ng drums from storage to the 
waste pr-l:!pi:tr'dLion at·ea . A manual drum l i fter wi l l  be used to transport 
i ndi v i dual drums to a hydraul i c  drum dumper . I f  the drum contai ns compacted 
waste , the drum wi l l  be transported to a hydrau l i c drum dumper equi pped wi th 
a v i brati ng mechani sm ,  wh i ch wi l l  un l oad the waste i nto doub l ed p l asti c bags . 
A tent wi l l  encl ose the compacted drum un l oadi ng process to mi n im i ze the 
spread of any pos s i b l e ai rborne contami nat i o·n .  I f  the drum contains n6'ncom
pacted waste , a hydraul i c  drum dumper wi l l  unl oad the waste (a l ready packaged 
in doub l ed p l ast i c  bags ) onto a stai n l ess steel rece i vi'ng tray. Bag breakage 
i s  not expected to be a prob l em .  (The Ontari o  Hydro Bruce Nucl ear Power 
Devel opment s i te l oads waste packaged i n  p l asti c bags i nto the i r i nc i nerator , 
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and has had no probl em wi th bags breaki ng and causing ai rborne contami na
t i o n . a) I f  a bag ri p does occur , howev�r , the torn bag can be taped or 
e nc l o s ed by a l arger p l asti c bag. 

After the waste bag has been p l aced on the stai n l ess steel tray ( from e i ther 
the compacted or noncompacted drum dumper) , the waste wi l l  be manual ly  pul l ed 
to an  adjacent we i gh i ng sca l e .  The wei ghi ng scal e i s  a 46 i nch x 38 i nch  
l oad ce l l  p l atform wi th remote di gi ta l  readout.  (The waste· i s  wei ghed i n  
order to maximi ze  i nc i nerati on effi ci ency. ) After wei ghi ng ,  the trash i s  
manua l l y  pu l l ed o nto the conveyor of an x- ray .metal screeni ng dev i ce equi pped 
wi th a TV mon i to r .  The metal screeni ng dev i ce surveys the trash for l arge 
metal or other noncombusti b l e art i c l es that coul d hi nder the ram feedi �g 
operat i o n  ( i nto the i nc i nerate�) or the eventual transfer of ash from the 
i nc i nerator .  I f  an i tem must be removed; the bag i s  p l aced i nto a cart 
l ocated at the exi t  from the metal sc�eeni ng machi ne ,  and wheel ed to a g l ove 
box where the i tem i s  removed .  A bag that does not requi re sorti ng i s  
manuall y pu l l ed from the metal screeni ng machi ne al ong another stai n l �s s  
s teel  tray to t h e  ram feeder waste dumper. The trash bag i s  pu l l ed i nto the 
dumper , the operator acti vates the dumper , and the bag i s  automatical ly  
l oaded i nto the ram feeder.  

Dewatered resi n s , pac kaged i n  p l astic  bags , wi l l  be fed to the i nc i nerator 
u s i ng the ram feeder waste dumper . Waste o i l wi l l  be transported to the 
fac i l i ty i n  55- ga l l on drums ; the o i l wi l l  be pumped di rectly from the drums 
to the i nc i nerator through a speci al  i nject i o n  port on the i ncinerator .  

Waste o i l i njecti oD wi l l  be a t  the rate o f  1 gal l on per hour when burned wi th 
other i nc i nerator  trash .  

a .  See Experi e nce From Exi st i ng CAl 's , page 3 7 .  
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Transurani c  waste wi l l  on ly  be i nci nerated such that the ash wi l l  not exceed 
10 CFR 61 l i mi tati ons ( 10 nanocuri es per gram) . A l l waste wi l l  be analyzed 
for transurani c  content by pl ant (admi n i strati ve) procedures pri or to trans
port to the fac i l i ty .  Any waste that coul d yi e l d  ash wi th trans urani c  
content above these l i mi tati ons  wi l l  not be sent to the fac i l i ty ;  new pl ant 
procedures wi l l  have to be devel oped for thi s analys i s .  F i nal l y ,  there wi l l  
be no decontami nati on of  drums used to transport waste to the faci l i ty .  
Decontami nat i o n  of waste drums , i f  requ i red , wi l l  b e  performed e l sewhere . 

A sel f-contai ned emergency eyewash and shower wi l l  be prov i ded for personnel 
decontami nati on and safety.  

I nc i nerator System 

The Hel i x  Process Systems i nc i nerator system was used as a bas i s  for deter
mi n i ng fac i l i ty and support serv i ces needs , al though the use of equ i val ent 
i ncinerator systems by other manufacturers i s  not expected to s i gn i f i cantly 
i mpact the costs and project schedu l e  presented i n  thi s  study.  The Hel i x  
system i nc l udes a n  i nc i nerator , wet off-gas scrubbi ng components , dry off-gas 
modu l e ,  i nduced draft b l owers , and an ash removal system. The Hel i x  i nc i nera
ti on system cons i sts of four subsystems mounted on seven · sk i ds . The four 
subsystems are the i nc i nerati on , off-gas , scrub so l uti on , and ash removal 
systems . The ski ds cons i st of an i nc i nerator , as h removal , wet off- gas , dry 
off- gas , i nduced ai r b l owe�s , scrub sol uti on , and causti c  add i t i on components . 
Hel i x  al so supp l i �s a b l owdown tan k ,  a scrub sol uti on tan k ,  an emergency 
water quench tank, and i nstrument rac ks; a contro l panel for system operati on  
i s  �l so prov i ded.  

Except for process  and effl uent radi ati on mon i tors and an effl uent opac i ty 
mon i to r ,  Hel i x  prov i des al l process  i nstrumentat i o n  requ i red for operat i o n  of  
the i nc i nerator system. The h i gh l evel  a l arms i n  the TMI-2  mai n  control room 
forth� rad i oactive li qui d tanks , however , are excl uded from the Hel i x  scope . 
I n  addi t i o n , except for ducti ng between the i nci nerator and the quench 

col umn , Hel i x  prov i des no i nterconnecti ng p i p i ng ,  tubi ng , or  wi r i ng between 

s ki ds .  
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S upport requ i rements of  the Hel i x  i nc i nerati on system are e l ectri cal power , 
c oo l i ng water ,  fuel  o i l ,  compressed a i r ,  demi neral i zed makeup water ,  and 
b u i l di ng venti l at i o n .  These are descri bed l ater .  

The  i nc i nerator off-gas effl uent to  the atmosphere wi l l  be mon i tored for 
. opac i ty per the requi rements of Pennsyl van i a • s Department of' Envi ronmental 

Resources . Opac i ty wi l l  be recorded and a l armed i n. the i nc i nerator fac i l i ty .  
In  addi t i o n , an  a l arm contact that actuates at 20  percent opac i ty wi l l  be 
wi red to the p l ant computer .  

Causti c add i ti on  so l uti on will  be prepared by m1x1ng bags of sodi um hydroxi de 
wi th  dem i neral i zed  water i n  the causti c add i t i o n  tank  unti l a 0 . 25 ( by 
we i ght)  percent s o l uti on  i s  obtai ned. Con s i deri ng the restri cted PVC and 
rubber content of the waste feed to the i nc i nerator fac i l i ty ( de s i gned for 
approxi mate ly  0 . 5 percent by we i ght) , i t  i s  esti mated that approxi m�te ly 
25  gal l ons  of  causti c so l uti on wi l l  be used per wee k .  

Heati ng , Venti l ati ng,  and  Air-Condi ti oni ng ( HVAC )  System 

HVAC i s  prov i ded by a ducted , once- through supp l y  and exhaust system . More 
a i r i s  exhausted than s uppl i ed to ens ure agai nst exfi l tra.t i on of the poten
t i al l y  c ontami nated bu i l d i ng atmosphere . Supp ly  ajr i s  provi ded by a 15 , 000 

· c fm a i r handl i ng un i t cons i sti ng of  fi l ters , an e l ectri c heati ng co i l , a 
d i rect- expans i on (OX) cool i ng coi l , and a supp ly  fan .  The OX co i l  i s  part of  
a refri gerat i on system wh i ch i ncl udes an outdoor , ai r-coo l ed condens i ng un i t  
and refri gerant p i p i ng .  Bui l di ng exhaust i s  through an 18 , 000 cfm h i gh . . 

e ff i c i ency parti c u l ate a i r  (�EPA) fi l t�r trai n and exhaus t  fan ; a redundant 
exhaust fan i s  provi ded for re l i ab i l i ty .  D i fferent i al press ure i ndi cati on 

. . 

and a l arm for the exhaust  HEPA fi l ter trai n are provi ded on  the i nc i nerator 
control  pane l . B u i l di ng exhaust wi l l  be  mon i tored for radi oacti v i ty .  The 
HVAC system i s  schemati cal ly  shown i n  F i gure 4 .  ( F i gure 11  provi des a l egend 
for a l l symbol s and ident i f i cati ons  used on  the system . schemati cs . )  
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Compressed Ai r System 

The compres sed a i r system i s  used to s upply a i r to the He l i x  i nstrumentati on 
o n  the wet and dry off-gas s k i ds ,  the emergency quench water tank ,  the ash 
trans fer s ki d ,  and the b u i l di ng HVAC system . The system consi sts of a 5- hp 
compressor capabl e  of del i veri ng 20 scfm between 80 and 200. ps i g ,  an 11 ft3 
rece i v i ng tank ,  an 
p i pi ng and val ves .  
contro l pane l . The 

ai r dryer wi th i n l et and o�tl et fi l ters , and requi red 
A l ow pre s s ure al arm wi l l  be provi ded on the i nc i nerator 
compressed ai r system i s  schemati cal ly  shown i n  F i gure 5 .  

Demi neral i zed Water System 

The demi neral i zed  water system provi des conti nuous makeup water to the scrub 
s o l uti on tan k ,  and supp l i es f i l l  and/or fl ush  water for the emergency fi l l  
tank ,  causti c add i t i o n  tan k ,  l i ner or drum wash  stati on (only  i n  ash handl i ng 
or  so l i di fi cati o n  area)·, c l osed cool i ng water compress i on tank ,  b l owdown tank 
and b l owdown process  l i ne , _· two water s upply l ocati ons , i nc i nerator ram 
feeder , and cement mi x i ng for ash sol i di fi cat i o n . a A stai nl es s  steel transfer 
p ump , capab l e  of  pump i ng 20 gpm , wi l l  reci rcul ate demi neral i zed water to a 
12 , 000- gal l on fi bergl as s storage tank l ocated outs i de the i nci nerator bui l di ng .  

T h e  storage tank  w111 be i ns u l ated and heated to protect i t  agai nst freez i ng .  
A l l p i p i ng runs wi l l  b e  of st.a i nl ess  steel . The demi neral i zed water storage 
tank i s  s i zed to hol d one wee k • s supp l y  of water .  Weekly refi l l s  wi l l  be v i a  
tan k truck connect i o n s .  Leve l  i ndi cat i on , �emperature i ndi cat i o n , a l ow 
l eve l  al arm for the sto rage tank ,  and control for the transfer pump wi l l  be 
�rov i ded on  the i nc i nerator control pane l . The demi neral i zed water system i s  
schemati cal ly  shown i n  · F i gure 6 .  

a .  The use o f  demi neral i zed water i s  requi red by Hel i x  for 
compat i bi l i ty wi th materi al s  used i n  the i nc i nerator system . 
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C l osed Coo l i ng Water System 

The c l osed cool i ng water system wi l l  supp ly cool i ng water to the He l i x scrub 
�o l ut i o n  coo l er and wet off-gas condenser .  The coo l i ng l oop i s  cl osed i n  
order to prevent di rect rel eases of radi oacti ve scrub sol uti on  l eaks to the 
env i ronment . The cool i ng water system cons i sts of a 10 hp , carbon st�e l pump 
( capab l e of del i veri ng 180 gpm at a m i n i mum pressure of 25 ps i g) , a 3 . 78 x 

· 106 Btu/hr ai r-cool ed heat exchanger· ( l ocated adj acent to the bu i l di ng) , a 
30-gal l on compress i on tank ,  an ai r separator , and requi red carbon steel 
p i p i ng and val ves .  A conducti v i ty cel l mon i tors the cooli ng water for 
pos s i b l e  scrub sol uti on  i n- l eakage . Cool i ng water fl ow and temperature are 
mon i tored l ocal l y .  Pump controi and al arms for l ow fl ow ,  l ow l evel , and hi gh 
conducti v i ty wi l l  be prov i ded on  a l ocal contro l panel . A troub l e  al arm wi l l  
be provi ded on the i nc i nerator tontrol panel . The c l osed cool i ng water 
system i s  schemat i cal l y  represented i n  F i gure 7 .  

Fuel O i l System 

The fuel o i l system provi des a 3 ps i g  supp ly of fuel to the i nc i nerator. The 
system cons i sts of  a 1/4- hp carbon stee l pump (1 gpm) , a 1 , 000- gal l on carbon 
steel fuel  o i l tan k ( l ocated adjacent to the i nc i nerator bui l di ng) , and 
requi red carbon steel p i p i ng and val ves . Whi l e  the pump rec i rcul ates the 
fuel o i l to the fuel o i l tan k ,  a press ure regu l ati ng val ve de l i vers fuel at a 
press ure of  3 ps i g  to the i nc i nerator .  The fue l oi l tank i s  s i zed for one 
week 1 s  s upply of  fuel to the i nc i nerator .  Weekly refi l l s  wi l l  b e  v i a  tank 
truck connecti ons . The outs i de fuel pump sucti on l i ne i s  heat traced to 
preheat the fue l duri ng col d weather.  Leve l  i ndi cat i o n  and l ow- l evel  al arm 
for the fuel 6i l storage tank and control for the fuel o i l pump wi l l  be 
provi ded on the i nc i nerator control panel . The fue l o i l system i s  sche
mati cal ly  shown i n  F i g ure 8 .  

S l owdown Sy�tcm 

The b l owdown system provi des for i ntermedi ate storage of scrub sol uti on 
b l owdown and a means for transferri ng the scrub sol uti on  b l owdown from the 
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faci  1 i .ty ( v i  a s o  l ,i dif i  cat i on ·  or  some undefi ned: 1 i q uid transport. system . 
outslde the bui l di ng ) . The system . cons i sts of the Helix b l owdown tank ,  a 
1/2 - hp Carpenter 20 sta i n l ess  steel pump ( capab l e  of  pump i ng 25 gpm) , an ,  
i n l i n e  samp l e  bottl e on  the reci rcu l at i o n  l i ne ,  and two . fl ush i ng connecti ons . 
P i p i ng and val ve s  i n  contact wi th bl owdown fl u i ds are l i ned carbon steel. A 
h i g h  l ev e l  al arm that annunci ates i n  the Uni t 2 mai n  control room i s  provi ded 
i n  add i t i on to normal Hel � x i nstrumentati on. Local control i s  prov i ded for 
operat i on of the pump . - The b l owdown system i s  schemati cally shown i n  F i g
ure 9 .  

A 4 foot x 3 foot x 3 foot s ump i s  prov i ded i n  the scrub sol ution and b l ow
down tank area to col l ect tank overflows and area leakage . A sump h i gh l evel  
a l arm wi l l  be provi ded on  the  i nci nerator contro l pane l . A portabl e  pump 
wi l l  be  used to remove wastes  from the s ump ; thi s  pump i s  not i nc l uded i n  the 
c o s t  esti mate . Prov i s i ons  for a drai n system were not consi de�ed to be cost 
e ffect i v e .  The- need for and use of  add i ti onal  sumps , .however , shoul d be 
c o n s i dered i n  the detail ed des i gn of  the faci l i ty .  

F i re Protecti on System . 

Pri nci pal  faci l i ty f i re protection wi l l  be prov i ded by a wet p i pe ,  fused head 
spri nkler system , bac ked up by two 1-1/2- i·nch hose ree l s and e i ght portable  
fi re exti ngui shers . F i re water supply to  the fac i l i ty wi l l be v i a  a 500- foot 
extens i on of the exi s�i ng 12- i nch p l ant fi re �ater mai n ,  and wi l l  i nclude a 
new o utdoor  hydrant

.
and hose hous e .  I o n i zati on and rate- compensati ng fi re/ 

s mo ke detectors wi l l  al arm l ocal ly and i n  .the Uni t  2 mai n control room . · . The 
f i re p rotecti on system is schemati cal ly s hown i n  F i gure 10 . 

