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DECAY CHARACTERISTICS OF ONCE-THROUGH LWR AND LMF3K SPENT F'UELS, 
HIGH-LEVEL WASTES, AND FUEL-ASSEMBLY STRUCTURbL MATERIAL WASTES 

A. G. Croff and C. W. Alexander 

ABSTRACT 

The decay characteristics of spent fuel, high-level waste, 
and fuel-assembly structural material (cladding) waste are pre- 
sented in the form of OKICENZ output tables for (1) a pressurized 
water reactor operating on a once-through cycle with low-enrich- 
ment uraiiium feed, (2) a boiling-water reactor operating on a 

once-through cycle with low-enrichrent uranium feed, and (3) a 
liquid-metal fast breeder reactor being fueled with depleted 
uranium enriched with discharged light water reactor plutonium 
on a once-through basis. The decay characteristics given include 
the mass (g), radioactivity (Ci), thermal power (W), photon 
activity (photons/s and MeV/W-s in 18 energy groups), and neutron 
activity (neutrons/s) from (a,n) and spontaneous fission events. 
The first three characteristics are given for each element and 
for the principal nuclide contributors to the activation products, 
actinides, and fission products. Also included are a summary 
description of the ORIGEN2 reactor models that form the basis 
for the calculated results and a physical description of the 
fuel assemblies for the three reactors. 

1. INTRODUCTION 

The purpose of this document is to provide characterization of the 

principal nuclear fuel cycle materials typical of existing and projected 

nuclear reactors. The reactors considered in this report are (1) a 

pressurized water reactor (PWR) operating on a once-through cycle with 

low-enrichment uranium feed, (2) a boiling-water reactor operating on a 

once-through cycle with low-enrichment uranium feed, and (3) an advanced- 

oxide liquid-metal fast breeder reactor (LMFBR) with a burnup equal to 

100,000 MWdlMTIHM. The LMFBR uses typical light water reactor (LWR) 

plutonium as the fissile material and depleted uranium as the fertile 

material on a once-through (i.e., no plutonium recycle) basis. The 

three nuclear fuel cycle materials that are characterized in this report 

are (1) the spent fuel, (2) the high-level waste (HLW) from reprocessing, 

k 

* 
MTIHM - metric tons of initial heavy metal. 
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and ( 3 )  t h e  fuel-assembly s t r u c t u r a l  m a t e r i a l  ( c l add ing)  waste from 

rep rocess ing .  The c h a L a c t e r i z a t i o n s  c o n s i s t  of a surrtmaty of the mass, 

r a d i o a c t i v i  t y S  thermal  power, photon a c t i v i t y ,  and neu t ron  a c t i v i t y  of 

the  m o s t  impor tan t  n u c l i d e s  i n  each of  t h r s e  mater ia ls .  The c h a r a c t e r i -  

z a t i o n s  cort ta ined h e r e i n  a r e ,  i n  g e n e r a ? ,  based on 1 MTPHM; that  i s ,  t h i s  

r e p o r t  does  riot c o n t a i n  p r o j e c t i o n s  of the  amounts of  t h e s e  m c i t ~ ~ j a l s  

cxpec ted  t o  ex i s t  i n  t h e  f u t u r e .  

The r e p o r t  first: g i v e s  a summary d e s c r i p t i o n  of the r e a c t o r  models 

upon which t h e  s p e n t  1iui:J.ea.r f u e l  composition. depends.  A l s o  i.ncX.uded h e r e  

are descri.pt.i.ons of t h e  f resh Euel and t h e  physi-cal  c h a r a c t e r i s t i c s  of t h e  

fuel.  a s sembl i e s .  Next:, a d e s c r i p t i o n  of t h e  r e p r o c e s s  i.ng p l a n t  pa rame te r s  

rei-want t o  t h e  g e n e r a t i o n  of the HLI.7 and c l a d d i n g  waste from t h e  respec-  

t i v e  f u e l s  i s  g iven .  Fol lowing t h i s  are (1)  a summary d e p i c t i o n  of t h e  

c h a r a c t e r i s t i c s  of t h e  s p e n t  f u e l ,  HLW, and c l a d d i n g  waste as a f u n c t i o n  

of decay t i m e  i n  the form of graphs  and ( 2 )  a summary 3i.scussi.on r e f e r r i n g  

t o  t h e  t a b u h r  d a t a  i n  t h e  appendixes  t h a t  g i v e s  more d e t a i l e d  n u c l e a r  

material  c h a r a c t e r i s t i c s .  

A l l  n u c l e a r  mater ia l  c h a r a c t e r i s t i c s  con ta ined  i n  & h i s  report were 

gene ra t ed  u s i n g  a n  updated v e r s i o n  of the O R I W N  computer code,  c a l l e d  

ORTGEN2 I 1- 3 

2 .  DESCRIPTION OF REACTOR MODELS AND FUEL ASSEMBLIES 

2.1  D e s c r i p t i o n  of  IAwP, Models 

A summary d e s c r i p t i o n  of  t h e  c h a r a c t e r i s t i c s  of t h e  PWR and RWR 

r e a c t o r  models4 is  g iven  i n  Table  1. 

of uranium t h a t  c o n t a i n s  3 . 2  wt % 235U. 

880 ful l -power days  d u r i n g  an approximate 3-y t i n i c e  span  a t  a s p e c i f i c  

power of 37.5 MW/MTIHM, r e s u l t i n g  i n  a f u e l  burnup of 33,000 MWd/MTIHM. 

The  uranium i n  the d i scha rged  f u e l  c o n t a i n s  $0.83 w t  % 235U, and t h e  f u e l  

c o n t a i n s  $0. 95 wt 2 t o t a l  plutonium. 