Rad i ati on  Mon i tori n·g 

Rad i at i on mon i tor i ng wi l l  be s uppl i ed for area radiati on , process mon i tori ng , 
and · effl uent mon i tori ng.  Area radi ati o n  mon i tors wi ll be i n  the foll owi ng 
l oc ati ons : 

. . . -. . . . .  � . . . . .  �.. .. . .. · . . . . .  _ ... -:. . .. .... . . .,_ .. . .. . .. 

1 .  Near the 6ffi ce , a t  the waste entrance and exi t poi nt 
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2 .  Contro l panel area (common to the i nc i nerator l oadi ng and waste 
sorti ng area) 

3 .  I n  the passageway to the support serv i ces · area ( near the ash  
handl i ng/so l i di fi cati on  area) 

Process mon i tors wi l l  be  l ocated on  each scrub sol uti on fi l ter and the scrub 
s o l uti o n  b l owdown tank to determi ne . the need for changeout of f i l ters and to 
mon i tor bu l k radi oacti v i ty of the scrub s o l uti on .  Effl uent mon i tors wi .l l be 
l ocated at the faci l i ty HVAC rel ease poi nt and the off-gas rel ease poi nt ; 
there wi l l  be two mon i tors at the o ff-gas re l ease · poi nt. The area radi ati on 
mon i t�rs and th� proces s  mon i tors wi l l  al arm at the i nci nerator control 
panel . The effl uent mo� i tor� wi l l  al arm at the i nc i nerator contro l �anel and · · 
i n  the Un i t 2 �ai n control room . The effl uent mon i tors wi l l . be conti nuou s l y  
recor<;ted .  

Shi  e. l di ng 

Us i ng the val ues esti mated for the i sotopi c content of  i nc i nerator feeda and 
the des i gn basesb spec i fi ed i n  t_h i s report , sh i el d wal l th i cknesses were 

. e� t i rnated ,  The  wal l s  were s i z_e_d to  mai ntai n the fo l l owi ng d().�e l i mJts :  

l. �0 . 5 mrem/hr on the oljts i de of the 

2 .  �2 . 5  mrem/hr i n  the general worki ng  

3 .  (0 . 5  mre.tn/hr i n  offi ce 

4 .  �0 . 1  mrem/hr i n  fri s ki ng area 

a .  · See I s-otopi c Cons i stency , page 8 .  

b .  See Appendi x  A ,  page A- 1 .  

bui l d i ng 

area 



The esti mated wal l thi c knesses ar·e :  

1 .  Waste storage area - 15 i nches 

2 .  A s h  handl i ng area - 18 i nches 

, 

Based on  these esti mates , the fo l l owi ng wal l thi c knesses were used i n  th i s  
study :  

1 .  Waste storage area - 2 feet 

2 .  I nc i nerator area - 2 feet 

3 .  Ash  handl i ng area - 2 feet 

4 .  Offi ce and fri s ki ng area - 6 i nches 

5 .  F i l ter area - 1 foot 

These wal l t�i cknesses are comparab l e  to what woul d  l i kely be found i n  an 
operati ng power p l ant . Spec i fi cal l y ,  several projects were chec ked regardi ng 
the i r  waste storage areas arid were found to have wal l s  of 2 feet or more i n  
thi ckness . 

An esti mate of the dose to an i ndi vi dual due to s kys hi ne from the fac i l i ty 
was made and was found to bP l As s  than 1 mrem per  year � wh i ch ,  when combi ned 
wi th other sources from the s i te ,  wi l l  sati s fy the requi rements of 40 CFR 
Part 190 .  

El ectri cal Power 

E l ectri cal power for the i nci nerat i o·n fac i l i ty wi l l . be provi ded from an 
exi sti ng 13 . 2- kV overhead l i ne v i a a 13 . 2- kV to 480-V , 3-phase , - pad-mounted 
transformer adjacent to the i nc i nerator bui l di ng.  Power from the transformer 
to the i nc i nerator serv i ce entrance equ ipment wi l l  be v i a  underground ducts . 

33 



I n  add i t i o n , a second s ou�ce of  480-vol t  power from Uni t  Substat i on 2-51 i n  
the  c i rc u l ati ng water pump house wi l l  be provi ded for redundant serv i ce to 
the  i nduced draft fans ( two ) and the scrub soluti on rec i rcu l at i on and trans
fer pumps ( four) . I ndependence of the two power sou

.
rces i s  ens ured , s i nce 

the e l ectri cal  source o f  Un i t Substat i o n  2-51 ( backup source) i s  a 230 kV 
gr i d v i a  s tation  auxi l i ary power trans formers , and the normal source of  
13 . 2 kV power i s  obtai ned from an  off� i te s ubstat i o n .  Thi s offs i te s ubsta
t i o n  i s  s eparated from the 230 kV gri d by several  transformati ons  of vol tage . 
A motor control center ( MCC ) with a requi red serv i ce entrance di sconnect 
swi tch wi l l  be prov i ded to s upply a l l faci l i ty e l ectri cal l oads . A sect i o n  
o f  t h e  M C C  wi l l  serv i ce redundant l oads and wi l l  b e  connected to the mai n  MCC , 
secti o n  w i th an automati c transfer swi tch .  A l l e l ectri cal l oads wi l l  nor
mal l y  be  s uppl i ed from the 13 . 2- kV overhead l i ne .  

L i ghti ng and Communi cati ons 

The normal  l i ghti ng system for the i nc i nerator fac i l i ty wi l l  provi de adequate 
i l l um i nat i o n  l ev�l s and conveni ence power for operati ng and serv i ce condi 
t i o n s . I n  addi t i o n ,  i t  serves as a di stri but i o n  syst�m for mi sce l l aneous 
smal l l oad requi rements . Th i s  system cons i sts of  a compl ete d i stributi on 
network  of cabl es , raceways , transformers , l i ghti ng pane l s ,  l i ghti ng fi x
tures , receptac l es , and swi tches . Li ghti ng l evel s  wi l l  be 20 fc i n  mechan i 
c a l  equi pment room areas , 3 0  fc i n  process areas , and 100 fc i n  the offi ce 
area . Exter i or l i ghti ng l eve l s wi l l  be i n  accordance wi th exi sti ng s i te 
s urvei l l ance requi rements . 

An emergency l i ghti ng system wi l l  provi de emergency l i ghti ng for egress  
routes and  wi l i  cons i st o f  i nd i v i dual , se l f-contai ned , seal ed- beam battery 
un i ts (8- hour rated) . These battery un i ts are connected to the normal ac 
source  to mai nta i n battery charge , and automati cal ly  transfer to the i r. 
i nternal  batteri e s  upon l os s  of  ac power .  I l l umi nati on  l evel s wi l l  be as 
req u i red by the Pennsyl van i a  Department of  Labor and I ndustry F i re and Pan i c  
Regu l at i ons . 
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Communi cati ons wi l l  be provi ded by equi pment t i e s  i nto the p l ant pub l i c  
addres s  system , an i ntercom ( for i nternal communi cati ons  only) , and te l ephone 
Serv i ce .  Tel ephone serv i ce wi l l  be prov i ded i n  the offi ce and at the i nci n
erator contro l panel . 

Sol i di fi cati on 

For the i nc i nerat i o n  faci l i ty des i gn opti on wi th i ntegral so l i di fi cati on  of  
waste as h ,  a Tel edyne Energy Systems (TES ) cement sol i di fi cati on  system was 
se l ected .  Sel ect i o n  of TES was based on the  fami l i ari ty of Tel edyne wi th the 
Hel i x  i nc i nerator system and the fact that Te l edyne i s  currently i nvol ved 
wi th the marketi ng sol i di fi cation  systems that i nterface wi th the Hel i x  
equi pment . Bechtel Northern Corporati on ( BNoC) does not _necessari l y  recom
mend the TES sol i di fi cati on system ; however , the space requi rements for th i s  
system are consi dered to be typi ca 1 of a 11 owances· necessary for other systems . 
The proposed system ( refer to F i gure 2 )  wi l l  sol i d i fy and pac kage the ash i n  
50 ft3 l i ners . The l i ners wi l l  be trans ferred to the l oadi ng dock storage 
area by an e l ectri cal ly  dri ven cart� The fi l l ed l i ners wi l l  be transferred 
from the bui l di ng ,  us i ng a 5-ton j i b  crane mounted on the l oadi ng doc k ,  by . 
l i fti ng the l i ners over a 7- foot- h i gh shi e l d  wal l constructed on the outs i de 
of  the bui l di ng .  The maj or components of the TES system for whi ch a space 
a l l owance i s  made are : 

. 1 .  V i brati ng screw feeder 

2. Conti nuous processor (mi xer) 

3. F i  11 head assemb ly 

4 .  Cement s i l o  and screw feeder 

5 .  Transfer cart and turntab l e 

· 6 .  Washdown stat i o n  
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7 .  Drum capper  

8 .  S h i e l ded v i ewi ng  wi ndow 

9 .  Master- s l ave mani pu l ator 

10 . Progress i ng cav i ty pump 

Ash  Hand l i ng (Wi thout Sol i d i fi cation)  

For  the  i nc i nerator faci l i ty des i gn opti on wi th prov i s i ons for pac kagi ng the 
waste as h for transport· from the bu i l di ng ,  a s i mi l ar system to the TES 
s o l i d i f� cati on syst�m wi l l  be used , except that the 50 ft3 l i ners used for 
so l i di fi cati on wi l l  be repl aced by 55- gal l on drums . I n  add i ti o n ,  al l opera
ti ons , i nc l udi ng the l i fti ng o f  the drums , wi l l  be performed i ns i de the 
b u i l d i ng .  I nstead of m i x i ng cement and water (or b l owdown ) wi th the ash ,  a 
dust  s uppressant wi l l  be added to the ash through the vi brati ng screw feeder .  
The  dust  s uppressant wi l l  prevent dusti ng and  ai rborne contami nati on probl ems 
after the f i l l  head assembly i s  removed and before the drum i s  capped . The 
drums wi l l  be moved v i a  conveyor through a fi l l i ng ,  cappi ng ,  and swi pi ng 
sequence . I f  drum decontami nati on i s  requi red , i t  wi l l  be moved to a wash
down stat i o n .  The washdown s tati on  has a n  i ntegral sump ; a sump water 
rec i rcu l ati on pump and f i l ter  i s  prov i ded to permi t reuse of the washdown 
water .  The  fi l l ed drum wi l l  be  l i fted over a 7- foot- high sh i e l d  wal l  and 
o nto a s h i e l ded forkl i ft by a 1-ton j i b  crane . The s h i e l ded forkl i ft wi l l  
transport the fi l led  drums out of the bu i l di ng .  A conceptual des i gn of the 
·ash handl i ng system i s  s hown i n  F i gure 3 .  

Change Area and Off i ce 

The c hange area and offi ce wi l l  provi de space for admi n i strati ve acti v i ti es 
and c hang i ng of anti contami nat i on c l othi ng .  
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EXPERI ENCE FROM EXI STING CONTROL LED AIR  INC I NERATORS 

I n  des i gn i ng a CAl fac i l i ty for TMI - 2 ,  experi ence from exi sti ng or p l anned 
contro l l ed ai r i nc i nerators was cons i dered .  Knowl edge of these i nc i nerators 
was gai ned through l i terature , phone conversati ons , and/or tri ps to the 
fac i l i ti es .  The i nci nerator systems studi ed i ncl uded those l ocated at the 
Los Al amos Sc i ent i f i c  Laboratory ( LASL) , Savannah Ri ver Laboratory (SRL) , 
Westi nghouse Nucl ear Fuel  Fabri cati on , and Ontar i o  Hydro ' s  Bruce Nucl ear 
Power Devel opment (BNPD) fac i l 1 t1 e s .  

Los Al amos Sci enti fi c Laboratory ( LASL)  

LAS L currently uses  a contro l l ed ai r i nci nerator to  burn transurani c  (TRU) 
contami nated wastes . A wet off-gas scrubbi ng system i s  used , and a pneumati c 
transport system transfers ash from the i nc i nerator to an ash hopper.  
Separate HEPA fi l ter trai ns . are used for the i nc i nerator. process off�gas , and 
for the i nci nerator bui l di ng and rece i v i ng/sorti ng gl ove box exhaust venti l a
t i o n .  

LAS L presently uses 1 5  pounds per hour o f  steam i n  the l ower (pri mary) 
i nc i nerator chamber to promote chl ori de and carbon convers i on (as HCl  and C02 
to th� off-gas ) .  They wi l l  use 150 pounds per hour of steam i n  the i nc i nera
tor i f  a fast shutdown i s  necessary ( an emergency quench water tank i s  used 
for the off-gas porti on of the system) .  Steam has been tri ed i n  the i nci ner
ator as a means of temperature contro l , but ·i t was found that the temperature 
i n  the i nc i nerator di d not respond wel l  to steam addi t i o n .  Based on  thi s 
experience , LAS L does not recommend that steam _ be used for temperature 
contro l . Steam i s  al so not recommended for fi re suppress i on at the i nc i n
erator ram feeder· open i ng due to the steam h i tti ng col d metal ; LAS L uses 
argon for f i re suppres s i on at the ram feeder i n l et to the i nc i nerator. a 

a .  A s  a process contro l , Hel i x  recommends the u s e  o f  demi neral i zed water 
for thi s  functi o n .  
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T h e  was te feed at LAS L norma l l y  contai ns  about 30 percent rubber and 10 to 
15 percent PVC ; however , b l owdown of  scrub so l uti on  due to neutral i zati on  
s a l � b u i l d up has not  yet been requi red . ( I f  requ i red , b l owdown because of  
s a l t b u i l dup in  the scrub so l uti on wou l d  be actuated by an i ncrease i n  the 
spec i f i c  grav i ty of t�e scrub  sol uti on  to approxi matel y  1 . 15 ) .  The reason no 
b l owdown has be�n neces sary due to sal t bu i l dup i s  be l i eved to be because a 
cons tant b l owdown of  approxi mately 1 gal l on per mi nute from the scrub sol u
t i o n  i s  requ i red due to process  pump mechan i cal  seal water i n- l eakage . LASL 
s ends  a l l the i r scrub so l uti o n  bl owdown to a separate ons i te l i qui d  radwaste 
fac i l i ty for proc es s i ng .  

Was te i s  l oaded i nto the i nc i nerator a t  LASL i n  cardboard boxes . The boxes 
are assayed for trans uran i c  content and are surveyed for metal by an x-ray 
mac h i ne pri or to i nc i nerati on ; any metal or l arge noncombusti b l es are removed 
i n  a g l ove box. 

Bruce Nucl ear Power Deve l opment ( BNPD)  

BNPD  currently b urns l ow l eve l  waste generated from the i r  nuc l ear power 
uti l i ty wi th a contro l l ed a i r i nci nerator .  A dry off-gas system i s  used.  
Ash i s  grav i ty dropped from the i nc i nerator i nto 88 ft3 rectangul ar boxes , 
wh i ch are then manua l l y  s hut and buri ed  i n  trenches .  Separate HEPA f i l ter 
tra i n s  are used for the i nc i nerator proces s off-gas and for the i nc i nerator 
b u i l d i ng venti l at i on exhaust .  

Waste i s  l oaded i nto the i nc i nerator i n  p l ast i c  bags (polyethe l ene) ; 530 ft3 
o f  waste i s  l oaded and then i s  burned for approxi mately  30 hours . The ash i s  
then removed and a new 530 ft3 batch i s  l oaded.  BNPD has had no probl em wi th 
the p l asti c bags breaki ng  and caus i ng a i rborne contami nati on ; however , they 
have had a few " burps" from the i nc i nerator that caused some mi nor a i rborne 
contam i nati on .  The  p l asti c bags of  waste are surveyed pri or to  i nc i nerat i o n  
for metal . I f  a ny metal i s  detected , the bag i s  sent to be compacted ; no 
attempt i s  made to remove the meta l . 