The PWR i s  r r i u e l e d  with 33.78 tonnes 

This f u e l  i s  i r r a d i a t e d  f o r  

The BWK is  r e f u e l e d  w i t h  36.68 tonnes  o f  uranium t h a t  c o n t a i n s  
235u 

2 . 7 5  w t  2 . The f u e l  i s  i r r a d i a t e d  f o r  1062 f u l l - p o w e r  days  d u r i n g  
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Table  1. Summary d e s c r i p t i o n  of LWR model 

Parameter PWR-u BWR-U 
- - 

E l e c t r i c  power, MW(e) 1.250 1250 

Thermal power, MW(t) 3800 3800 

(7: Average s p e c i  i c  power, 

Average f u e l  burnup,  

6 Mw ( t )  /MTIHM 

Mwd /MTIHM 

I r r a d i a t i o n  d u r a t i o n ,  
fu l l -power  days 

Refue l ing  c y c l e  l eng th ,  
fu l l -power  days  

37.5 

33,000 

25.9 

27,500 

880 1062 

293 3 265.5 

days  a t  80% c a p a c i t y  f a c t o r  367 332 

Charge, k g l r e f u e l i n g  c y c l e  
(kg lyea r  a t  80% c a p a c i t y  f a c t o r )  

235u 

T o t a l  uranium 

Discha rge ,  k g / r e f u e l i n g  c y c l e  
(kg/year a t  80% c a p a c i t y  f a c t o r )  

235u 

T o t a l  uranium 

P 
F i s s i l e  plutonium' 

d 
T o t a l  p lu tonium 

T o t a l  (U + Pu) 

T o t a l  heavy metal 

1.081 
(1077) 

1009 
(1110) 

33,778 36,680 
(33,647) (40,369) 

267 
(266) 

32,173 
(32 048) 

2 10 
(209) 

308 
(307) 

32,481 
(32,354) 

32,503 
(32,376) 

276 
(304) 

35,319 
(38,872) 

217 
(239) 

309 
(340) 

35,628 
(39,212) 

35,647 
(39,233) 

a 

bMTIJ3M = metric ton  of i n i t i a l  heavy m e t a l .  

Based on f u l l  power and f u e l  charged .  

e239pu + 241p, + 239Np 

d238Pu f 239Pu + 240Pu + 241Pu 4- 242Pu 4- 239Np. 



an  approximate 4-y t i m e  span  a t  a spec i f ic .  power o r  25.9 MW/MTIHM, r e s u l t -  

ing i n  a file1 burnup of 27,500 MWd/MTIHM. 

fue l  c o n t n i r ~ s  W.78 wt % 235U, and t h e  f u e l  coiiLains %0.87 wt 2 t o t a l  

plutor i i  um. 

The uranium i n  tlic d i scha rged  

2.2 D e s c r i p t i o n  of t h e  WFBK Models 

5 
A surnrnary d e s c r i p t i o n  of  t h e  LMEBK model. used i n  t h i s  r e p o r t  i s  g iven  

i n  Table  2 .  The LMFBR is  r e f u e l e d  wi th  9 .79  MTIHM of  c o r e  fuel . ,  6.05 MTIHM 

of a x i a l  b l a n k e t  f u e l ,  and 7.98 MTIHM of r a d i a l  b l a n k e t  f u e l  Both bl-ankets  

are comprised e n t i r e l y  of d e p l e t e d  urariium (0.2 w t  % 235U) i n  the form of 

ox ide  p e l l e t s .  The c o r e  f u e l  i s  comprtsed of the  same d e p l e t e d  uranium 

enr i ched  w i t h  18.5% t o t a l  plutonium (12.6 w t  % f i s s i l e  p lu tonium) .  T h e  

c o r e  f u e l  i s  i r r a d i a t e d  f o r  822 ful l -power days  d u r i n g  an  approximate 

3-y t i m e  s p a n  a t  a apecif-i .c power of 12.3 MW/MTIHM, r e s u l t i n g  i n  a f i n a l  

c o r e  fuel burnup of 101.,300 MWd/MTPHM. The axial. b l anke r  f u e l ,  whi.ch i s  

con ta ined  i n  t h e  same assembly as the  core, has achieved  a burriup of 

5660 MWd/MTIHM a t  d i s c h a r g e .  'The r a d i a l  b l a n k e t  fuel.  i s  i r r a d i a t e d  f o r  

6 y and i s  moved from t h e  outermost  t o  the innermost row of t h e  r a d i a l  

b l a n k e t  d u r i n g  this t i m e ,  r e s u l t i n g  i n  a burnup of 7220 MWd/MTIHM a t  

d i scha rge .  

The d i scha rged  tort' Cue1 c o n s i s t s  of 8.78 t o m e s  of heavy m e t a l  

(i.c., %IO% of the  c o r e  fue l  h a s  been f i s s i o n e d )  t h a t  con ta ins  19.2 w t  % 

t o t a l  plutonium. The a x i a l  b l a n k e t  c*ontains  Q3.2 wt % t o t a l  plutonium, 

and t h e  r a d i a l  b l a n k e t  %3.7 w t  % t o t a l  plutonium. 

2 . 3  Description of Fuel  Assemblies 

2 . 3 . 1  LWR f u e l  a s sembl i e s  __.I __._____-- 

A phys ica l  d e s c r i p t i o n  of t h e  RWR and PWR f u e l  a s sembl i e s  i s  given 

The basic component of t h e  f u e l  assembly i s  a f u e l  element i n  Table  3 .  

( r o d ) ,  which i s  a Z i rca loy  shea th  c o n t a i n i n g  uranium ox ide  f u e l  p e l l e t s .  

The d iameter  of  t h e  e lements  i s  s l i g h t l y  l a r g e r  than t h a t  of an o r d i n a r y  

p e n c i l .  

are  p l aced  a t  intervals over  t h e  l e n g t h  of t h e  elemcnts. 

The e l emen t s  are h e l d  i n  a s q u a r e  a r r a y  w i t h  g r i d  s p a c e r s ,  which 

The t o t a l  h e i g h t  
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T a b l e  2 .  Summary character is t ics  f o r  an advanced-ox ide  
L W B R  f u e l e d  w i t h  LWK p l u t o n i u m  

._.-I__.- __... ........ ___ I__ _I__ I_ ...... 

P a r a m e t e r  
. 

E l e c t r i c  power,  MW(e) 

Thermal p o w e r ,  m ( t )  

Average  s p e c i f i c  power,  

Average  f u e l  burn l ip ,  

b 

MW(t) /MTIHN 

MWd /MT I H M  

Irradi-at ion d u r a t i o n ,  
full .-power d a y s  

€ u l l  -power d a y s  

d a y s  a t  80% c a p a c i t y  fact.or 

Xefueling c y c l e  l.ength, 

F u e l  r e g i o n ( s )  n 
.... ___._I ....... -.-- __ ...... 

COfAB +AB co AB KB coi-afi 

1144 40 

3621 1 2 5  

123 .26  6 - 8 9  

101,300 5660 

821 .8  821 .8  

342 .4  342 .4  

4 2 8 . 0  428 .0  

Charge,  k g / r c f u e l i n g  c y c l z  
(kg/year a t  80% c - a p a c i t y  f a c t o r )  

F i s s i l e  uran iun?  1 6 . 2  1 2 . 1  
(17 .3)  (12 .9 )  

To t a  L u r a n  i uin 7980 6049 
(8512) (6452)  

1235  0 d Fissile p l u t o n i u m  
(1317)  ( 0 )  

(1929)  ( 0 )  
T o t a l  p l u t o n i u m  1808  0 

T o t a l  (U i- Pu) 9788 6049 
(10 ,441)  (6452)  

D i s c h a r g e ,  k g / r e f u e l i n g  c y c l e  
( k g / y e a r  a t  80I  c a p a c i t y  f a c t o r )  

e 
F i s s i l e  u r  a n  iuin 

h L a 1  uran ium 

F i s s i l e  p lu ton iumL 
1 

'Tot a 1 p l u t o n i u m  

T o t a l  heavy m e t a l  

6 . 7  
(7 .1)  

7060 
(7531)  

1092 
(1165)  

1 6 8 3  
(1795) 

(9326) 

8779 
(9364)  

a 7 4 3  

8.8 
( 9 . 4 )  

5819 
(6207)  

(199) 

1.95 
(208)  

6014 
(6415)  

6015 
( 6 4 1.6) 

187  

66 

210 

4 . 3 9  

7220 

1643 .6  

342 .4  

428 .0  

16 .0  
(17 .1 )  

7982 
(a5141 

( 0 )  

0 

( 0 )  

7982 
( 8 5 1 4  ) 

0 

11.1 
( 1 1 . 8 )  

7633 
(8142)  

277 
( 2 9 5 )  

290 
(309) 

7923 
(8451)  

7924 
(8452)  

11@f 

3746 

78.81 

6 4 , 7 7 0  

821 .8  

142 .4  

478 .0  

2 8 . 3  
( 3 0  . 2) 
1 4 , 0 2 9  
(14 ,954)  

t?35 
(131 7) 

1808 
(1929)  

15 ,837  
( 1 6 , 8 9 3 )  

15 .5  
( 1 6 . 5 )  

1 2 , 8 7 9  
( 1  3 , 7 3 8 )  

1279  
(1364)  

1878  
(2003) 

14 ,757  
( I  5,741)  

1 4 , 7 9 4  
(15 ,780)  

1250 

3956 

41. I t5  

45 ,480  

342.4  

428.0 

4 4 . 3  
(47 .7 )  

2 2 , 0 1 1  
(23 ,478)  

1235 
(1317) 

1 8 0 8  
(1929)  

(25,4G 7 )  
23 ,819  

26 .6  
(28.3)  

2 0 , 3 1 7  
(21,880) 

(1659) 
1 5 5 6  

2168 
(2312)  

22 ,680  
(24 ,192)  

22 ,718  
( ? 4 , 2 3 0 )  

a 

bBased on f u l l  power and f u e l  c h a r g e d .  

d239pu + 24 lPu  + 39Np. 

CO = core,  AB = a x i a l  b l a n k e t ,  KB = r a d i a l  b l a n k e t .  

'7-33~ + 2 3 5 ~  + 2 3 3 ~ ~ .  
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‘I’ablc 3. P h y s i c a l  c h a r a c t e r i s t i c s  of LWti f u e l  assc-mbltes 

Overall ass tmbly  l e n g t h ,  m 

C r o s s  s e c t i o n ,  cm 

F u e l  e lement  lengt 11,  m 

Act ive  fue l  h e i g h t ,  i n  

Fuel  p lcment  OD, c m  

P i i r l  e l e w ~ n t  a r r a y  

Fue l  clements/assernLl y 

A s s ~ t i h 1 y  t o t a l  weight-, kg 

U r  an iuml R s s emb 1 y 

UO / as semls ly , kg 

Z ir c a1 oy / ass enib 1 y , kg 

Hardwnre/ass~rnl, ly,  kg 

T o t d l  metal /assembly,  kg 

kg 

? 

Nominal. volume /assembly , rn 7 

4.470 

13 .9  x 13 .9  

4 e 054 

3 -  759 

1.252 

8 x 8  

63  

275.7 

183.3 

208.0 

99. 5a 

12. 

111 .9  

0 .  0864e 

4.059 

2 1 . 4  x 2J-.4 

3.851 

3.658 

0.950 

1 7  x 1 7  

264 

657.9 

461.4  

523.4 

108.4 
b 

d 26.1  

134.5 

0 I 18be 

a 
I n c l u d e s  Z j  r c a l o y  fuel-element  spacers and f u e l  channel .  

Lncludes Z i r c a l o y  con t ro l - rod  guide  thimbLes. 

Lncludes stainless steel  t i e - p l a t e s ,  I n c o n e l  s p r i n g s ,  

I n c l u d e s  st.3 in l c s s  steel n o z z l e s  and Inconel-718 g r i d s  I 

Based on o v e r a l l  o u t s i d e  dimension. 

b 

e- 

d 

e 

and plerium sp r ings .  



of t h e  column of o x i d e  fuel p e l l e t s  i n  each  element: i s  Q3.1 m (12 f t ) .  

When t h e  gas plenum and end hardware are added,  the resu l t :  is an a s s e m b l y  

w i t h  a t o t a l .  l e n g t h  of 4 .0  t o  4 .5  m (13 t o  15  f t r ) .  

A photograph of a PWR f u e l  assembly i s  shown i n  F i g .  1 t o  g i v e  some 

The assembly is comprised of a 1 7  ti: 1 7  a r r a y  of i n d i c a t i o n  oE i t s  s i z e .  

f u e l  e lements  i n  which 25 l o c a t i o n s  are v a c a n t  t o  accommodate control. rods 

and i n s t r u m e n t a t i o n .  The assembly i s  Q2l-cm (8.5-in.) square and wrigbr;  

%60 kg (1.450 11)) e About 80% of the weight  i s  comprisi?d oE t h e  urniziurn 

d i o x i d e  f u e l  p e l l e t s ,  and t h e  rest is s t r u c t u r a l  m e t a l ,  which i:; mostly 

Z i r c a l o y  c l a d d i n g .  