There i s  no  off-gas treatment of aci d  gases from burn i ng PVC and ·rubber at 
BNPD ; o n l y  ab�ut 1 . 5 percent PVC i s  burned , however . 

.. ;. . ' "' .. ..... 
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Savannah Ri ver Laboratory ( SRL) 

SRL  i s  presently deve l op i ng two contro l l ed ai r i nc i nerators , one for TRU 
waste and one for l ow- l evel  contami nated waste . The fo l l owi ng i nformati on i s  
based on  the l ow- l evel waste i nc i nerator.  

The SRL i nc i nerator wi l l  use a dry off-gas system. The dry off- gas system 
wi l l  neutral i ze HC l and S02 by the addi t ion  of Na2 C03 ; approxi mate l y  8 per
cent PVC and 19 percent rubber are expected to be burned .  The waste wi l l  be 
l oaded i nto the i nci nerator i n  cardboard boxes . The boxes wi l l  be surveyed 
by x- ray for metal or other l arge noncombusti b l es ;  i f  any are found the box 
wi l l  be sent back to the SRL waste packagi ng fac i l i ty for repac kagi ng .  Ash 
wi l l  be grav i ty l oaded from the i nc i nerator i nto drums . SRL wi l l  use  steam 
for carbon convers i on and temperature control i n  the i nc i nerator. 

Westi nghouse 

Westi nghouse presently uses a contro l l ed ai r i nc i nerator to burn urani um 
contami nated waste at thei r Nucl ear Fue l Fabri cat i on Fac i l i ty i n  Col umbi a ,  
S . C .  A wet off- gas scrubbi ng system i s  used.  Waste i s  l oaded i nto the 
i nc i nerator i n  p l asti c bags . Ash i s  manual ly  scraped i nto 5-gal l on drums 
from the i nc i nerator .  Steam i s  used for carbon convers i on and fi re suppres
s i on at the i nc i nerator ram feeder open� ng. Westi nghouse has not had to 
b l owdown the i r scrub sol uti on due to sal t bui l dup s i nce PVC materi a l  i s  not 
i nc l uded i n  the waste feed.  No x- ray i s  performed on the i nput waste , only a 
v i sual  search i s  done . 
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DESIGN ASSESSMENTS 

The fol l owi ng are asses sments of the effect of waste compos i ti on on i nc i nera
ti on  vol ume reduct i on wi th and wi thout sol i d i fi cati on , the effect of envi ron
mental rel eases on the i nc i nerator bui l di ng exhaust fi l trat i on , and the 
�ffects of a l ternate i sotopi c content of the waste feed on bu� l di ng HVAC and 
s h i e l d i ng requ i rements . An eval uati on of qual i ty ass urance requi rements for 
the i nc i nerator fac i l i ty i s  a l so gi ven . 

Effect Of  Waste Compos i ti on On  I nc i nerat i on Vol ume Reducti on 

Wi thout So l i di fi cati on  

Vo l ume reducti on factors for  waste i nc i nerati on have typi cal ly  ranged from 
20 : 1  (waste to ash)  to as h i gh  as 100 : 1 and more , dependi ng on the dens i ty 
and compo s i t ion o f  the waste being burned . The Los Al amos Sci enti f i c  Labora
tory ( LAS L)  i nc i nerator . has experi ence� vol ume reducti on factors normal ly  i n  
the range of  40 : 1  to 5 0 : 1 .  Hel i x  adverti ses a vol ume reduct i o n  of 40 : 1  for 
the i r i nc i nerator .  S i nce the Hel i x  i nc i nerator i s  based on the LASL CAl 
proce s s , a 40 : 1 vo l ume reducti on of  waste to ash i s  consi dered l i ke l y  at 
TMI - 2 .  However ,  b l owdown waste caused by burni ng PVC and rubber adversely 
affects the h i gh vo l ume reducti on achi eved by i nc i nerat i o n �  The  vo l ume of 
b l owdown created from sal t b u i l dup i n  the scrub sol uti on due to i nc i neration  
of  PVC and rubber i s  esti mated to  be at l east equal to  the vol ume of  PVC and 
rubber ori g i nal l y  i nc i nerated . 5 The vol ume of b l owdown wi l l  probab ly  be 
greater than thi s ,  dependi ng on  the wei ght percentage of s al t  bui l d  up 
a l l owed i n  the scrub sol uti o n  ( from 3 percent to 10 percent by wei ght) ; He l i x  
recommends 3 percent a s  a conservati ve amount to protect agai nst corro s i o n .  
Vol ume reducti on factors associ ated wi th the i nc i neration  of  res i ns are 
expected to be approxi mately  15 : 1 ; no appreci ab l e by-products are expected 
from the burni ng of waste o i l .  Assumi ng that 9 percent of the total TMI - 2  
combusti b l e waste quant i ty ( not i nc l udi ng res i ns and waste o i l )  i s  PVC and 
rubber , a and assumi ng a vol ume reducti o n  factor of  15 : 1  for res i n ,  comp l ete 
vo l ume redu�tion  for o i l ,  and 40 : 1 vol ume . reducti on for al l other waste , an 

a .  See Waste Form , Tab l e 1 and Tabl e 2 ,  pages 6 and 7 .  

40 



6veral l vol ume reducti on factor (waste to ash and bl Owdown) of  10 : 1  i s  
achi eved.  I f  other nons ul phur-chl ori ne materia l s ( e . g . , pol yethe l ene , cl oth , 
etc . ) are substi tuted for the PVC and rubber wastes , an overal l vol ume 
reducti on of approxi mate ly 46 : 1 (waste to ash)  cou l d  be at hi eved. 

A bri ef i nvesti gati on  i ndi cates that al l PVC i tems are repl aceabl e ,  but some 
of the substi tutes are di fferent i n  shape , texture , and/or form . I t  i s  al so  
known that at  l east one  other uti l i ty (Duke Power) has p.l ans for a PVC . 
reducti on �rogram� The cost of such a program has not been i nvesti gated . 

Wi th Sol i di f i cati on 

Based on  typ i cal  cement sol i di fi cation  of · waste , a vo l ume i ncrease of ap-
proxi mately  one and two- th i rds can be expected.  The effecti ve vol ume reduc
ti on yi e l ded by sol i di f i cati on of i nc i nerat i on by-products wi th cement i s  
expected . to be 6 : 1 when PVC and rubber are burned , and 27 : 1  when PVC and 
rubber are rep l aced by other materi al s .  The use of Dow polymer medi a ,  -
however , may i mprove the effect i ve vol ume reduction  y i e l ded wi th sol i di f i ca
ti on . I f  so l i d i fi cati on i s  requ i red , other methods and medi a for ash sol i di 
fi cat i o n  shoul d be i nvesti gated duri ng detai l ed des i gn engi neeri ng.  

Effect Of Envi ronmental Rel eases On  I nc i nerator Bui l d i ng Exhaust F i l trati on  

The annual  offs i te dose res ul ti ng from routi ne ai rborne rel eases from the 
i nc i nerator faci l i ty v i a  the normal HVAC system was esti mated , based on an 
unfi l tered exhaust fl ow rate of 18 , 000 cfm .  · Fol l owi ng an approach taken i n  
the Programmati c  Envi ronmental Impact Statement ( PEIS) , 6  the ai rborne rad i o-

. . 

nu�l i de source term re l eased v i a the normal HVAC system was assumed to be 
0 . 1 percent of the i nc i nerator throughput.  A reassessment of thi s (0 . 1  per
cent) source term , based on appl i cab l e  i ndustry experi ence and/or regul atory 
gui dance ( i f  avai l�bl e ) , shou l d  be made duri ng detai l ed engi neeri ng to 
determi ne i f  a l ower rel ease fracti on i s  j usti fi ed. · 
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The  total  radi oacti v i ty hand l ed was based on an i nc i nerator feed rate .of 
350  lbs/hr , 24 hours per day , 5 days per wee k ,  52 wee ks per year.  The 
i sotop i c  concentrat i on used was as g i ven i n  the waste stream characteri zati on 
secti on o f  thi s  report. 

U s i ng the TMI -2 O ffs i te Dose Cal cul at i o n  Manual ,7 the annual dose at the 
nearest res i dence was cal cul ated to be 1 . 54 mrem due to i nhal at i on .  Based on  
the  Offs i te Dose  Cal cu l at i on Manual and  the PElS ,  the  annual dose  at  the 
nearest res i dence due to the vegetabl e path i s  as much as a f:actor of 100 
g r.eater than that due to i nhalat i o n .  Thi s  woul d .exceed the al l owab l e  dose o f  
1 5  m rem :an nual l y  to any organ .due t o  ai rborne releases . Therefore , based on  
th i s and the ass umpti ons  stated above , fi lters are required i n  the bui l di ng 
venti l at i o n  exhaust .  These fil ters wi l l  reduce the offs i te dose by at 1 east 

.._,. a factor of 103 . 

E ffect O f  A l te.rnate I sotopk Content Of I nc inerator Feed On 'Buil di ng 
HVAC and Sh ie l ding 

The . i sotop i c  �ontent of  i nc i nerator feed used i n  the envi ronmental rel ease 
I 

analyses  equates to approxi mate ly 400 C i  per year go i ng thr.ough the fac i 1 i ty 
and i s  b e l i eved to be conservat i vely  h i gh .  I f  the quanti ty of  radi oacti v i ty 
to be  proces sed through the fac i l i ty was 50 C i  per year , the offs i te dose 
from i nhal ati on wou l d be approximately  0 . 2 mrem/yr., wi th a dose from the . 

vegetab 1 e pathway up to 20 mrem/yr. Th i s  wou 1 d exceed a 1 1  owab 1 e 1 i mits , and 
f i l ters wou l d  stil l be requi red Ol') the bui ldi ng exhaust.  The shi e l d wal l 
th i c knesses , however , wou ld probab ly be reduced , i ·n most cases ., by up to 
7 fi nches . 
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LICENS I NG 

The i nc i nerator fac i l i ty wi l l  requ i re vari ous perm i ts and approval s i n  order 
to be bui l t  an� operated.  The permits and approval s  wi l l  need to be obtai ned 
from both the state and the NRC , as descri bed bel ow. A l so di scussed are the 
maj or requi rements i mpacti ng the i nc i nerator fac i l i ty .  

State 

The Pennsyl van i a  Department of Envi ronmental Resources ( DER) , requi res 
permi tti ng or wri tten approval for the constructi on , assemb l y ,  i nsta l l ati on , 
mod i fi cati on , or operation  of any stati onary source of ai r contami nat i o n .  
There are two permi ts , one to construct and o n e  to operate . 

The permi t app l i �ati on for construct i o n  wi l l  need to address  the fo l l owi ng : 

1 :  The l ocati on of the source 

2 .  I nformation  necessary to eval uate the ai r contami nation  
aspects of the source 

3 .  Detai l s  o f  the mon i tori ng , emi s s i on record keeRi ng , and 
operati ng condi ti ons shou l d be descri bed to show the i r  ade
quacy 

4 .  Proof of comp l i ance wi th al l app l i cab l e  l aws and  regu l ati ons , 
state and federal , concerned with ai r pol l uti on contro l 

5 .  A n  i ndi cati on that the emi s s i ons from the new source wi l l  be 
the m i n i mum attai nab l e us i ng the best avai l ab l e contro l 
techno l ogy 

The permi t app l i tati on  for �perat i o n  wi l l  need to addres s  the fol l owi ng , i n  
add i ti on to the i tems addressed i n  the constructi o n  perm i t  app l i cati o n :  

1 .  I n formati ori  for  a total eval uati on  of the potenti al  soorce 
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2 .  Proof o f  comp l i anc� wi th the constructi on permi t 

The fol l owi ng are the emi s s i on l i mi tati ons set by the Pennsyl van i a DER , Ti tl e 
25 , C hapter 123 . 8 The part i c u l ate emi s s i on standard i s  spec i f i c  to i ncin
erators whfl e the others are general maxi mum l i m i tati ons not spec i fi c  to any 
fac i l i ty type .  

1 .  Particu l ate emi s s i ons  �0. 1 grai n/dry standard cub i c  foot 
corrected. to 12 percent C02 

2 .  so2 emi s s i ons �500 ppm , by vol ume (dry bas i s ) 

3 .  V i s i b l e  emi s s i ons  (20 percent opac i ty for at l east 57 mi nutes 
i n  any conti nuous GO-mi nute per i od ,  and at al l ti mes (60 
percent opac i ty 

Appropri ate bui l di ng permi ts from the Pennsyl van i a  Department of Labor and 
I ndustry ( DOLI ) and Londonderry Townshi p wi l l  al so be requi red . 

Nucl ear Regul atory Commi s s i on (NRC) 

10 CFR Part 20 , paragraph 20 . 305 , Treatment or Di sposal by I nc i nerati on , 9  

requires that the NRC approve the operati o n  o f  the i nc i nerator . · I n  order to 

obtai n thi s approval , a formal l i cense amendment request to the NRC wi l l  be 
made i n  accordance wi th 10 CFR  50 , paragraph 50 . 90 ' · App 1 i cati on  for Amendment 
of L i cense or Construct i o n  Perm i t .  

T h i s app l i cati on  wi l l  i nc l ude a Techni cal  Eval uati on  Report (TER) . The TER 

wi l l  serve as the safety analys i s  of the fac i l i ty and wi l l  address  the 

fo 11 owi ng areas : 

1 .  Envi ronmental re l eases to show comp l i ance wi th 10 CFR Part 20 , 
Appendi x B and 10 CFR Part 50 , Append i x  I 

· 

2 .  Test data to s upport rel ease analys i s  
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3 .  Des i gn o f  the i nci nerator system and test data to s upport 
capabi l i ty of the system 

4. _ De s i gn of the fac i l i ty ,  i nc l udi ng i nterface wi th exi sti ng 
faci l i t ies  on s i te 

5 .  Mon i tori ng prov i s i ons 

6.  ALARA consi derations  

7 .  Descri pti on of  the operation  of the system 

8. Appropri ate acci dent analyses 

The NRC rev i ew of the TER wi l l  res u l t  i n  questi ons that wi l l  need to be 
answered by the app l i cant . Upon sati sfactory responses to the i r  questi ons , 
the NRC wi l l  i s sue a Safety Eval uation  Report and grant approval for the 
operation  of the fac i l i ty .  

At  thi s ti me ,  it  i s  not  known i f  publ i c  heari ngs on the i nc i nerator wi l l  be 
reqtii red .  S i nce the Programmati c  Envi ronmental Impact Statement ( see Refer
ence 6) addresses an i nci nerator as part of the overal l recovery effort ,· · 
there are grounds for the NRC to rul e that no pub) i c  heari ngs wi l l  be 
requi red as l ong as the proposed faci l i ty i s  wi thi n the bounds spec i f i ed i n  

-�����- ·-�the�PEj-S·�Howeve·r ��n�i·s�l·i·ke-ly�that�p'I:Jb"l ·i"c�he·artn·gs�wi�l�l·�be·�co·ndl:rct·e·d�����- -� ---- -

duri ng the l i cens i ng of thi s fac i l i ty .  