The BWR assembly i s  comprised of an  8 x 8 a r r a y  o f  f u e l  elcmerits, 

Only one loca- which are somewhat l a r g e r  than those i n  t h e  PWR assembly. 

t i o n  i n  t h e  assembly i s  v a c a n t ,  and the c r u c i f o r m  (cross-shaped)  c o n t r o l  

rods  are i n s e r t e d  between assernblies. 

s q u a r e  and weighs 1.275 kg (500  l b ) .  

comprised of t h e  uranium d i o x i d e  f u e l  p e l l e t s .  

is most ly  Z i r c a l o y ,  which i s  used f o r  t h e  c l a d d i n g  and t h e  fut-1 channel .  

The f u e l  channel  i s  a s q u a r e  Z i r c a l o y  s t r u c t u r e  sur rounding  t h e  assembly 

over  i t s  e n t i r e  l e n g t h .  

f u e l  a s s e m b l i e s  and used aga in  OR a new assembly. 

The assembly i s  Q14 cm ( 5 . 5  in . )  

About 75% of t h i s  assembly i s  

The s t r u c t u r a l  material 

The f u e l  channels  are  o f t e n  removed from s p e n t  

-- 
2 I 3 . 2  E F B R  f u e l  a s s e m b l i e s  

Although o n l y  one t y p e  of LMFBR is cons idered  i o  t h i s  r e p o r t ,  two 

t y p e s  of  a s s e m b l i e s  a r e  p r e s e n t  i n  t h e  r e a c t o r  -- t h e  c o r e / a x i a l  b l a n k e t  

assembly arid the r a d i a l  h l a n k e t  assembly 

Table  4 .  The a x i a l  b l a n k e t  i s  comprised o f  d e p l e t e d  uranium f u e l  p e l J e t s ,  

which are p laced  i n  a fuel element  above and below t h e  c o r e  f u e l .  

c o r e  fuel. is  plutonium-enriched d e p l e t e d  uranium. 

axial  b l a n k e t  f u e l  are i n  t h e  same e lement ,  they must c l e a r l y  b e  conta ined  

i n  the same t y p e  of assembly. 

i n  a r i n g  around t h e  core/axial b l a n k e t  assembl ies  i n  a b u l l ' s - e y e  pa t t e rn .  

The a s s e m b l i e s  are hexagonal  and M . 7 2  m (1 8.75 f t )  t a l l ,  a l t h o u g h  t h e  f u e l  

height: i s  o n l y  $1.9 m (6 f t )  I The remainder  of the f u e l  assembly h e i g h t  

i s  comprised of (1) a 1 .9-m ( 6 - f t )  f i s s i o n  gas p lenum,  ( 2 )  m i x i n g / s h i e l d  

b o t h  of which are d e s c r i b e d  i n  

'The 

S i n c e  the core and 

The r a d i a l  b l a n k e t  a s s e m b l i e s  are a r r a n g e d  

... 



OWL-PHOTO 3897-77 

Fig. 1. Photograph of a Westinghouse PWR fuel assembly. 
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Table 4. Physical characteristics of LMFBR fuel assemblies 

~ ~~ ~ 

Core/axial Radial 
blanket blanket 

Overall assembly height, cm 

Core fuel height, cm 

Axial blanket fuel height, cm 
Upper 
Lower 

Radial blanket fuel height, cm 

Plenum height, cm 

Fuel element length, cm 

Mixing region/shield height, cm 
Upper 
Lower 

Nose piece height, cm 

Handling socket height, cm 

Assembly shape 

Assembly flats, cm 

Fuel element arrangement 

Fuel elements per assembly 

Fuel element OD, cm 

Fuel pellet OD, cm 

Fuel element pitch, cm 

Cladding thickness, cm 

Channel thickness, cm 

Channel height, cm 

Circumscribed volume/assembly, m 

Heavy metal/assembly, kg 

M02/assembly, kga 

Stainless steel/assembly, kg 

Assembly total weight, kg 

3 

572 

122 

33 
33 

191 

379 

61 
56 

46 

30 

Hexagonal 

13.78 

Triangular 

271 

0.650 

0.573 

0.795 

0.030 

0.221 

495 

572 

188 

191 

379 

61 
56 

46 

30 

Hexagonal 

13.78 

Triangular 

91 

1.270 

1.180 

1.369 

0.038 

0.221 

495 

0.0447 0.0447 

117.7 172.7 

133.4 195.9 

115.1 97.5 

257.7 300.3 

a (Pu,U)02 in the core/axial blanket and U02 in the radial blanket. 
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regions to homogenize the sodium temperature and shield the reactor 

structure from neutrons, and (3) a nose piece and handling socket to 

facilitate assembly insertion/removal. The distance between two of the 

flat sides of the hexagonal assembly is r~13.8 cm ( 5 . 4  in.). 

The corejaxial blanket assembly contains 271 elements, each with a 

diameter about the size of a pencil. 

stainless steel 316 cladding and have a small amount of sodium sealed 

inside the element to facilitate heat transfer through the gap between 

the pellet and the cladding. The elements have a stainless steel wire 

wrapped around them in a spiral fashion to separate them from each other 

and provide the space for the coolant to flow. Cross sections of simulated 

LMFBR fuel assemblies are shown in Fig. 2. 

in a stainless steel fuel channel similar to that in a BWR assembly. 

total assembly weight is Q260 kg (570 lb), of which %50% is the fuel 

material and 50% the stainless steel fuel-assembly structure. 

The oxide pellets are contained in 

The LMFBR assembly is encased 

The 

The radial blanket assembly, which has the same overall size as the 

core/axial blanket assembly, contains 91 elements. The radial blanket 

elements, which are also wire-wrapped, stainless-steel-clad, and sodium- 

bonded, are almost twice the diameter of the core/axial blanket elements. 

The radial blanket assembly also has a stainless steel fuel channel. The 

assembly weighs Q300 kg (660 lb), of which %66% is fuel material. The low 

power-generation rate allows the larger fuel element diameters, which 

results in a greater amount of uranium in the assembly and, consequently, 

a somewhat higher plutonium breeding rate. 

3. DESCRIPTION OF SPENT FUEL AND WASTE PRODUCTS 

3.1 Spent Fuel 

The physical description of the spent fuel assemblies for each of the 

reactors is the same as that given in Sect. 2 for the fresh fuel. With 

one exception, all of the material that is present in the fresh fuel or 

generated during irradiation is contained in the spent fuel assembly. 

exception is that only 10% of the tritium produced within the LMFBR fuel 

is assumed to be in the spent fuel. The remainder diffuses through the 

The 

i 
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L 

ORNL-PHOTO 0040-74 

I- - 
Fig. 2. Photograph of simulated LMFBR fuel assemblies. 
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stainless steel cladding and finds its way into reactor plant wastes. 