I t  i s  not expected that a l i cense app l i cati on i n  accordance wi th 1 0  CFR 
Part 30 , Rul es of General App l i cabi l i ty to Domest i c  L i cens i ng of By-product 
Materi al , wi l l  be requ i red. Th i s  i. s pri mari ly due to the fac i l i ty bei ng 
addressed i n  the PEl S .  
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The  maj or NRC req u i rements and gui de l i nes ·  app l i cab l e  to the i nc i nerator 
fac i l i ty are :  

1 .  10 C F R  Part 20 , Standards for Protecti on Agai nst Rad i at i o n  -
e stabl i shes  radi ati on  l i mi ts for various  areas of  the fac i l i ty 

2 .  1 0  CFR Part 50 , Paragraph 50 . 34a , Des ign Objecti ves for Equi p-
' 

ment to Control Rel eases· of Radi oacti ve Materi al i n  Effl uents -
Nucl ear Power Reactors - i denti f i e s  i nformat i on pertaini ng to 

. equ i pmen t  requi red to be i nc � uded in app l icati ons 

3 .  10 CFR Part 50 , Paragraph 50 . 36a , Techni cal Spec i fi cat i ons on  
Effl uent� from Nucl ear Power Reactors - establ i shes operati ng 
l i m i ts on effl uents 

4. 10 CFR Part 50 , .Appendi x .A , General Des·i gn Cri ti era for Nuclear 
Power P l ants - i dent i fi es general requ i rements the fac i l i ty 
must sati s fy 

5 .  1 0  CFR Part 50 , Appendi x I �  Numeri cal  Gui des for Des i gn Objec
ti ves and L i m i ting Condi ti ons for Operati ons to Meet the 
Cr i teri on  1 1 As Low As Is :Reasonab ly  Ach i evab l e 11 for Radi oact i ve 
Mate�i al  i n  L i ght-Water�coo l ed Nul cear Power Reactor Effl uents 
establ i shes the envi ronmental rel eas� l i mi ts whi ch resu l t i n  
HEPA fi lters on the buil d i ng exhaust 

6 .  Regul atory ·Gu i de 1 . 21 , Measuri ng , Eval .uati ng , and Reporti ng 
Radi oact i v i ty i n  Sol i d  Wastes and Re l eases of  Radi oacti ve 
�ateri a l s i n  L i qui d and Gaseous · Effl uents from L i ght-Water-

. . 

Cool ed Nucl ear Power P l ants - estab l i s hes need for effl uent 
mon i tors 

7 .  Regul atory :Gu i de 1 . 143 , Des i gn Gui dance for Radi oact i ve Waste 
Management Systems , Structures , and Components In_sta 1 1  ed i n  
L i ght-Water- Cooled N uc lear Power Plants - results  i n  the 
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bui l di ng foundat i on bei ng des i gned fo� the operati ng bas i s  
earthquake , and resu l ts i n  h i gh l eve l a l arms i n  the TMI - 2  mai n  
control room for each tank that contai ns radi oacti ve l i qu i d  

8 .  Regul atory Gui de 8 . 8 ,  I nformati on Rel evant to Ensuri ng That 
Occupati onal Expos ure at Nucl ear Power Stati ons Wi l l  Be As Low 
As I s  Reasonab ly Ach i evab l e - prov i des i nformati on re l evant to 
mi n imi z i ng occupati onal radi ati on exposures 

9 .  Branch Teihni cal  Pos i ti on ASB 9 . 5- 1 ,  Gu 1 de l i nes for F i re 
Protect i o n  for Nucl ear Power P l ants - used to estab l i sh f i re 
protecti on requ i rements 

Envi ronmental Protecti on Agency ( EPA) 

·There are no perm i ts from EPA requi red for the fac i l i ty pri mari ly because o f  
i ts s i ze and the fact that the NRC wi l l  regu l ate i t .  The fo l l owi ng EPA 
regu l ation , however , i s  app li cab l e  to the fac i l i ty :  

40  CFR Part 190 , Urani um Fuel  Cyc l e Standard , l i m i ts the total dose 
to any member of the general publ i c  from al l sources of radi ati on 
from the fue l cyc l e  to 25 mrem per year.  
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�UALITY ASSURANCE REQUI REMENTS 

Qual i ty ass urance requi rements for des i gn ,  procurement , fabri cati on , and 
cons truct i on of the i nc i nerator faci li ty wi l l  be based on the qual ity control 
prov i s i on s  of app li cab l e codes and s tandards , and the gui deli nes presented i n  
NRC . Regu1 a tory Gui de 1 . 143. 

The qual i ty assurance prov i s i ons outl i ned i n  Regulatory Gui de 1 . 143 can be 
s ummari zed as fo l l ows : 

D�s i gn ,  procurement , fabri cat i o n , and construction  acti v i t i e s  shal l conf.orm 
to the qual i ty control prov i s i ons  of appl i cabl e  codes and standards .  In 
addi t i o n , or where not covered by the referenced codes and standards , the 
fo l l owi ng qual i ty ass urance features s hal l be establ i shed:  

1. System Des i gner and Procurer 

a .  Des i gn ahd Procurement Document Control --Desi gn and pro- . 
curement documents shal l be i ndependently veri fi ed for 
conformance to e stabl i shed requi rements by i nd i v i dual ( s )  
wi th i n the �es i gn organi zati on who are not the ori gi nators 
of the document . Changes to these doFuments shal l be 
ver i fi ed or contro l l ed to mai ntai n conformance to thi s  
standard . 

b .  Contro l � f  Purchased Material , Equ i pment , and Serv i ces-
Measures shal l be establ i s hed to ensure that supp l i ers of 
materi al , equi pment , and construct i o n  servi ces are supply
i ng these i tems to the qual i ty speci fi ed i n  the procurement 
documents . Thi s may be done by an eval uati on or s urvey of 
the supp l ierJ s products and faci l i ti es .  

c .  Handl i ng ,  Storage., and Shippi ng- - I nstructi ons s·ha 11 be 
provided i n  procurement documents · to control the handl i ng� 
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storage , s h i ppi ng , and preservation  of materi al  and equ i p
ment to prevent damage , · deteri oration , and reducti on of  
c l ean l i ness . 

2 .  System Constructi on 

a.  I nspecti on� - I n  addi ti on  to requi red code i nstructi ons , a 
program for i nspecti on of acti v i ti es affecti ng qual i ty 
sha 1 1  be estab 1 i shed and executed by or for the organi 
zat i o n  performi ng the acti v i ty to veri fy conformance wi th 
the documented i nstructi ons , procedures , and -drawi ngs for 
accompl i sh i ng the acti v i ty .  Th i s  shal l i nc l ude the  v i s ual  
i nspecti on of components , prtor to the i nstal l at i dn , for 
conformance wi th procurement documents , and the v i sual  
i nspecti on of i tems and systems fol l owi ng i nstal l at ion , 
c l eani hg , and pas s i vat� on (where app l i ed) . 

b .  I nspecti on , Test , and Operati ng Status--Measures s hal l be 
estab l i shed to provi de for the i dent i f i cat i on of i tems 
wh i ch have sati sfactori ly  passed requ i red i nspecti ons and 
tests . 

c .  I denti fi cation  and Correcti ve Action  for I tems o f  Noncon
formance--Measures shal l be estab l i shed to i denti fy i tems 
of nonconformance wi th regard to the requi rements of the 
procurement� documents or appl i cabl e  codes and standards , 
and to i denti fy the remedi al acti on taken to correct s uch 
i tems . 

Regul atory Gui de 1 . 143 al so provi des di rection  rel ati ve to spec i fi c  code 
app l i cati ons . These gui del i nes are presented i n  Tab l e 4 .  

Other des i gn ,  construc ti on , and performance gui de l i nes for operati on  o f  l ow 
l evel  waste vol ume reduction  proces s i ng systems have been proposed. One such 
standard i s  currently bei ng devel oped by the ANS Standards Comm i ttee . 10 

Where practi cal , appropri ate recommendati ons from appl i cabl e standards wi l l  
be fol l owed .  
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TAB LE 4 .  EQU I PMENT CODES 

We_l der 
Des i gn and 

Mate r i a l  s
a 

Qual i f i cat i on I nspect i on 
Equ i pment Fab r i cat i on and P rocedures and Testi ng 

P re s s ure v e s s e l s ASME Code ASME Code ASME Code ASME Code 
Sect i on V I I I ,  Di v .  1 Sect i on I I  Sect i on I X  Sect i o n  V I I I , D i v .  1 

· Atmosphe r i c  tanks ASME Code
b 

ASME Code
c 

ASME Code ASME Code
b 

Sec t i o n  I I I , C l a s s  3 ,  Sect i o n  I I  Sec t i o n  I X  Sect i on I I I ; C l a s s  3 ,  
o r  API  650 , or API  650 , 

c 
o r  AWWA 0 - 100

c 
or AWWA 0- 100 

0-15 p s i g  tanks ASME Code
b 

ASME Code
c 

ASME Code ASME Code 
b 

Sect i on I I! , C l ass 3 ,  Sec t i on I I  Sec t i o n  I X  Sect i o n  I I! , C l ass 3 ,  
o r  AP I 620 o r  API 620 

Heat . exchangers ASME Code ASME Code ASME Code ASME Code 
Sect i on V I I I ,  D i v .  1 Sect i on I I  Sec t i on I X  Sect i on V I I I , D i v .  1 
and lEMA 

P i p i ng and v a l ves ANS I  8 3 1 . 1 ASTM and ASME ASME Code ANS I  831 . 1 
Code Sect i on I I  Sec t i o n  I X  

Pumps Manufactu8ers ' ASME Code ASME Code ASME Code
b 

s tandards Sect i on I I  o r  Sect i on I X  Sec t i on I I I , C l ass 3 
manufacturers • ( as requi red) or Hydraul i c  I ns t i tute 
standards 

a
Manufacturers • mate r i a l  c e rt i f i cates of comp l i ance wi th mate r i a l  spec i f i cat i ons may be p ro v i ded i n  l i eu o f  

b
certi f i ed mate r i a l  . .  
ASME Code s tamp , mate r i a l  traceab i l i ty ,  and the qual i ty a s s u ra nce c r i te r i a of Append i x  B to 10 CFR Part 50 
are not req u i red . There fore , these components a re not c l as s i f i ed as ASME Code C l ass 3 .  

c
F i berg l a s s - re i nforced p l ast i c  tanks may -be used i n  accordance wi th approp r i ate art i c l e s o f  Sect i on 10 of 

d
the ASME Boi l er and Pressure Vessel  Code for appl i c at i ons at amb i ent temperatu re . 
Manufacture rs • s tandard for the i ntended serv i ce .  Hydrotesti ng s ho u l d  b e  1 . 5 t i mes the des i gn p re � s ure . 



SCHEDULE 

An engi neeri ng , procurement , and construct i on schedu l e  for the CAl faci l i ty 
opti on wi thout ash so l i di fi cati on (ash  handl i ng only)  i s  presented i n  F i gure 
12 . The total constructi on durat i on refl ected i s  14 months .  The total 
durati on from des i gn start to faci l i ty avai l ab i l i ty i s  35 months . 

Al though not i nc l uded here , the engi neeri ng , procurement , and constructi on 
schedu l e for the CAl fac i l i ty opt i o n  wi th ash so l i d i fi cati on  conta i ns the 
same l ogi c and durati ons for al l acti v i ti es , except those associ ated wi th 
l i ne 23 of the schedu l e .  Durati on for de l i very o f  a so l i di fi cati on  system 
( l i ne 23)  i s  approxi mately three months l onger than that s hown for the ash 
handl i ng system. Neverthe l ess , the purchase and i nstal l at i on date for th i s  
system i s  early enough so that the cri ti cal path (di scussed bel ow) and 
overa l l schedu l e are not affected . 

Key ass umpti ons made i n  the deve l opment of th i s  schedu l e  i nc l ude : 

1 .  NRC approval  of the Techn i cal  Eval uat i on Report (TER) i s  not 
requi red to start constructi on or testi ng .  

2 .  The one year NRC rev i ew/approval  peri od i s  o n l y  a n  ass umpti on .  

3 .  Rev i ew by other agenc i es ( e . g . , Department of Envi ronme ntal 
Resources )  i s  not contro l l i ng .  

4 .  Esti mates o f  del i very for i nc i nerator process equi pment are 
based on typ i cal CAl offeri ngs . Lead ti mes for the ash han-

-

dl i ng ( s i x  months )  and ash so l i d i fi cati on ( n i ne months )  systems 
are based on data obtai ned from Tel edyne Energy Systems . 
Construct i o n  durati ons for these i tems are esti mates based on 
avai l abl e system i nformati on ; actual durati ons wi l l  depend on 
the systems procured.  
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DESCRIPTION 
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5 .  The power trans former i s  supp l i ed by Met- Ed , and i s  currently 
avai l abl e ons i te .  

6 .  The i s sue fo r b i ds ,  recei ve/eva l uate b i ds ,  and award P . O .  cyc l e  
for a maj ori ty of the components/systems (exc l us i ve of the 
i nci nerator and ash handl i ng/as h sol i di fi cat i o n )  i s  
acce l erated . The acce l erated schedu l e  for these i tems �s sumes 
readi ly  avai l abl e ,  " catal og type" equi pment. 

7.  Normal engi neeri ng , procurement , and constructi on acti v i ty t ime 
durati ons are assumed . DOE/EG&G i nvol vement i s  ass umed to have 
no i mpact.  

Cri ti cal path i tems i nc l ude the fol l owi ng:  

1 .  I nci nerator proces s  equi pment ( spec i fi cati on devel opment and 
procurement ( b i d/eval /award) )  

2 .  Pre-engi neered bui l di ng ( spec i fi cation and drawi ng devel opment , 
' 

procurement ( P . O .  award) , and i nstal l ation)  

3 .  C i v i l des i gn and construction  ( foundat i on des i gn and s h i e l d 
wal l  i nstal l ati on) 

4 .  HVAC i nsta l l at ion 

5 .  t nstrumehtati on i nstal l at i on 

6 .  Fi nal testi ng , checkout , and system turnover 

Al thou�h not i ndi cated on the schedul e ,  because an i nc i nerator . fac i l i ty has 
not been l i censed prev i ous l y ,  and because the t i me to do so i s  un known , 
l i cens i ng may become a cri ti cal path i tem . 
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COST 

Cost Summary And Assumpti ons 

Tab l es 5 through 10 present costs for CAl faci l i ti es wi th prov i s i ons for 
e i ther ash  handl i ng or ash  s o l i di fi cati on  .. Costs are based on two engi neer
i ng start dates , Novembe r  1 ,  1981 , and Apri l 1 ,  1982 . The l atter date al l ows 
for contract negoti ati ons  between EG&G/DOE and GPUSC , and prov i des �ore 
f l exi b i l i ty rel ati ve to cost assessment.  Assumpti ons used i n  deve l opi ng 
these esti mates i nc l ude the fol l owi ng:  

1 .  Cost esti mates for the i nc i nerator are based on  typi cal  CAl 
o fferi ngs . Cost esti mates for the ash handl i ng and ash so l i d i 
f i cati on  systems are based o n  data obtai ned from Tel edyne 
Energy Systems . 

2 .  Costs associ ated wi th a s i x-month demonstrat i on peri od , di rectly 
after Owner acceptance of the faci l i ty ,  have been i ncl uded .  
These operati ng and mai ntenance costs are based on i nformati on 
provi ded to BNoC by GPU; th i s  i nformati on  i s  presented i n  

· Appendi x a .  Operati ng and mai ntenance costs after th i s  i n i ti al 
demonstrati on peri od are n�t i nciuded. 

3 .  Conti ngency i s  appl i ed at 10 percent o n  BNoC serv i ces , GPU 
servi ces , the i nc i nerator , and ash handl i ng/ash sol i di fi cati on  
equ ipment . Conti ngency i s  app l i ed at 25 percent on  the remai n
der of the mechan i ca l  equi pment , a l l manual l abor , c i v i l , 

p i p i ng ,  e l ectri cal , and contro l s materi a l s and subcontract 

wor k ,  and f i e l d  nonmanual l abor.  

4 .  The esti mates are g i ven i n  escal ated do l l ars . Escal ati on i s  

app l i ed at 10 percent per year to ·the center of each fi scal 

year . 
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5 .  Cost esti mates do not i nc l ude any GPU surcharges for R&D
rel ated contracti ng .  Under the current contract prov i s i ons , 
these surcharges woul d  apply  to the contro l l ed ai r i nc i nerator.  

The fol l owi ng equi pment wi l l  be requi red for operat i on of the proposed 
i nci nerator faci l i ty .  However ,  costs are not. i nc l uded i n  thi s esti mate . 

1 .  55-gal l on drums (for trash and a s h  transport) 

2 .  Lead pi g for radi ati on swi pes 

3. 50 ft3 l i ne�s ( for sol i di fi tati on)  

4 .  Demi neral i zed water and fue l o i l truc ks 

5 .  Drum and l i ner transport truc ks 

6 .  Portab l e sump pump 

7 .  Hand- hel d radi ati on counter ( for personnel moni tori ng) 

8. C l eanup materi al s (mops , buckets , etc . ) 

9 .  S l owdown di sposal ( i f  not sol i di fi ed) 

Major Co�t Uncertai nt i es 

There are currently three maj or areas of uncertai nty that may affect the 
overal l cost esti mates provi ded here i n .  These areas i ncl ude the i nc i nerator 
system , b l owdown system , and chemi cal add i ti o n  prov i s i on s .  