This is not the case in LWRs because the Zircaloy cladding is an effective 

barrier to this type of diffusion. 

3 . 2  High-Level Waste 

The as-generated HLW is an aqueous nitric acid stream that is com- 

prised of the raffinate from the first solvent extraction cycle (or 

equivalent) plus dissolver solids and the concentrates of other wastes. 

This waste is assumed to be generated 160 d after the fuel is discharged 

from the LWRs and 90 d after discharge from the LMFBR, which is defined 

as time = 0 for the waste characteristics summarized in Sect. 4 and the 

appendixes. This waste is assumed to contain all of the fuel. material 

except 100% of the hydrogen and noble gases; 99.9% of the fluorine, 

chlorine, bromine, and iodine; and 99.5% of the uranium and plutonium. 

For the LMFBR only, the HLW is assumed to contain 0.69% of the activated 

stainless steel in the fuel assembly. After some decay period, this 

waste would be converted to a solid form by some process such as calcina- 
3 tion and vitrification, which would produce 'L0.06 to 0.085 m3 (2 to 3 ft ) 

of solidified HLW per MTIHM. 

3 . 3  Fuel-Assembly Structural Material (Cladding) Waste 

The so-called cladding waste is comprised of the fuel element cladding 

from which the fuel has been dissolved, the grid spacers or wire wrap, the 

end pieces, and the fuel channel and is more properly called fuel-assembly 

structural material (FASM) waste. 

result of the activation products and residual fuel material in the waste, 

although it does not generate substantial amounts of heat as the HLW does. 

The structural material waste is  generated from the metal pieces removed 

and sheared from the fuel assembly before dissolution (e.g., the channels 

and end pieces) plus the small cladding segments that are removed from the 

dissolver after the fuel has been solubilized as much as is possible. A 

photograph of the appearance of the fuel cladding waste is given in 

Fig. 3 .  

This waste is highly radioactive as a 
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Fig. 4. Radioactivity of s p e n t  PWR, BWR, and LMFBR fuels as a funcL:ion 
of decay time. 
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F i g  
f u e l s  a s  
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PWR 
R 
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TIME AFTER FUEL REPROCESSING y s  1 
a 6. R a d i o a c t i v i t y  of h i g h - l e v e l  waste f r o m  PWR, B i n ,  and 1,MFBR 
a f u n c t i o n  of decay t i m e .  
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Fig .  7 ,  Thermal power of high-level waste from PWR, BWR, and LMFBR 
fuels as a function of decay time. 
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F i g .  8 .  Radioactivity of fuel-assembly structural material waste f rom 
PWR, BWR, 2nd LMFBR fuels as a function of decay time. 
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Fig. 9.  Thermal power of fuel-assembly structural material waste f r o m  
PWR, BWR, and LMFBK fuels as a function of decay time. 
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of the f u e l s  f rom the various r e a t * t o r s .  The radioactivity and thermal 

power of t.he so-cal l e d  cladding waste from the three reactors are shown 

in Figs. 8 and 9, respectively. 

The characteristics of the PbR and B19R spent f u e l  and HLW are q u i t e  

similar, with the PWR iiiairerials having somewhat h ighe r  levels of radio- 

activity and decay heat-., The LMFBIZ c h a r a e t c r i s i i c s  arp significantly 

djffcrent from e i t h e r  of these and are markedly higher, especially at 

longet- I i r n e s ,  T r ~ ~ x i d s  i n  the  characteristics of the fuel-assembly 

s t r u c t u r a l  material ( r l a d d i n g )  wastcl are 1 ESS evident- since the curves  

are inter t w i  ned . 
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APPENDIX A: CHARACTERISTICS O F  PWR SPENT FUEL, 

HIGH-LEVEL WASTE, AND FUEL-ASSEMBLY 

STRUCTURAL MATERIAL WASTE 
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Appendix A. 1: Characteristics of PWR Spent  Fuel .  
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0 -0 
0 .O 
2.103E--07 
0 .O 
1 * 5 2 9 E + 0 0  
0.0 
0.0 
0 .O 
0 .o 
0.0 
0.0 
0 .O 
2 . ~ O R E - O ~  
2. soac.-o8 
0.0 
1.142E-02 
2.482E-05 
4.692E-I0 
1 -8091-04 
0.0 
0.0 
3 * 53 O F - - 1  5 
0 .O 
0.0 

I - 52 CE-02 
3.170E+02 
0 .O 
0 .O 
0 .a 
0.0 
0.0 
1 .41?E--05 
1 .417E-05 
1.268E-0 1 
I .398E+00 
2.539E-02 
1 -083E-03 
5.7 1 4E-43 
5.714E-43 
1 . 2 5 Z E  - 1  1 
8 .034E-03  
2 664E-24 

1 -45OE-01 
2-197E-08 
5 - 3 6  2 E - 0 9  
1.654F-I4 
0 .O 
1.41 8 F - 2 3  
0.0 
0.0 
6-598E-28 
4.665E-09 
7.00 7E-OS 
2.165E-I 5 
0.0 
0 .a 
2.478E-06 
0 .a 
1.395E-24 
0 s l  

2.676E--1 I 
$. 166E-0 7 
4.166E-07 
010 
1 . 9 9 5 C - - O 8  
6 1057E-16 

I . 9 1 5 E - 0 8  
0.0 

1.488~-08 

I . 9 8 2 ~ - 1 3  

5.6aw-09 

I . ~ I S E - O ~  
I . 8 2 6 ~ - 0 9  
I -996E-08 
6.904E-11 
3.2 I 2F+O2 

1.275E-05 L - 1 0 0 r - 2 2  0.0 
0.0 0.0 0.0 
0.0 0 .O 0.0 
2.103E-07 2-102E-07 2.094F-07 
0.0 9.0 0.0 
1.49:EtOO 1.372E+00 4.61 7E- 0 1  
0.0 0.0 0.0 
0.0 0 .a 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
2.026E-08 9.606E-09 6.5235-13 
2.027E-08 9r606E-07 6.523E--33 
0.0 0.0 0.0 
1.  I 4  LE-02 I I 139E-02 1.1 1 6E-02 
1.4A 3s-05 2 -442E-06 2.0 73E-I  6 
4.69 I E - I O  4 -691 E-LO 4.691 E- LO 
I .80tE-04 I .795C.-04 1.662E-04 
0.0 0.0 0.0 
0.0 0.0 0.0 
3.530C- 15 3.530E-15 3.530E-15 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
5.737E-14 0.0 0.0 
7.42 EC *Ol 5.503Ft00 4.763E+00 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
1 - 2 1  ?E-07 7-04hF-15 0.0 
1 .214E-07  7.045C-15 0.0 
1 - 2 6 € E - O 1  I.268E- 31  1.263E-01 
1.390€+00 I - 3 6 0 E + 0 0  I.032E+00 
2. I O  IE -02 2.121E-02 3.57 1 E-03 

0.0 0.0 0.0 
0.0 0.0 0.0 
1.2 5 ?€ . - I  1 I -252E- 1 1 1 - 1 5  I E- 1 1 
2.697E-03 5-91 Z C - O S  2.753E-26 
0.0 0.0 0.0 
1.9flPE-13 1.902E-13 1.982E-13 
9 m O L f E - 0 3  5.491E-07 0.0 
0.0 0.0 0.0 
4.36 CE- 13 4 - 3h6F-I 3 4.366E-I 3 
1.65 4E- I 4  L -654E-14 1 -653t--14 
0.0 0.0 0.0 
I.41EE-23 I.410E-23 1 m A 1 5 E - 2 3  
0.0 0.0 0.0 
0.0 0.0 0.0 
n.a 0.0 0.0 

I . O B ~ E - - O ~  i .oaof-03 i . 0 4 9 ~ - 0 3  

9.56 E -  IO 4 -353E- 12 2 . O O O C - 2 4  
6.987E-12 L.L25C-32 0.0 
2.16CE-15 2.16SF- 15  2.165E-15 
0.0 0.0 0.0 
0.0 0.0 0.0 
2 - 2 0 E E - O b  l t 4 7 3 E - 0 6  8.142E-09 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
2.676F-11 2.676E-- l l  2.676E-11 
4.16CE-07 4.165E-07 4.163E-07 
b.l6€E-07 1.165E-07 4. L63E-07 
0.0 0.0 0-0 
1.99CE-08 L.995E-08  1.995E-08 
5.597E-26 0-0 0.0 
3.2OCE-09 4-274E-10 2.464E-21 
I.45LE-08 5 . 5 0 0 C - 0 9  2.09EE-1" 
0.0 0.0 0.0 
1 - 7 1  S E - 0 8  1.71 9E-08 1.7 15E-08 
I 82 €E -09 1 -826E- 09 1. 826E- 09 

6.90 I E - 1 1  6 -902E- I 1  6.889E-- L I 
7.734E-tOI 8.396E+00 6.399Et00 

1.99~~-08 1 . 9 9 5 ~ - - 0 8  1 . 9 8 7 ~ - 0 8  

0.0 
0.0 
0.0 

0.0 
8-61  9E--06 
0.0 
0.0 
0.0 
0.0  
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
9.072E-0 3 
0.0 
4.69lE-10 
7.693E-05 
0.0 
0.0 
3.530E-15 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1 .212E--O 1 
1.574E-91 
6.433E-1 1 

0.0 
0.0 
1 .239E-1  I 
0.0 
0.0 

0.0 
0.0 
4 - 3 6  6E-13 
1 -647E-14 

2 .OI 4 ~ - 0  7 

2 .  I a 4 ~ + 0 0  

7 . 8 2 5 ~ - 0 4  

L . 9 8 2 ~ - 1 3  

0.0 
1 -377E-23 
0.0 
0.0 
0.0 
2.01 6 E - 2 4  
0.0 
2.165E-15 
0.0 
0.0 
2 .15SE-31  
0.0 
0.0 
0.0 
2.67hF-1 1 
4.134E-07 
4 -134E-07 
0.0 
L.995E-08 
0.0 
0.0 
0.0 
0.0 
L - 6 8  OE-OB 
L.822E-09 
1.910E-08 
6.746E-1 I 
2.472E+00 

0.0 
0.0 
6 - 0  
1-88 i t - 0 7  
0.0 
I.132E-1: 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.3 
0.0 
C . 4 2 2 E - 0 3  
0.0 
4.69LE-LO 
2.131E-05 
0.0 
0.0 
3.53 O E - 1 5  
0.0 
0.0 
0.0 
0.0 
E.95JE-01  
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
L.133E-01 
1.079E-01 
7.963E-24 
B e 8 0 3 E - 0 4  

4.0 
0.0 
l . 2 2 0 E - I  I 
0.0 
0.0 
I.987E-13 

9.0 

L.636E-14 

1.315E-23 
0.0 

0.0 

0.0 

0.0 

a, 3 6 6 ~ - 1  3 

0.0 

0.0 

i.045E-24 
0.0 
2. I 6  5E-I 5 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
2.676E-1 1 
1.08CE-07 
4 . 0 8 6 E - 0 7  
0.0 
1 .99  5E-0e 
C. 0 
0.0 
0.0 
0.0 
l e h 2 3 E - 0 8  
1 - 8 1  6E-09 
1.798€-0€ 
C.SL7E-11 
8.235E-0 I 



31 

n 3  
c 1 4  

cc 3 E  
Y h  54 
CE 55 
CG 58 
cu t o  
N I  59 
N I  6 3  
ZW 6 5  
Z R  93 
ZR 93 
NB 9 3 W  
Y 8  9 d  
NB 95 
* o  93 
iNi13 
5 N 1 1 9 M  

5 e 1 2 5  
5 ~ 1 2 3  

T E L ~ E ~ M  
suwrur 

r c n u  

2.6238102 
I .  5 4 x 4 0  U 
1.142F-32 
1.006F+O 2 
5 -61 SE+O .? 
G . Y 7 2 t + 0 3  
7 . W U E i 0 3  
5 . 1 9 4 E + 0 0  
6.6?4E+02 
I 43.).l+O 2 

L 26YC--O I 
4 . 0 5 Y C t 0 4  
6.773E-03 
1.2R3E+00 
4 . 9 3 . 3 E I O  4 
2 * 5 9 0 E - - 0 2  
$. 1 6 6 F + O P  
h . 6 3 6 E 1 0 8  
3~.362F+OiL 
I .599c401 
3 . 3 9 8 E - S O  2 
1 a Z Y 4 E  605 