1 .  A s  nu L�c..l i n  the I ntroducti on , the concept ual dP.s i gn of the 
i nc i nerator fa.ci l i ty i s  based on space al l ocati on and s upport 
servi ces requi rements fo� the i nstal l at i o n  and operation  of a 
Hel i x  CAl . Based on d i scuss i ons with He l i x and other CAl . 
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s uppl i ers and operators , there i s  reason to bel i eve that there 
are s ti l l  a s i gn i f i cant number of  unknowns re l ati ve to equi p
ment s upply  and system functi on , operati on , and performance of 
the b eta-gamma CAl . J 

2 .  A n  e s t i mate o f  wastes expected to be generated at TMI-2  duri ng 
recovery operations  s howed that approxi mately  8 . 1 percent ( by 
wei ght)  of  the  wastes generated woul d be i n  the form of  poly
v i nyl  c h l ori de ( PVC ) and rubber .  Based on- typi cal i nc i nerator 
wet s crubbi ng  systems and t�e expected TMI-2  generati on· rate of 
th i s waste , approxi matel y  7 ,500 gal l ons  of contami nated l i qui d 
b l owdown per wee k  wou l d be generated.  I n  order to reduce thi s 
b l owdown to a quanti ty that cou l d  be so l i di fi ed wi th cement , i n . 
two 50  ft3 l i ners per wee k ,  the amount of  PVC and rubber wou l d  
have to be l i m i ted to approxi matel y  0 . 5 percent ( by ·we i ght) of 
the totai wee kly  waste quant i ty.  If admi n i strat i ve contro l s 
cou l d not be e stab l i s hed to restri ct the amount of  PVC and 
rubber waste to approxi mate l y -0 . 5  percent ( by we i ght) , added 
system costs woul d be i ncurred . 

3 .  Assoc i ated wi th .the burn i ng o f  PVC and rubber wi th a wet 
o ff-gas system i s  the necess i ty of adding causti c_ so l uti o n .  
T h e  caust ic  so l ut i on addi t i on requi red ( 0 . 25 percent NaOH ) for 
8 . 1 percent ( by we i ght) PVC and rubber waste i nc i nerati on wou l d 
be  o n  the order of  750 gal l ons per wee k .  By ass umi ng restri�
t i o n s  o n  PVC and rubber burn i ng at TMI-2 , the causti c addi t i oh 

-

necessary i s  h e l d to approxi mately  25 gal l ons  per wee k ,  thereby 
reduc i ng  caust i c  so l uti on  preparat i o n  compl exi ty and costs . 
I ncreases  beyond thi s  25 g�l l on per wee k  l i mi t may i nvol ve the 
addi t i o n  of more sophi sti cated causti c addi t i on - techni ques . 

56 



TAB LE 5 .  CONTRO LLED AI R INCI NERATOR WITH SOLI DI F I CATION 
PROJECT COST PERCENTAGES 

Percent of Total 
B l dg .  Eguip . /Sys . 

Percent of 
Total I nc i nerator 

Bu i l di ng Equi pment/Systems 

o Concrete 
o Archi tectural and Other Ci v i l 
o Ai r Hand .l i ng 
o Common P i pi ng and Equi pment 
o B u i l di ng Control System 
o Li ghti ng and Other E l ectri cal 
o F i re Protecti on System 

Total 

I nc i nerator Systems 

o Materi al s  Handl i ng 
o He l i x I nc i nerator System 

- o Ash Handl i ng or Sol i di fi cati on 
o C l osed Cool i ng Water System 
o Demi neral i zed Water System 
o .  S l owdown System 
o Fuel  O i l System 

Total 

Total Fac i l i ty 

I 
57 I 

27 . 0  
16 . 0  
11 . 0 

2 . 0 
7 . 0 

3 3 . 0 
4. 0 

100 . 0 33 . 0  

2 . 0 
42 . 0  
2 0 . 0 

1 . 0 
1 . 0 
0 . 5 
0 . 5 

67 . 0  

100 . 0 



TAB LE 6 .  CONTRO LLED AIR INCINERATOR WITHOUT SO LIDIFICATION 
PROJ ECT COST PERCENTAGES  

B u i l di ng Equi pment/Systems 

o Concret� 
o Arch i tectura l · and ' Other C i v i l 
o Ai r:- Handl i ng 
o Common P i p i ng and Equi pment 
o · Bu i l di ng Contro l System 
o L i ghti ng and Other E l ectrical 
o F i re Protecti�n System 

Total 

I nc i nerator Systems 

o Mater i a l s Handl i�g 
o He l i x I nci nerator System 
o Ash Handl i ng or  Sol i di fi cati on 
o C l osed Cool i ng Water System 
o Demi neral i zed Water System 
o B l owdown Sys tem 
o Fuel  O i l System 

Total 

Total Fac �  l i ty 

Percent of Total 
B l dg .  Eguip . /Sys . 

58 

27 . 0  
16 . 0  
11 . 0 

2 . 0 
7 .. o 

33 . 0 
4 . 0 

100 . 0 

Percent of  
· �  

Total I nc i nerator � 

37 . 0  

2 . 5 
' 47 .  5 
10 . 0  

1 . 0 
1 . 0 
0 � 5 
0 . 5 

63 . 0  

100 . 0  



TAB LE 7 .  SO L I D I F I CAT ION - START ENG I N E E R I NG 11-1-81 
(Dol l ars In T�o usands ) 

F i scal Year 

1982 1983 1984 1985 
B u i l di ng 

Cas h  F l ow 630 570 
Commi t 

Equi pme nt 

Cash F l ow 2 , 500 1 , 585 
Comm i t  2 , 000 1 , 200 

Support 

A/ E - Cash F l ow HO 740 1 , 180 460 
Constr.  Mgmt . , Cash F l ow NM 85 190 

Subtotal 740 4 , 455 2 , 805 

Conti nge ncy on Above 75 625 450 

Subtotal 815 5 , 080 3 , 255 

Escal ati on  on  Above 70 970 1 , 010 

Subtotal 885 6 , 050 4 , 265 

Roundoff 15 (50)  35  

Tota l Fac i l i ty 900 6 , 000 4 , 300 

Owner Costs Pri or to Acceptance 135 220 �40 

Conti nge ncy 15 20 65 

Escal ati o n  15 45 220 

Owner Subtotal 165 285 925 

Owner Co sts Duri ng Demonstrat i on 760 

Escal ati on  315 

-Owner Total 165 285 925 1 , 075 
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Tota l 

1 , 200 

4 , 145 

2 , 380 
275 

8 , 000 

1 , 150 

9 , 150 

2 , 050 

11 , 200 

0 

11 , 200 

995 

100 

280 

1 , 375 

760 

315 

2 , 450 



TABLE 8 .  NON- SO L I D I FICATION - ·sTART ENGINEERI NG 11- 1-81 
(Do l lars In Thousands ) 

F i scal Year 

1982 1983 1984 1985 
B u'i 1 d i ng  

Cash  Fl ow 610 550 -

Commi t 

Equ i pment 

Cas h F l ow 2 , 555 1 , 000 
Comm i t 2 , 000 600 

S uppo rt 

A/E - Cas h  F l ow HO 700 1 , 080 440 
Constr . Mgmt . , Cash  F l ow NM 85 180 

S ubtotal 700 . 4 , 330 2 , 170 

Conti ngency on Above 70 610 380 

S ubtotal 770 4 , 940 2 , 550 

E s ca l at i o n  on  Above . 65 - 945 790 

S ubtotal 835 5 , 885 3 , 340 

Roundoff 15 15 10 

Total 

1 , 160 

3 , 555 

2 , 220 
265 

7 , 200 

1 , 060 -

8 , 260 · 

1 , 800 

10 , 060 

40 

Total Fac i l i ty 850 5 , 900 3 , 350 10 , 100 

Owne r  Costs Pri or to Acceptance 135 

C o nti ngency 15 

. E s cal ati o n  15 

Owner Subtotal 165 

Owner Costs Duri_ng Demon�tr.at i o.r·L . .  _ _ _  - _ 

Esca l ati on 

Owner Total 165 

220 

20 

45 / 

285 

-:... i_ � _.,, � • ., ·_ ·  . . .  

285 

60 

640 

65 

220 

925 

. -

925 

760 

315 

1 , 075 

995 

100 

280 

1 ,375 

- 760 

315 

2 , 450 



TAB LE 9 .  SO L I D I F ICATI O N  - START ENG I N E E R I NG 4-1-82 
( D o l l ars In Thous ands ) 

• o  

F i scal  Year 

1982 1983 1984 1985 Total 
B u i l d i ng 

Cash  F l ow 290 800 110 1 , 200 
Comm i t 110 

E q u i pment 

Cash F l ow 285 3 , 800 60 4 , 145 
Comm i t 2 , 000 

Support 

A/E - Cash F l ow HO 420 1 , 280 570 110 2 , 380 
Constr.  Mgmt . , Cas h F l ow NM 235 40 275 

S ubtota l 420 1 , 855 5 , 405 320 8 , 000 

Conti ngency on  Above 40 270 780 60 1 , 150 

S ubtotal 460 2 , 125 6 , 185 380 9 , 150 

Escal at i o n on Above 40 405 1 , 920 150 2 , 515 

Subtotal 500 2 , 530 8 , 105 530 11 , 665 

Roundoff 20 ( 5 )  20 35 

Total Fac i l i ty ·500 2 , 550 8 , 100 550 11 , 700 

Owner Costs P r i or  to Acceptance 70 140 460 325 995 

Conti ngency 5 15 45 35 100 

E s cal at i on  5 30 155 145 . 335 

Own e r  S ubtotal 80 185 660 505 1 , 430 

Owner Costs Duri ng Demo ns trat i on  760 760 

E s ca l at i on  335 335 

Owner Total 80 185 660 1 , 600 2 , 525 
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TAB LE 10 . NON - SO L I D I F I CAT ION - START ENG I NE E R I NG 4- 1-82 
( D o l l ars I n  Tho u sands ) 

Fi scal Year 

1982 1983 1984 1985 
B u i l d i ng 

Cas h F l ow 280 780 100 
Commi t 110 

E q u i pment 

Cas h F l ow 290 3 , 215 50 
Commi t 2 , 000 

Support 

A/E - Cash  F l ow HO 400 1 , 175 540 105 
Constr.  Mgmt . , C a s h  F l ow NM 230 35 

S ubtotal 400 1 l45 4 , 765 290 

Conti nge ncy on  Above 40 260 710 50 

S ubtotal 440 2 , 005 . 5 , 475 340 

Escal ati o n  o n  Above 35 385 1 , 700 135 

S ubtotal 475 2 , 390 7 , 175 475 

Roundoff 25 10 (25)  (25)  

Total Fac i l i ty 500 2 , 400 7 , 150 450 

Owner Costs Pri o r  t o  Acceptance 70 140 460 325 

C o n t i ngency 5 15 45 35 

E s ca l ati o n  5 30 155 145 

Own e r  S ubtotal 80 185 660 505 

Owner Costs Duri �p Demo n s trat i on 760 

E s cal at i o n  335 

Owner Total 80 185 660 1 , 600 
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Total 

1 , 160 

3 , 555 

2 , 220 
265 

7 , 200 

1 , 060 

3 , 260 

2 , 255 

10 , 515 

. ( 15)  

10 , 500 

995 

100 

335 

1 , 430 

760 

335 

2 , 525 



SUMMARY 

Potentia l  Probl ems 

Al though des i gn and operati onal experi ence from several i nc i nerator faci l i 
t ies  has been consi dered i n  the preparati on of thi s  conceptual des i gn ,  
several  areas are h i gh l y  dependent on actual i nc i nerator system sel ecti on and 
waste compo s i ti on (type and form) . The Hel i x  Process Systems • Low Level 
Combusti b l e Waste I nc i nerati on System has not yet been demonstrated.  How
ever , based on what i s  currently known about the Hel i x  offeri ng and TMI-2  
wastes , the  fol l qwi ng consi derati ons shou l d be noted:  

Waste Form 

A l arge amount of waste that wi l l  be i nci nerated at TMI-2  wi l l  be compacted . 
Even though unl oadi ng of  compacted waste from drums wi l l  res u l t  i n  some 
decompacti on , the dens i ty of thi s waste i s  expected to be about 18 . 2  pounds 
per cub i c  foot , wh i ch i s  greater than that of noncompacted waste (8 . 5 pounds 
per cub i c  foot) . a Thi s h i gher dens i ty waste wi l l  requi re a l onger burni ng 
t ime and may present prob l ems i n  obtai n i ng comp l ete combusti o n .  

Regardi ng waste decompact i on , the compacted drum unl oadi ng process proposed 
for the fac i l i ty has not been tested wi th typi cal TMI - 2  compacted waste . The 
process i s  based on standard i ndustry practi ce for unl oadi ng compressed mate
ri al . Unsati sfactory compacted drum unl oadi ng may requi re vari ati on  of thi s 
operat i o n .  

Waste Type 

The esti mate of the wastes expected to be generated at TMI - 2  duri ng recovery 
operati ons showed that approxi mately  8 . 1 percent ( by wei ght) of the wastes 
generated woul d  be i n  the form of polyv i nyl chl ori de ( PVC ) and rubber. b 

Based on typi cal i nci nerator wet scrubb i ng systems and the expected TMI - 2  

a .  See Waste Form , Tab l e  1 and Tabl e 2 ,  pages 6 and 7 .  

b .  See Waste Form , Tab l e  2 ,  page 7 .  
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generati on  rate of  thi s  waste , approxi mately  7 , 500 gal l ons  of contami nated 
l i q u i d b l owdown per wee k  wou l d  be generated.  In  order to reduce thi s  b l ow
down to a quanti ty that cou l d be sol i d i f i ed wi th cement i n  two 50 ft3 l i ners 
per  week ,  the amount of  PVC and rubber wou l d have to be l i mi ted to approx i 
mate l y  0 . 5 percent ( by we i ght) o f  the total weekly waste quanti ty .  I f  
adm i n i strat i ve contro l s cou l d · not b e  estab l i s hed to restri ct the amount of 
PVC and rubber was te to approx i mate ly 0 . 5 percent ( by wei ght) , added system 
operat i ng _ costs and poss i b l e  corros i on probl ems ·wi l l  be i ncurred.  

A s s o c i ated wi th the burni ng of  PVC and rubber wi th a wet off-gas system i s  
the nece ss i ty of add i ng causti c sol uti o n .  The causti c sol uti on addi t i on 
requ i red ( 0 . 25 percent NaOH) for 8 . 1 percent ( by wei ght) PVC and rubber waste 
i nc i nerati on wou l d be on the order of 750 gal l ons per week.  By assumi ng 
restr i ct i ons  on PVC and rubber burni ng at TMI - 2 , the causti c addi ti on neces
sary i s  he l d  to approxi matel y  25 gal l ons per week ,  thereby reduci ng causti c 
s o l uti on p reparat i on comp l ex i ty and costs . I ncreases beyond thi s 25 gal l on 
per  wee k  l i m i t  may i nvo l ve the add i ti on of more sophi sti cated causti c add i 
t i on tec h n i ques .  

I nc i nerator System · 

A s  p rev i ou s l y  noted , the conceptual des i gn of the i nc i nerator fac i l i ty i s  
based on space a l l ocati on and support serv i ces  requi rements for i nstal l at i o n  
and  operati on of a Hel i x  CAl . Based on di scus s i ons wi th Hel i x  and other CAl 
s upp l i ers and operators , there i s  reason to bel i eve that there are sti l l  a 
s i gn i f i cant number  of unknowns rel ati ve to equi pment s upp ly  and system 
funct i on , operati on , and performance of the beta-gamma CAl . 

The actual expected l i fe of the refractory · mat�ri a l  has not yet been estab
l i s hed . O ne of the research and devel opment aspects of an i nc i nerator 
fac i l i ty at TMI-2  wou l d be the measurement of the degree to whi ch radi oacti ve 
mate r i a l  i s  retai ned i n  the re�ractory .  I t  i s  probab l e ,  however , that the 
i nc i nerator refract·ory wi l l  not l ast  for the des i gn l i fe of the i nc i nerator 
fac i l i ty ( 10 years ) .  I f  repl acement of  the refractory requi res removal of 
the i nc i nerator from the b u i l d i ng ,  extens i ve bu i l d i ng di sassemb l y  ( e . g . , roof 
and roof s upport secti o n s )  and radi ol ogi cal contro l s wi l l  be requi red . 
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•: 

Recommendati ons 

As di scussed prev i ous ly  i n  th i s  report , i nc i neration  of PVC and rubber i n  the 
quant i t i es expected for TMI-2 operati ons  wi l l  resu l t i n  l arge vol umes of 
scrub sol uti on b l owdown wh ich  must be di sposed of  as l i qu i d  radwaste . Based 
on  currently l i mi ted TMI - 2  l i qu i d  radwaste proces s i ng capabi l i t i es and the 
uncertai nty of future l i qu id  radwaste proces s i ng p l ans , proces s i ng of  l arge 
quant i t i e s  of l i qui ds from the i nci nerator i s  cons i dered unacceptab l e . 
S l owdown sol uti on coul d poss i b l y  be used for other so l i di fi cati on processes 
at TMI - 2  bes i des ash so l i d i fi cati on .  However , al ternate app l i cati ons  are 
presently undefi ned . The total vol ume reducti on achi eved with i nc i nerat i on 
of  PVC and rubber i s  not expected to be as h i gh as the cond i ti on where PVC 
and rubber i s  e l i m i nated from the waste streama ; corros i on pos s i bi l i ty i s  
al so mi nimi zed wi thout the burni ng of PVC and rubber .  I t  i s  therefo re 
recommended that PVC and rubber be adm i n i strati ve ly  e l i m i nated from the waste 
sent to the i nci nerator fac i l i ty ,  and that other opti ons for reso l v i ng th i s  
b l owdown probl em be i nvesti gated . 

Use of  a dry off- gas scrubb i ng system wi l l  e li mi nate the need for process i ng 
b l owdown scrub sol uti on .  By thi s method , sal ts formed from the neutral i za
t i on of burni ng PVC and rubber are col l ected i n  a dry state , s u i tab l e for 
i mmedi ate so l i di fi cati on .  At the Savannah Ri ver Laboratory (SRL) i nci nera
tor ,  where a dry off-gas system i s  p l anned , a vol ume reduct i on of 20 : 1  i s  
anti c i pated , wi th a PVC and rubber content i n  excess  o f  that expected at 
TMI - 2 .  Cons i derati on of a dry off-gas system i s  recommended to al l evi ate 
was te feed u r· b l uwuown l i m i tat i on s  at TMI - 2 .  

The u s e  o f  steam i n  the i nci nerator shou l d  b e  consi dered to promote �arbon 
convers i on from the waste ash and thereby i ncrease vol ume reduct i o n .  Los 
Al amos Sc i ent i f i c  Laboratory ( LAS L) presently uses about 15 pounds per hour 
of steam i n  thei r i nc i �erator for th i s  purpose , and SRL p l ans on us i ng 10 to 
15 pounds per hour of steam i n  th� i r .  i nci nerator .  However , s i nce there i s  
presently no steam serv i ce near the . proposed i nci nerator fac i l i ty l ocati on , a 
l ocal steam supply  wou l d  have to be i ncorporated at the i nc i nerator fac i l i ty .  

a .  See Des i gn Asses sments , page 40 . 
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The cost o f  a ste am generator versus i ncreased vol ume reducti on shou l d be the 
object of future s tudy .  ( Note : Hel i x  presently does not use steam i n  the i r  
i nc i nerator . ) 

The fol l owi n� i tems are not i nc l uded i n  the scope of thi s report. However , 
i n  order to opti m i ze i nc i nerator faci l i ty des i gn ,  operati on , and/or mai n
tenance provi s i ons , addi ti onal  study i s  recommended:  

1 .  D i rect removal of  heat generated by the i nc i nerator v i a  a 
shroud des i gn i nstead of handl i ng heat l oad by the HVAC 

2 .  I nstal l at i on  o f  a heat recovery system to use heat generated 
from the i nc i nerator for bui l di ng heat , steam generati on , etc . 

3 .  Repl acement o f  scrub sol uti on  fi l ters wi th permanent back
f l ushab l e fi l ters 

4 .  D i sposal of  b l owdown sol uti o n .  if  not used for sol i di fi cati on  

5 .  De l eti o n  o f  off-gas effl uent opac i ty moni tori ng wi th HEPA 
f i l trat i o n  i n  favor of HEPA f i l trati on (only)  

6 .  Use  of potab l e  or wel l  water i n  l i eu  of  demi neral i zed water for 
the i nc i nerator and i nci nerator support systems 

7 .  I nvesti gati on  o f  10 CFR 6 1  for ash sol i di fi cati on  cri teri a and 

H I C  appl i cabi l i ty 

8 .  Use  o f  smal l HEPA f i l ters i n  se l ected l ocati ons i nstead of  one 
l arge HEPA fi l ter  for the who l e . bu i l di ng ai r fl ow 

9 .  Cons i derati on  o f  add i ti onal s umps i n  the faci l i ty 

10 . S i de- l oad i ng i nc i nerator ram feeder vers us top- l oadi ng des i gn 
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11 . Al ternati ve i nti nerator ram feeder quench opti ons 

12 . I nvesti gati on of other sol i di fi cati on medi a besi des cement 

13 . The pos s i bi l i ty of l ocati ng the faci l i ty east of the I nteri m 
Sol i d  Waste Stagi ng Faci l i ty ( I SWSF) -

14 . Reas sessment of  the 0 . 1 percent ai rborne radi onuc l i de source 
term 

15 . El i mi nati ng NRC Regul atory Gui de 1 . 143 , sei smi c app l i cabi l i ty 
to the faci l i ty ,  or l i mi ti ng appl i cati on to scrubber system/ 
contami nated l i qui d system areas . 
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APPEND I X  A 

I NCINERATOR FAC I LITY CRITERIA 

The conceptual ly  des i gned contro l l ed ai r i nc i nerator (CAl ) faci l i ty descri bed 
i n  the text of thi s report i s  based on the fo l l owi ng cri teri a ;  these cri teri a 
are compati b l e  wi th most aspects of the Los Al amos Sci enti fi c Laboratory 
( LAS L )  i nc i nerator des i gn ,  except i n  the area of scrub so l uti on b l owdown : a 

1 .  Purpose 

The purpose of the i nc i nerator faci l i ty i s  to demonstrate the contro l l ed ai r 
i nc i nerat i o n  proces s  devel oped at Los Al amos Sc i enti f i c  Laboratory as a 
v i ab l e method for l ow- l evel radi oacti ve waste i nc i neratj on at a commerci al 
nucl ear fac i l i ty .  The i nc i nerator fac i l i ty wi l l  b e  temporary wi th a proposed 
l i feti me of  10 years : 

2 .  Functi on  

The  functi on  of the i nc i nerator fac i l i ty i s  to  reduce , by i nc i nerati on ; the 
l arge vol ume of l ow- l evel combusti b l e radwaste expected to be generated from 
c l eanup and normal operati ons at TMI - 2 .  The i nc i nerator faci l i ty wi l l  e i ther 
have prov i s i ons for sol i d i fi cati on of the ash at the fac i l i ty ,  or have prov i 
s i ons  for packagi ng the ash for transport to an undefi ned l ocat i o n .  

3 .  I nterfaces Wi th TMI Serv i ces 

The i nci nerator fac i l i ty wi l l  i nterface wi th the fol l owi ng exi sti ng pl ant 
systems : 

3 . 1 Demi neral i zed Water System 

Demi neral i zed water wi l l  be obtai ned from the exi sti ng p l ant demi neral i zed 
water system to suppl y  al l water needs of the i nc i nerator fac i l i ty .  Water 

a .  See Experi ence From Exi sti ng Contro l l ed Ai r I nc i nerators , page 37 . 
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wi l l  be  transported by tank truck to an outs i de storage tank l ocated adj acent 
�o the i nc i nerator faci l i ty .  

3 . 2 F i re Protecti on  

A 1 arms from the b u i  1 di ng f i re detecti on  system wi  1 1  i nterface wi th the 
exi st i ng p l ant ' f i re detecti o n  system i n  the Uni t  2 mai n control room . F i re 
water wi l l  be provi ded v i a  a t i e- i n  to the exi sti ng p l ant system . · 

3 . 3 . Commurii cat i on System. 

The b u i l di ng .communi cati on  system wi l l  i nterface wi th the exi sti ng p l ant 
publ i c  address system to prov i de coordi nated actJ v i ty between the i nci nerator 
faci l i ty and  the remai nder of  the p l ant . Raceways wi l l  be provi ded to permi t . 
extens i on o f  the tel ephone system i nto the i nc i nerator faci l i ty offi ce area .  

3 . 4  Ash  and  Sol i di fi ed Ash  Removal  

Ash  drums from the i nc i nerator faci l i ty wi l l  e i ther be transported di rectly 
to a so l i di f icat i on faci l i ty or staged i n  a so l i d  waste stagi ng modu l e .  
So l i di fi ed l i ners wi l l  b e  staged i n  a so l i d  waste stagi ng modu l e .  

3 . 5 Mon i tors and Proces s  Al arms 

The effl uent radi ati on moni tors wi l l  i nterface wi th the exi sti ng p l ant 
mon i tori ng system .  The o ff-gas opac i ty mon i tor wi l l  i nterface wi th the p l ant 
compute r .  Tanks i n  the i nci nerator faci l i ty whi c h  contai n radi oacti ve 
l i qu i ds wi l l  be provi ded wi th the h i gh- l evel al arms i n  the TMI-2  mai n control 
room . 

3 . 6 E l ectri cal 

. . .., - � ·  

The i nc i nerator faci l i ty wi l l  i nterface wi th the exi sti ng e l ectri cal system 
to provi de power for heati ng ,  l i ghti ng�  mechanical equi pment , and i nstru
mentat i on .  
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4 .  Functi onal  Requ i rements 

4 . 1 Functi on  of the Fac i l i ty 

The i nc i nerator fac i l i ty shal l be des i gned for occupancy by workers on a 
dai ly  bas i s  and shal l be prov i ded wi th rad i at ion  protecti on features adequate 
to .mi n i mi ze radi ati on dose to operati ng personne l . The faci l i ty sha l l 
provi de al l support requi rements for the i nci nerat i o n  of combusti b l e l ow
l evel  radwaste . 

4 . 2 Functi�n  of the Equipment ' 

4 . 2 . 1 I nci nerator .  The i nc i nerator shal l be  capab l e of burn i ng waste 
24 hours per day , 5 days per wee k ,  and shal l consume at l east 3 , 275 pounds of 
waste i n  that t ime peri od.  Wastes l oaded i nto the i nci nerator must be 
pac kaged i n  polyethyl ene bags , cardboard boxes , or other consumab l e packages .  
D i mens i ons o f  these waste pac kages w) l l  be l i mi ted to approxi mate d i mensi ons 
of the meta 1 screeni ng dev i ce ( 2011 x 2711 ) ,  or the d imens i ons of the i nci  nera
tor ram feeder (421 1  x 321 1  x 361 1 ) i f  metal screen i ng i s  not requi red . 

4 . 2 . 2 Sampl i ng .  Samp l i ng equi pment shal l be  capab l e  of taki ng rad i at ion  
swi pes of f i l l ed l i ners or drums pri or to  transport from the i nci nerator 
fac i l i ty .  Off-gas emi s s i ons to  the envi ronment wi l l  be mon i tored as requi red 
by app l i cab l e  Federal and State regul ati ons . 

4 . 2 . 3 Precombusti on Waste Handl i ng. Pri or to i nci nerati on , a scal e shal l 
wei gh the waste to determi ne dens i ty ,  an x- ray machi ne wi l l  survey the waste 
for l arge metal or othei noncombusti b l e  objects , and a gl ove box shal l be 
capab l e  of al l owi ng removal of any of these l arge objects found . Two drum 
dumpers wi l l  be ab l e  to unl oad ei ther compacted or noncompacted waste . No 
screeni ng for PVC or rubber wi l l  be performed i n  the waste handl i ng area . 
Shi e l ded forkl i fts shal l be avai l ab l e to move waste drums i nto the bui l di ng ,  
and to the storage and drum un l oadi ng areas . The waste handl i ng equi pment 
des i gn wi l l  be such that mi n i mal  l i fti ng by personnel  i s  requi red , and a h i gh 
vo l ume throughput of waste for inci nerati on i s  achi eved. 
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4 . 2 . 4  Waste Di sposal  and Process i ng.  For the faci l i ty des i gn wi thout ash  
s o l i di f i cati on prov i s i ons , a s h  handl i ng equi pment wi l l  remotely  trans fer the 
ash from the was te ash  hopper i nto 55- gal l on drums , cap the drums , and 
transfer the drums to a s h i e l ded forkl i ft for removal · from the bui l di ng.  The 
faci l i ty des i gn wi th as h - so l i di fi cati on  prov i s i ons  wi l l  have a space al l ow- . 
ance  for equ ipment to s o l i d i fy and remove sol i di fi ed ash  contai ners ( l i ners ) 
from the b u i l di ng .  To hand l e scrub sol uti on b l owdown , a pump shal l transfer 
b l owdown to ei ther an  o uts i de connecti o n  or to the ash so l i difi cati on  area.  

4 . 3 Fac i l i ty Ava i l ab i l i ty 

The  i nc i nerator faci l i ty wi l l  be des i gned as a demonstrat i o n  faci l i ty for the 
devel opment of l ow- l eve l radi oacti ve - waste i nc i nerat i o n .  No spec i al  provi 
s i o n s  for avai 1 ab i 1 i ty and re 1 i abi l ity , beyond that afforde<;t by good engi 
neeri ng  and operati ng practi ce , wi l l  be provi ded . 

4 . 4 Acces s i bi l i ty 

The  i nc i nerator faci l i ty s hal l be encl osed by a securi ty fence wi th a motor
i zed  gate . Bui l d i ng i ngress  and egress  sha l l be contro l l ed i n  accordance · 
wi th he a 1 th phys i cs procedure s .  F i re exi ts wi l l  be provi ded as requ·i red by 
the Pennsyl vani a Code for F i re . and Pan i c Regul ati ons , the. Department of. Labor  
and  I ndustry ,  and  OSHA requ i rements . Wi th i n the b u i l d i ng ,  access space shal l 
be  a l l owed for equi pment mai ntenance and handl i ng o f  contami nated equi pment 
and tool s .  The l ayout o f  the faci l i ty s hal l take i nto cons i derati on ease o f  
movement o f  equi pment a n d  per�onne l . 

4 . 5 .  Mai ntai nab i l i ty 

The  i nc i nerator faci l i ty fl oor and other surfaces that may requi re decontam i 
nati o n  s ha l l be pai nted and sea l ed wi th epoxy . .  Capabi l i ti es for i so l ati ng 
equ i pment that requi res frequent maintenance ' shal l be provi ded . I n  addi t i o n ; 
prov i s i on s  fdr f l ush i ng radi oacti vel y  contami nated systems s ha l l a l�o  be 
p ro v i ded.  
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4 . 6 Safety 

The i nc i nerator faci l i ty shal l comp ly  wi th the occupati onal expos ure l i mi ts 
of  10 CFR 20 and the gui del i nes of NRC Regu l atory Gu i de 8 . 8 .  Areas s ha l l be 
zoned accordi ng to rad i ati on fi e l ds .  S i gns and marki ngs . shal l be posted to 
fl ag exi ts , fi re protecti on equi pment , rad i ati o� zones , and safety equi pment.  
Radi ati on  areas . shal l be ioned accordi ng to the radi at i o n  l evel s set forth i n  
the General Project Des i gn Cri teri a ( 13587- 2-G01- 100 ) . 1 The faci l i ty wi l l  be 
provi ded wi th an emergency shower , an eyewash  fountai n ,  and a fi rst a i d  box . 
Protecti ve c l othi ng s hal l be provi ded as needed . A hea'l th phys i cs control 
poi nt shal l be prov i ded at the poi nt of entry to worki ng areas from the 
offi ce/personnel change area.  The atmosphere i ns i de the waste preparat i on 
g l ove box wi l l  be mai ntai ned at a negati ve pressure of � to � i nch of  H20 
wi th respect to the fac i l i ty duri ng use .  A sump wi l l  be provi ded to col l ect 
radi oacti ve l i qu i d sp i l l s  or l eaks . 