I>. 0 

9. D l  7C-01 
1" 1 1  bE-02 
0.0 
0.0 
0.0 
0.0 
4.76 .3E+OO 
0.0 
0.0 
1- 2 6 3 F - 0  I 
0.0 
1.200t-01 
9. I 1 6 E - 0 1  
0.0 
3.571E-03 
0. (I 
0 .0  
0.0 

0. 0 
0. I) 

6 . 3 9 8 E t O O  

0-0 
B a 6 I B E - - O 6  
9.072E-.U3 
0.0 
0.0 
0.0 
0.0 
2 . 1 8 4 E C O O  
OIO 
0.0 
1 - 2 1  ZE-0 1 
0.0 
1.152E-01 
L . 2 1 9 E - 0 2  
0.0 
6.433E-1 1 
0.0 
0.0 
0.0 
0.0 
0.0 
2 ,  & 7 2 E + O O  

0-0 
~ . O Z P E - - O J  1.1 1 iE-13  

0.0 
G . 0  

0.n 
0.n 
5.755E-01 
0.U 
0.0 
11 I33F-0 1 
0.0 
I.OI6E-01 
2.505'1-14 
0.0 
1.9638-24 
0.0 
0.0 
U.0 
0.0 
a. 0 
8.230E-01 
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T A B L F  A.5.  WATTS O F  A C T I V A T I C N  PPOUUCT ELEVE^ITT, I N  DiYR SDEUT FUEL 
I \ S  A F U N C T I O N  O F  DECAY T I N E  IO4515 = 1.0 HTHMI 

2 . O Y R  5 . O Y P  l O . O Y R  3 O . O ' I R  100.OYR 300mOVR 1.OSY 1O.OKY 1 0 0 . O K Y  2 5 O . O K Y  

H 
HE 
L I  
BE 

8 
C 
N 
0 
F 

NE 
N A  
N G  
A L  
SI 

P 
S 

C L  
Ai3 

K 
C A  
s c  
T I  

V 
C P  
HN 
FE 
C O  
N I  
cu 
Z N  
G I  
GE 
A 5  
SP 

Y 
Z R  
NB 
MO 
T C  
RU 
R H  
P D  
A G  
C D  
I N  
S N  
5 8  
TE 

I 
XE 
c s  
B L  
ND 
PN 
SM 
EU 
G D  
T B  
O Y  
H O  
ER 
T U  
Y B  

LU 
HF 
T A  

R E  
os 
I R  
P T  
A U  
T L  
P B  
a t  
PO 
TOTAL 

n 

D I S C H A R G E  I . O V F  

8.830E-03 8.34RE-OJ 
3.464E-05 0.0 
I.054E-01 0.0 
3.425E-03 2.524E--10 
2.417E-02 0.0 
8.446E-02 4.539E-04 
1.340E+00 0.0 
I .024E-01 0.0 
1.953E-01 0.0 
2.332E-02 0 . 0  

1.026€+01 0.0 
2.247E-02 0.0 

2.b54E-01 3.470C--11 
9 . 6 2 2 E W O  1.974E-07 
3.076E-02 1.72IC-OL 
1.593E-01 1.670L-05 
I -864E-06 I.OR5E-OI 
1.441 E-05 1 -896E-12 
1.963E--03 5.0SSE--O5 
9.767E-03 2.805E-00 

8.e14~+0c 0.0 

e.720~-02 0 .  o 
I . 450E10 l  3.892E-17 
I.O8OE+OL 8.014E-04 
6.267E+02 2 . 2 2 8 E - 0 1  
1.143E+Ol 5.930E+00 
1.70ZF+O? I * 076E+Oi 
9.236E400 2.947E-01 
1.917E+00 0.0 
7-487E-01 1.785E-01 
5.795C-01 0.0 
e * l a w - o c  3 . 6 7 4 ~ - 1 5  

I . 3 7 8 ~ + 0 o  6 .877~-09 

8.399E-15 0 . 0  
2.801 E-02 1.3 1 SE-0 4 

6.253Et02 4.706E+OC 
1.026E+03 l.O05E+Ol 
8.776E+00 2.421E-06 
2.03EE+00 5.433E-07 
2.346E-04 31720E-07 
1.090E-05 2.0 15E- I E 
1.866E-04 7.42SE- 1 € 
3.767E-01 1.337E-02 
1.312€+00 8.772E-04 
4.172Et00 2.123E-0 2 

5.297E+JL l.dR7E+OO 
8.995E+00 31949E+130 
2.863E-0 I 2.587E-0 1 
7.8i6E-05 7.652E-le 
6.0clOE-09 3 s  R44E-2 i 

0.0 1.212E-25 
3.421 E- 1 C 2 .9GZE-2E 
8.438E-09 5.464E-20 
I -752E-08 I.122E--I 2 
3.960E-02 1.920E--02 
3 -075E-0 1 9.425E-04 
1 - 538E- 0 I 3.926E- 0 1  
7.700E-03 0.0 

3.172E-06 7.33iE-2 C 
4.442E-08 2.255E-lC 
3.564E--11 0.0 
5.7101-02 9.536E-OB 
9.192E+00 7.518E.-02 
1 - 131E+O 0 3- 546E-02 

4 . B O ~ E -  L e 3.071~-18 

I . O O ~ E - O ~  2 . 9 0 7 ~ - 0 e  

3 + 1 6 9 ~ + 0 a  3 . 2 3 5 ~ - 0 2  
1.489E+00 3.02lE-04 
3.250E-05 1.990E-12 
2.613E-05 8.192E-07 
7.291E-09 6.5 I1 E-) i 
2.103F-LS 0.0 

7.539E-07 3 -788E--13 
I . 5 5 3 ~ - 1  a L . 5 5 3 ~ - 1  o 

1.474E-05 1 -474E-OS 1.471E.-05 1.473E-05 

2.407E-06 2 . 3 7 4 6 0 5  2.281E-06 1.986E-06 
5.433E-0 7 5 .  a32E--O 7 5 - 4 2  €E-07 5.41 6E- 07 
2.729E-26 3.397t-47 0.0 0.0 
4.403E-24 5.481E--45 0.0 0.0 
7.4 E5E-I6 7 -42 5t-I 6 7.42 EE -1 6 7.42C- I 6  
11087E-04 7.421E-05 2.491E-08 5.46OE-07 
6.556E--11 1.696E-27 0.0 0.0 
2. 844E- 16 2 -849F-16 2.84 4E-16 2 -844E- 16 
7.668E-04 21904E-04 l.BlPE--05 1.LOOE-09 
2.784E-03 6.870E-11 0.0 0.0 