4 . 7 Personnel  

At any gi ven ti me ., a maxi mum of f i ve operati ng personnel  wi l l  be needed for 
normal fac i l i ty operat i o n .  

' ·  

5 .  Des i gn Requ i rements 

5 . 1 General Requ i rements 

The fac i l i ty des i gn shal l be based upon the BOCA Bas i c  Bui l di ng Code . The 
fac i l i ty s hal l be des i gned for mi n i mal  generat i o n  of radi oact i ve waste and 
for easy decontami nati on of the fl oors . 

5 . 2 Safety Des i gn Bases 

Th i s  fac i l i ty has no safety- re l ated functi on  and , therefore , no safety des i gn 
bases . 
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5 . 3 Codes , Standards , and Regul atory Requi rements 

The i nc i nerator faci 1 i ty des i gn ·, constructi on , and operati on sha 1 1  meet the 
fol l owi ng codes , s tandards , and regul atory requi rements , as app l i cab l e :  

5 .  3 . 1 Federal . 

1 .  1 0  CFR Part 2 0  - Standards for Protecti on Agai nst �ad i ati on 

2 .  10 CFR Part 50 , Append i x  -A - General Des i gn Cri teri a for 
Nucl ear Power P l ants 

3 .  10 CFR Part 50 , Appendi x I - Numeri cal Gui des for Des i gn 
Object i ve� and L i m i ti ng Crind i ti on� for Operati ons  to Meet the 
Cri teri on  1 1 As Low As  I s  Reasonab l y  Achi evab l e11 for Radi oacti ve 
Materi al i n  L i ght-Water- Coo l ed Nucl ear Power Reactor Effl uents 

4 .  2 9  CFR Part 1910 - Occupati onal Safety and Heal th Standards 

5 .  4 0  CFR Part 190 - Urani um Fuel  Cyc l e Standard 

6 .  Occupati onal Safety and Heal th Admi ni strat i on (OSHA) 

5 . 3 . 2 I ndustry .  

1 .  Ameri can Nati onal  Standards I nsti tute (ANSI )  

2 .  Ameri can Soc i ety for Testi ng and Materia l s (ASTM) 

3 .  Bu i l di ng Offi c i al and Code Admi n i strators ( BOCA) 

4 .  Ameri can  I nsti tute o f  Steel Construct i on (AISC)  

5 .  National  Concrete Masonry Assoc i at i on 

6 .  Underwri ters Laboratori es I nc .  ( U L) 
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7 .  Factory · Mutual Engi neeri ng Corporat i on ( FM)  

8 .  Ameri�an I ron and  Steel I nsti tute (AISI ) 

9 .  I nsu l ated Cab l e  Engi neers Assoc i ati on ( ICEA) 

10 . Nati onal  E l ectri cal Manufacturers Assoc i at i on (NEMA) 

11 . I nsti tute of E l ectri cal and E l ectroni cs  Engi neers ( I EEE)  

12 . · Nati onal F i re Protecti on Assoc i at i on (NFPA) 

5 . 3 . 3 USNRC . 

1 . · Regul atory G u i de 1. 21 - Meas uri ng , Eval uati ng , and Reporti ng 
Radi oacti v i ty i n  Sol i d  Wastes and Rel eases of Radi oacti ve 
Materi al s · i n  Li qui ds and Gaseous Effl �ents from Li ght-Water
Coo l ed Nucl ear Power P l ants 

2 .  Regul atory Gui de 1 . 60 - Des i gn Response Spectra. for Se i smi c 
Des i gn of Nucl e.ar Power Pl ants 

3 .  Regul atory G u i de 1 . 61 - Dampi ng Val ues for Sei smi c Des i gn of 
Nucl ear Power Pl ants 

4 .  Regul atory Gu i de 1 . 92 - Combi n i ng Modal Responses and Spati al  
Components i n  Sei smi c Response Analys i s  

5 .  Regul atory Gui de 1 . 140 - Des i gn ,  Testi ng , and Mai ntenance 
Cri teri a for Normal Venti l ati on Exhaust System Ai r F i l trati on 
and Adsorpti on Uni ts of  Li ght-Water-Coo l ed Nucl ear Power 
P l ants 

6 .  Regul atory Gui de 1 . 143 - Des i gn Gui dance for Rad i oacti ve Waste 

Management Systems , Structures , and Components I nstal l ed i n  
L ight-Water-Coo l ed Nucl ear Power P l ants 

A- 7 



7 .  Regul atory Gu i de 8 . 8 - · I nformat i o n  Rel evant to Ensuri ng That 
Occupat i onal  Radi ati on Expos ures at Nucl ear Power P l ants Wi l l  
Be As Low As I s  Reasonabl y  Achievab l e  

8 .  Branch Techni ca l  Pos i tion  ASB 9. 5-1 - Gui de l i nes  for F i re 
Protecti on for Nuc l ear Power P l ants 

5 .. 3 .  4 State . 

P e nnsyl v an i a Department of  Envi ronmenta l Resources ( DER) , Titl e 25 , Chap
ter 123 , Standards for Contami nants 

5 . 4  E n v i ronmental Des i gn Bases 

Normal  rel eases of  rad i o acti ve  materi a l  to the envi ronment from the faci l i ty 
wi l l  be l i m i ted s uch  that the resul tant dose to the publ i c  wi l l  be a sma l l 
fracti o n  of  that a l l owed by 10 CFR Part 50 , Appendi x I .  

The i nc i nerator wi l l  meet the fo l l owi ng emi s s i on l i mi ts as set forth i n  the 
Pennsyl van i a DER , T i t l e 25 , C hapter 123 :  

1 .  Parti c u l ate emi s s i ons  �0 . 1 gra i n per dry standard cub i c  foot , 
corrected to 12 percent C02 . · 

2 .  so2 emi s s i ons �500 ppm , by v o l ume ( dry bas i s ) .  

3 .  V i s i b l e emi s s i o ns (20 percent opac i ty for at l east 57 mi nutes 
i n  any conti nuous 60-mi nute peri od , and at a l l t i mes (60 per
cent opac i ty .  To ensure comp l 1 ance , an opaci ty mon i tor wi l l  
be prov i ded to mon i tor the off-gas effl uent . 

5 . 5 Rad i at i on S h i e l di ng Requ i rements 

Rad i at i o n  s h i e l d i ng -�i l l  be p rovi ded in order to l i m i t  the dose rates as 
fol l ows : 

1 .  Change Area and Off i ce �0 . 5 mrem/hr 
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2 .  Control Pane l /Metal Screen i ng Area S2 . 5 mrem/hr 

3 .  Personnel  Mon i tori ng/Step-Off Pad Area S0 . 1  mrem/hr 

4 .  Work Area Outs i de Sol i di fi cat i on/Ash  Storage S2 . 5 mrem/hr 

5 .  Offs i te dose S25 mrem/year from the s i te 

5 . 6 Layout Requi rements 

The l ayout of the i nc i nerator faci l i ty wi l l  encompass a waste rece i vi ng area , 
an i nc i nerat i o n  process  area , an ash handl i ng area , and an area for al l 
neces sary s upport serv i ces requi red for i nc i nerator operati on and mai n
tenance , taki ng i nto account "As Low As Is Reasonab ly  Ach i evab l e" (ALARA) 
cons i derati ons . The fac i l i ty wi l l  be l ocated so as to al l ow tank truc k 
acces s .  A change area and offi ce wi l l  be provi ded i n  the bui l di ng for 
adm i n i strat i ve acti v i ti es and changi ng of anti contami nation  c l othi ng .  A 
fence wi l l  enc l ose the i nci nerator fac i l i ty for securi ty purposes . 

5 . 7 Materia l s of Constructi on 

5 . 7 . 1 Faci l i ty Materi al s .  The bui l d i ng hous i ng the i nci nerator s hal l be a 
pre- engi neered , ri g i d  frame metal bui l di ng .  The bui l di ng wi l l  b e  desi gned 
for the bas i c  wi nd and snow l oads spec i fi ed i n  the TMI C i v i l Structural 
Des i gn Cri teri a .  The bui l d i ng wi l l  be desi gned for m i n i mum sei smi c l oads as 
determi ned by the BOCA Bu i l di ng Code , and· wi l l  be sei smi cal ly  checked i n  
accordance wi th NRC Regul atory G u i de 1 . 143 . The foundation  wi l l  be re i n
forced concrete and of  a comb i ned mat des i gn .  A 4- i nch  curb shal l b e  pro
v i ded to contai n any fi re water re l eased wi th i n the bui l di ng .  The construc
t i o n  j o i nt between  the curb and s l ab shal l contai n a water stop . A l l s h i e l d 
wa l l s  ·i ns i de the fac i l i ty wi l l  be re i nforced concrete . A l oadi ng doc k wi l l  
be prov i ded outs i de the bui l di ng wi th detai l s  s i mi l ar to those of the mai n 
bui l di ng .  

: 5 . 7 . 2 I nc i nerator Systems Equ ipment.  Al l materi al s for the serv i ce s upport 
syst�ms and i nterconnecti ng p i p i ng for the i nc i nerator shal l be compat i bl e 
wi th the fl u i ds whi ch they handl e .  
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5 . 8  Pai nti ng and Coati ng Requi rements 

A l l f l oors and wal l s ,  except those i n  the l oad center room a�d HVAC equipment 
room , s ha l l be sea l ed wi th epoxy up to the curb hei ght. The fo l l owi ng areas 
s ha l l have the fu l l he i ght of the wal l s  coated wi th epoxy to al l ow for 
decontami nat ion :  

1 .  Trash Storage 

2 .  I nci nerator 

3 .  Scrub Sol uti on  

4 .  Ash  Handl i ng 

The epoxy coati ng shal l have a Cl ass  I surface burn i ng characteri sti c (0  to 
25 when tes ted to ASTM E 84) . Al l doors and frames shal l rece i ve manufac
turer • s  s tandard pri mer and f i e l d  app l i ed fi n i s h  coat i ng .  

5 . 9 E l ectri cal Requi rements 

5 . 9 . 1 Power .  E l ectri cal power for the i nc i nerati on faci l i ty wi l l  be pro-
. 

v i ded from an exi sti ng 13 . 2- kV overhead l i ne v i a  a 13 . 2  kV to 480 V ,  3 phase , 
pad�mounted transformer adjacent to the i nc i nerator bui l di ng .  Power from the 
trans former to the i nc i nerator serv i ce entrance equi pment wi l l  be v i a  under
ground ducts . I n  addi t i o n , a second source of 480 vol t  power wi l l  be pro
v i ded for redundant serv i ce to the i nduced draft fans (two) , and the scrub 
so l uti on rec i rcu l at i o n  and transfer pumps ( four) . A motor control center 
( MCC)  wi th a req u i red serv i ce entrance di sconnect swi tc� wi l l  be provi ded to 
s uppl y  a l l faci l i ty e l ectri cal l oads . A sect i on of  the MCC wi l l  serv i ce 
redundant l oads and wi l l  be connected to the mai n  MCC . secti on  wi th an auto
mat i c  transfer swi tch .  A l l e l ectri cal l oads wi l l  nor�al ly  b e  suppl i ed from 
the 13 . 2- kV overhead l i ne .  

5 .  9 .  2 L i ghti ng .  The  norma 1 1 i ght i ng  system for the i nc i nerator faci 1 i ty 
wi l l  prov i de adequate i l l umi nation  l evel s and conveni ence power for operati ng 
and serv i ce condi ti ons . · I n add i ti on , i t  serves as a di stri b ut i on system for 
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mi sce l l aneous smal l l oad requi rements . Thi s system cons i sts of a comp l ete 
d i stri buti on  network of cabl es , raceways , trans formers , l i ghti ng pane l s ,  
l i ghti ng fi xtures , receptacl es , and swi tches . Li ghti ng l evel s wi l l  be 20 fc 
i n  mechani cal equi pment room areas , 30 fc i n  process areas , and 100 fc i n  the 
offi ce area� Exteri or l i ghti ng l evel s wi l l  be i n  accordance wi th exi sti ng 
s i te surve i l l ance requ i rements . 

An emergency l i ghti ng system wi l l  prov i de emergency l i ghti ng for egress 
routes and wi l .l cons i st of i nd i v i dual , se l f-contai ned , seal ed- beam battery 
uni ts (8- hour rated) .  These battery u n i ts are connected to the normal ac 
source to mai ntai n battery charge , and automati cal ly  transfer to thei r 
i nternal batteri es upon l oss  of  ac power.  I l l umi nati on  l evel s wi l l  be as 
requi red by the Pennsyl vani a Department of Labor and I ndustry F i re and Pan i c 

' 

Regu l ati ons . 

5 . 9 . 3 · Cab l e .  Power and control i nstrument cab l e  wi l l  meet I EEE  383 f l ame --

res i stance tests . Capac i ty rat i ng and group derati ng factors of cab l es wi l l  
be i n  accordance wi th ICEA P-46-426 for cab l es i n  condui t ,  ducts , and trays 
wi th mai ntai ned spaci ng.  ICEA P- 54-440 wi l l  be used for cab l es i n  random 
fi l l ed trays . 

S i ngl e phase branch c i rcu it  wi ri ng for receptacl e  and l i ghti ng runs wi l l  be 
copper wi th i ns u l ati on  rated for 75 C ,  12 AWG m i n i mum gauge . · I nsu l ati on wi l l  
be 600 vol t ,  type THW , moi sture and heat res i s_tant thermopl asti c .  Li ghti ng 
f i xture wi re shal l be C l ass B stranded , ti nned copper wi th i nsul ati on rated 
for 200 C ,  14 AWG mi n i mum gauge . I nsu l ati on wi l l  be 600 vol t ,  type SF-2 
s i 1 i cone rubber. 

Polyv i nyl chl ori de ( PVC ) i nsu l ati on wi l l  not be used i n  any cabl e construc
t i on wi th the except i o n  of l i ghti ng and receptacl e  wi ri ng , whi ch wi l l  be 
total ly  encl osed i n  condu i t .  Al l l i ghti ng and receptacl e  wi re shal l carry 
Underwri ters Laborator i es approval .  
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5 . 10 Mechani cal Requi rements 

5 . 10 . 1 Genera l . The faci l i ty shal l be desi gned wi thout fl oor . drai n s .  Any 
wate r  that may spi l l  on the f l oor wi l l  be contai ned by the bui l di ng curb , and 
wi l l  be  removed by mops or  wet vacuum c l eaners that wi l l  transfer water from 
the f l oor to portab l e  contai ne rs .  A s ump wi l l  be prov i ded i n  the scrub 
s o l uti on  area to co l l ect l e�kage or overfl ow from the scrub sol uti on or 
b l owdown tank .  Any water col l ected i n  the sump wi l l  b e  transferred to 
portab l e drums or other s u i tab l e contai ners by us i ng a portabl e  s ump pump . 

5 . 10 . 2 Waste Recei v i ng .  Waste shal l be brought to the i nci nerator faci l i ty 
i n  55-ga l l on drums . Drums of  noncompacted waste wi l l  be packaged i n  doub l ed 
p l a sti c bags ; waste compacted i n  drums wi l l  not be bagged.  The i nci nerator 

· fac i l i ty wi l l  be capab l e of rece i v i ng and stori ng one day • s worth of drums 
fi 1 1  ed wi th waste . The waste wi l1 be un 1 oaded , we i ghed , and surveyed for 
metal or other l arge noncombusti b l e  obj ects pri or to i nc i neration  . .  There 
wi l l  be  no prov i s i ons  to assay the waste for radi onuc l i de content at the 
i ncfnerator faci 1 i ty .. Empty drums wi 1 1  not be decontami nated pri or to 
remova l  from the· fac i l i ty .  

5 . 10 . 3 Waste Inci nerati o n .  Waste shal l b e  fed t o  the i nc i nerator at the 
rate of 350 pounds per hour (maximum) . Prov i s i ons shal l be made for the 
i nc i nerat i o n  of waste oi l and res i ns .  

5 . 10 . 4 Ash  Handl i ng .  Ash wi l l  be  trans ferred from the i nci nerator chamber 
to a n  ash  hopper l ocated i n  the ash pac kagi ng/ash sol i di fi cati on area.  The 
ash  i n  thi s  hopper  s hal l be remotely  l oaded i nto contai ners for transport 
from the fac i l i ty .  

5 . 10 . 5 Scrub Sol uti on D i sposa l . Prov i s i ons s hal l be made for the transfer 
of b l owdown scrub s o l uti on from the b l owdown storage tank to ei ther the 
fac i l i ty s o l i di fi cati on area ( i f  avai l ab l e ) , or to a l ocat i o n  outs i de the 
b u i l d i ng for trans fer  to a l i qu i d  radwaste system . 

5 . 10 . 6 Ash  S.o l i di f i cati on .  A spa�e al l owance for a remotel y  operated ash 
s o l i di fi cat i o n  system s ha l l be provi ded for the faci l i ty des i gn wi th ash 
s o l i di fi cat i o n  prov i s i on s .  
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5 . 10 . 7 F i re Protect i o n  Requi rements . An early  warn i ng fi re detecti on system 
cons i sti ng of i on i zat i o n  and rate- compensati ng fi re/smoke detectors shal l 
al arm l ocal ly  and i n  the TMI-2  mai n  control room . Pri nc i pal  fac i l i ty fi re 
protecti on s hal l be prov i ded by a wet p i p e ,  fused head spri nkl er system i n  
accordance wi th NFPA 13 . Bac kup fi re suppress i on capabi l ity wi l l  be avai l 
abl e from portab l e fi re exti ngui shers i n  accordance wi th NFPA 10 , from hose 
ree l s i n  accordance wi th NFPA 14 , and from fi re hydrants l ocated outs i de the 
bu i l d i ng i n  accordance wi th NFPA 24 . F i re wal l s  and barri ers wi l l  be pro
v i ded as requi red by the Pennsyl vani a Code , F i re and Pan i c  Regu l ati ons . 

5 . 10 . 8  Heat i ng, Venti l at i ng, and Ai r-Condi t i on i ng ( HVAC) Requi rements . The 
HVAC system wi l l  provi de an envi ronment s u i tab l e for personnel comfort �nd 
equi pment performance . The fol l owi ng maxi mum and m i n i mum temperatures shal l 
be mai ntai ned (max . summer , m i n .  wi nter) : 

1 .  I nc i nerator area:  120 F summer , 5 0  F wi nter 

2 .  Support serv i ce equi pment area:  104 F summer ,  5 0  F wi nter 

3 .  Waste handl i ng area : 85 F summer , 5 0  F wi nter 

4 .  Off i ce :  78 F summe r ,  68 F wi nter ( nomi nal ) 

The system shal l exhaust more ai r from the bui l di ng than the outs i de supp ly 
ai r to the bui l di ng .  Outs i de supp ly ai r shal l be f i l tered and heated (when 
requi red) before bei ng s uppl i ed to the bu i l di ng by a sheet metal duct system . 
Exhaust ai r from the bu i l di ng ·  shal l be fi l tered ·by h i gh effi c i ency part i cul ate 
a i r ( HEPA) fi l ters to remove contami nated part i c l es before bei ng exhausted to 
the outs i de .  Exhaust a i r from the bui l di ng shal l be mon i tored for ai rborne 
part i cu l ate radi oacti v i ty .  Exhaust ai r ports from the waste sorti ng g l ove 
box s ha l l be ducted to an exhaust ai r header whi ch wi l l  be connected to the 
bu i l di ng exhaust . a i r duct . An i so l at i on damper shal l be prov i ded i n  thi s  
exhaust ai r header so that i n  the event the radi atibn l evel i n  the gl ove box 
becomes unacceptabl e ,  i t can be i so l ated by manual ly  c l os i ng the i so l at i on 
damper.  Wi thi n the i nc i nerator fac i l i ty ,  the bui l di ng air fl ow sha l l be 
mai ntai ned from areas of l ower radi at i o n  l evel  to areas of h i gher radi ati on 
l eve l . 
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5 . 10 . 9  Support Serv i ces . 

5 . 10 . 9 . 1 Serv i ce Ai r Sys tem- -The serv i ce ai r system wi l l  provi de a conti nu
ous  s uppl y  of ai r for proces s  i nstrumentat i o n , shutdown , and ash transfer 
needs , and for bu i l di ng HVAC i nstrumentati on  needs . Th� system shal l be 
capab l e  of  prov i d i ng 20 scfm ,  100 ps i g ,  of dry and o i l free ai r .  An ai r 
recei v�r s ha l l be p rov i ded to ensu�e safe , orderly  shutdown . 

5 . 10 . 9 . 2 Demi nera l i zed Water System- -The demi neral i zed water system shal l 
s upp l y  a l l water serv i ce needs of the i nci nerator faci l i ty .  The system shal l 
p rov i de conti nuous make up water to the scrub soluti on tank ,  and shal l supp ly 
f i l l  and/or fl ush  water for the emergency fi l l  tan k ,  causti c addi ti on tank ,  
l i ner  or drum was h  stat i o n  (only i n  a s h  handl i ng o r  sol i di f i cat i o n  area) , 
c l osed cool i ng water compres s i on tank ,  b l owdown tank and b l owdown proces s  
l i ne ,  i nc i nerator ram fe�der , so l i di fi cati on ( i f  appl i cab l e ) , and mi scel 
l aneous serv i ce connecti ons . The source of demi neral i zed water shal l be from 
a storage tank l ocated adj acent to the i nc inerator bu i l di ng ,  s i zed to approx
i matel y  one week • s  worth of water ;  the tank s hal l be refi l l ed by a tank 
truc k.  

5 . 10 . 9 . 3 Cool i ng Water System--The coo l i ng water system shal l s upply cool i ng 
water tc the i nc i nerator scrub so 1 uti on coo 1 er  and wet off-gas condenser .  
The system s hal l be  capab l �  o f  del i veri ng 180 gpm at a mi n i mum pressure of 
25  ps i g  and a maxi mu� tempetature of  110 F.  The cool i ng l oop wi l l  be c l osed 
i n  order to prevent d i rect re l eases of rad i oacti ve scrub sol uti o n  l eaks to 
the env i ronment . 

5 . 10 . 9 . 4 Fuel  O i l System--The- fue l o i l system shal l s upp l y  a 3 ps i g  supply  

o f  fuel  o i l to  the  i nc i nerator .  The fue l  oi l source shal l be  from a storage 
tan k l ocated outs i de the bu i l di ng s i zed to hol d approx i mately  one wee k • s 
worth of _ fue l  oi l .  The fuel  o i l tank s hal l be surrounded by a fi re wal l  on 
the three s i des c l osest to the i nc i nerator bu i l di ng .  
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5 . 11 I nstrumentati on and Control Requ i rements 

5 . 11 . 1 Process .  

5 . 11 . 1 . 1 I nstrument Ai r--Contro l s for operati on o f  the i nstrument ai r system 
wi l l  be prov i ded on the compressor s ki d .  An al arm for l ow ai r pressure wi l l  
be prov i ded on the i nc i nerator control pane l . 

5 .  11 .  1 .  2 Demi nera 1 i zat i on (Makeup) Water-- Leve 1 i nd i cat i on , temperature 
i ndi cati on , and l ow- l evel al arm for the demi neral i zed water storage tank , and 
control for the demi neral i zed water transfer pump , wi l l  be prov i ded on the 
i nc i nerator control pane l . Thermostat control wi l l  be provi ded for the tan k  
i mmers i 6n heater . 

. 5 . 11. 1 . 3 Cool i ng Water-�Local contro l s  and i nstrumentati on wi l l  be provi ded 
for the cool i ng water system . A troubl e  al arm wi l l  be provi ded on  the 
i nc i nerator control panel . 

. 5 . 11 . 1 . 4 · Fuel O i l - - Level i ndi cati on and l ow- l evel  al arm f'or the fuel oi l 
. storage tank , and control for the fuel o i l pum� , wi l l  be prov i ded on the 

i nc i nerator control · pane l . Thermostat control wi l l  be provi ded by the fuel 
o i l l i ne heat traci ng. 

5 . 11 . 1 . 5 Scrub Sol uti on System--Hi gh- l evel al arms . wi l l  be provi ded i n  the 
TMI-2  mai n  control room for the scrub so l uti on tan k  and the b l owdown t.ank. 

5 . 11 . 1 . 6 Waste O i l and S l owdown Pumps-- Local · contro l s wi l l  be prov i ded for 
the operat i on of these pumps . 

5 . 11 . 2 Fac i l i ty .  

5 . 11 . 2 . 1 HVAC-- Local  contro l s  and i nstrumentati on wi l l  b e  provi ded for the 

HVAC supply and exhaust system . I ndi cati on and al arms wi l l  be prov i ded on 

the i nc i nerator control panel for the exhaust fi l trati on system di fferenti a l  

pressure and fl ow. 
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5 . 11 . 2 . 2 F i re Protect i o n- - Local · fi re a l arms and an a l arm i n  the TMI - 2  mai n  
cont�ol room wi l l  be prov i ded .  

/ 

5 . 12 Rad i at i on Moni tori ng 

Rad i at i o n  mon i tori ng wi l l  be s upp l i ed for area radi at i on process  mon i tori ng , 
and  e ff l uent moni tori ng .  Area radi ati o n  mon i tors wi l l  be  i n  the fol l owi ng 
l ocati ons : 

1 .  Near the  offi ce , at  the waste e ntrance and  exi t  point 

2 .  Control panel  area ( common to the i nc i nerator l oadi ng and 
waste sorti ng area) 

3 .  I n  the passageway t o  the support serv i ces area ( near the ash  
hand l i ng/sol i dif i cat i o n  area) 

Proce s s  moni tors �i l l • be  l ocated on each scrub sol uti on fi l ter and the scrub 
s o l uti o n  b l owdown tank to determ i ne the need for changeout of the f i l ters and , 
to mon i tor bu l k radi oacti v i ty of  the scrub so l uti on .  Effl uent mon i tors wi l l  
be l ocated at the fac i l i ty HVAC re l ease poi nt and the off- gas rel ease poi nt ; 
there wi l l  be two mon i tors at the off-gas re l ease poi nt.  The area ·radi at i on 
mon i tors and the process  mon i tors wi l l  a l arm at the i nc i nerator control 
panel . The effl uent mon i tors wi l l  a l arm at the i nc i nerator contro l pane l and 
i n  the U n i t 2 mai n control room.  The effl uent mon i tors wi l l  be conti nuous ly  
recorded.  

5 . 13 I nterl ocks and Admi n i strat i ve Contro l s 

PVC and rubber content of  the i nc i nerator waste feed shal l be admi n i stra
t i ve l y  contro l l ed at the poi nt of waste generat i on s uch that the b l owdown 
nece s sary from the scrub so l uti �n i s  l i m � ted to 375 gal l ons  per week .  The 
HVAC �ystem s hal l s hut down whenever a f i re or smoke detector is acti vated.  

' 
A remote a l arm· shal l be provi ded at t.he· TMI-2  mai n contro l ,  room to i ndi cate a 
f i re i n  the i nci nerator faci l i ty .  
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5 . 14 Communi cations  

Communi cati ons wi l l  be provi ded by equi pment ti es ·i nto the p l ant publ i c  
address  system , and by a n  i ntercom for i nternal commun i cati ons on ly .  Tel e
phone servi ce wi l l  be provi ded i n  the offi ce . 
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APPENDI X  B 

GPU COST INFQRMATIONa 

GPU COSTS AND O&M COSTS FOR I NCINERATOR STUDY 

Pri or to Owner Acceptance 

1. GPU management 

$11 , 530/month for 36 months 

2 .  Techni cal support pri or  to operati ons 

$26 , 700/month for 12 months 

3 .  Techni cal support duri ng startup testi ng 

$33 , 330/month for 3 months 

4 .  O&M duri ng startup testi ng 

$53 , 330/month for 3 months 

$415 , 000 

$320 , 000 

$100 , 000 

$160 , 000 

Demonstrati on Per i od (As sumed to be di stri buted evenl y  6 months after 
startup testi ng) 

1.  Modi fi cat i on resul ti ng from startup 
testi ng and demonstration  $300 , 000 

2.  Techni e:al support $ 80 , 000 

3 .  Documentati on of startup and 
demonstrati on $ 80 , 000 

4 .  O&M $300 , 000 

a. Taken · from GPU l etter TMI- I I - R-4300-81- 181 , dated June 26 , 1981 . 
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P r i o r  to Owner Acceptance 

1. Management _ 

Proj ect Manager 
Project Engi neer 
Operati ons Revi ews 
Consu l tant Revi ews 

BACK�P FOR GPU COSTS 

1� man-year/year· 

3000 hrs/yr x' 3 years x $35/hr = $315 , 000 

L i cens i ng Management · 1000 hrs x $40/hr 

QA Management and Procedure Rev i ew 
1500 hrs x $40/hr 

$415 , 000/36 months = $11 , 530/month 

2 .  Techn i ca l  Support Pri or to Operations  

Startup Program , Wri te ,  Revi ew ,  Approve 
Startup Scop e , Specs , Procedures 
( Approxi mate l y  20 ) 

Operati on  Procedures , Wri te ,  Rev i ew ,  Approve 
Tech n i cal  Spec i fi cat i ons  ·for Faci l i ty 
Trai n i ng Program 

A s s ume Four Engi neers Fu l l T ime for 1 year 

8000 hrs x $40/hr 

3 .  Techni ca l  Support Duri ng Startup Testi ng 

A s s ume F i ve Engi neers Fu l l T i me for 3 Months 
Executi ng and Observ i ng Procedures 

. 2500 hrs. x $40/hr 

4 .  Operati ng and Mai ntenance D uri ng Startup Testi ng 

Ass ume that Normal Operat i on Requi res Three 
Persons , Add One Extra Duri ng Startup 

A l so  As s i gn Three Persons Hal f T i me to Cover 
I nstrument Cal i brati on , Contro l System Tun i ng ,  
E l ectri cal Mai ntenance , Mechan i cal  Mai nte�ance , 
Heal th Phys i cs , Waste De l i very , etc . 

Four Operators x 24 hrs x 5 days x 13 wks x $20 = 

day wk hr 
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= $ 40 , 000 

= $ 60 , 000 
$415 , 000 

$320 , 000 . 

$100 , 000 

124 , 800 

( 

... 



Three Mi sce l l aneous x 12 - hrs x 5 days x 13 wks x $15 = $35 , 100 
day wk hr 

Approxi mate ly  $160 , 000 

5.  Modi fi cati ons Resu l t i ng from Startup 

Testi ng - e . g .  Rel ocati ng Items , Modi fyi ng I nstrumentat i on and 
Contro l s ,  . Addi ti onal Wal l s ,  etc . 

Approxi mate ly $300 , 000 

6 .  Techni cal Supp ly  Duri ng Demonstrati on 

Two Engi neers x 8 hrs/day x 5 days x 26 wks x $40/hr = $83 , 200 
wk 

Approxi mate ly  $80 , 000 

7 .  Documentat i o n  of Startup and Demonstrat i on 

Assume 1 man-year 2000 hrs x $40/hr = $80 , 000 

8.  O&M Duri ng Demonstration  . 

Two Operators x 3 Shi fts x 8 hrs x 7 days x 26 wks x $20/hr = $175 , 000 

1 Waste Handl er x 3 Shi fts x 8 hrs x 7 days x 26 wks x $15/hr = $ 65 , 500 

1 Heal th P hys i cs x 12 hrs x 7 days x 26 wks x $15/hr = $ 33 , 000 

1 Mai ntenance x 8 hrs x 5 days x 26 wks x $15/hr = 

1 Manager x 2 hrs x 5 days x 26 wks x $35/hr = 

Approxi mately  
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$ 15 , 600 

$ 9 ,100 
$298 , 200 

" $300 , 000 