7.652E-LR 7.652E-Itl 7.652E-18 7.657E-18 
0.0 0.0 0.0 0.0 
2.271E--22 4.732E-27 4.732E-27 4.732E-27 
0.0 0.0 0.0 0 -0 
0.0 0.0 0.0 0.0 
2-549E-23 2.3671-31 0-0 0.0 
8.975E- 1 3  5 -235E-13 1. I22E-13 5 ,  I04E-16 
1.792E-04 6e259E-07 6.25CE-14 8,527E-35 
9. L i4E- 17 2 - 0 2  IE-17 2 - 8 2  IE- 1 7 2 - 8 2  LE- 1 7  
0.0 0 .O 0.0 0.0 
0.0 0.0 0.0 0.0 

1.63?E-08 
0.0 
0.0 
0.0 
l .6 lRF-13 
I -235E-09 
3 -70YE-09 
0 .O 
3.063E- 10 
0.0 
1 . 8 4 6 C  - I 2  
1 -630E-12 
0.0 
L.553E-IO 
3.7R9F- 13 

L . ~ o ~ E - o ?  I .305~-02 1 . 2 9 t ~ - - a 2  I . Z ~ ~ E - O Z  

I .  8 2 5 ~ - a 4  4 . S O E - I  2 6.53 PE-I 7 6 . 5 3 2 ~ - 1 7  

7-892E-03 6.669F-03 5.037E-03 1.639€--03 3.223E-05 4.292E-10 3.705E-27 0.0 0.0 
O"0 0-0 0.0 0.0 0 .O 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0 .O 0.0 0.0 0.0 0.0 
2-524E-10 2.524E-10 2.524E--10 2.5i&E-10 2.574E--30 2 .524E- -10  2.523E-LO 2 . 5 1 3 E - L O  2.417E-1 0 
0.0 0.0 0.0 0.0 0.0 0.0 O * O  0.0 0.0 
9.538E-04 4.537E-04 4.534E-Oe 4.523E-04 4.485E-04 4.37EE-04 4e022E-04 3.354E-04 2.5?7E.-09 
0.0 0.0 0.0 0.0 0 .O 0.0 0.0 0.0 0.0 
0.0 010 0.0 0.0 0.0 0.0 0 " ' )  0.0 0.0 
0.0 0.0 0.0 0.0 0 -0 0.0 0-0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0 .O 0.0 0.0 0.0 0.0 
0.0 0 . 0  0.0 0.0 0 .o 0.0 0.0 0.0 0.0 
3.466E-11 3.455E-11 3.4375-11 3.364E-11 3.122F-11 2.522E-11 1 .19GE-ll 8.120E-16 0.0 
2.823E--10 2.814E-10 2.799E-10 2.7'95-10 2 . 5 4 2 E - I O  2 .054E- -10  9.737E-11 6.612E--35 0.0 
9.691E-05 1.730E-08 9.790E-15 0.0 0.0 0.0 0.0 0.0 0.0 
1.670E-05 1.670E-05 1.670E-05 1.670E-05 1.670E-05 I.66SE-05 L.666F-05 1.632E-05 1 -327E-05 
1.070E-07 1.062E-07 1.048E-07 9.956E-08 813131-08 4.96CE-08 8.177E-09 6.944E-19 0.0 
1.896E-12 1.896E-12 1.896E--12 L.896E-I2 1.89bE-12 1.89FE-12 1.895C-12 1.895E-12 1.895E-12 
1.112E-05 5.590E-07 4.582E-07 4.581E-07 4.578E-07 4.570E-07 4.543E-07 4.206E-07 1.947€--07 
1.36iE-05 1.583E-OB .9.354E-16 0.0 0 .O 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0 .O 0.0 0.0 0.0 0.0 

8.624E-08 1.075E-19 1.550E-39 0.0 0.0 0.0 0.0 0.0 a. o 
9.908E-02 8.719E-03 1.518E-04 1.394E.-lL 0.0 0.0 0.0 0.0 0.0 
4.532E+00 2.037E+00 5.371E-01 2.604E-03 2.0465-1 I 0.0 0.0 0.0 0.0 
9-330E+01 6.286Ei01 3.257E+01 2.346E+00 2.353E-04 8 . 8 4 E E - - l 6  0.0 0.0 0.0 
2.922E-01 2.864E-01 2.770E-01 2.q29E-01 1.569E-01 6.04?E--Ui 3.292E-02 3.032E-02 1.390E-02 
0.0 0.0 0.0 0 . 0  0.0 0.0 0.0 0.0 0.0 
b.32LE-02 2.804F.-03 I.567E-05 1.506E--14 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0 .O 0.0 0.0 0.0 0.0 
1-767E-24 0.0 0.0 0.0 0 .O 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0 .O 0.0 0.0 0.0 0.0 
1.044E-06 I.570F-07 I.401E-07 8.703E-Od 1.645E-08 1.400E-IO 8.178E-18 0.0 0.0 
9.8f7E-06 7.538E-07 6.692E-07 4.lS7E-0.1 7.856t-Od 6r72CE-LO 3-706E-17 0.0 0.0 

3.892E-17 3.892E-17 3.892E-17 3.892E-17 3.892E-17 3.892E-I7 3.092E-17 3.892E-17 3.892E-17 

9.001E-02 1.537E-05 1.474E-05 1.467E-05 1.409E-05 1.316E-05 
2.092E-01 1.30IE-02 1.307E-02 9.31 OE-03 4-503E-04 2.162E-05 
2.429E-06 2.4lBE-06 2.416E-06 3.338E-07 6.013E-15 7.444E-28 
5.433E-07 5.433E-07 5.433E-07 5.26OE-07 3.924E-07 2.409E-07 
5.926E-10 3.174E-I8 ? -564E-20 0.0 0.0 0.0 
I .013E-15 1-286E-L6 4-136E-18 0.0 0.0 0.0 
7-425E-16 7.42%-16 7.425E--36 7.417E-16 71396E--16 7123OE-16 
4.935E-03 3.54 BE-04 1 o 227E-04 2.543E-28 0.0 0.0 
2.842E-04 5.504E--05 3.597E-06 0.0 0.0 0.0 
1 -278E-05 C.785E-12 2.844E.-16 2.844E-16 2.844E.-16 2.844E-16 
4-5R3E-01 2s072E-02 1. L24E-03 0.0 0.0 0.0 
3*072E+00 1.450E+00 4.149E-01 0.0 0.0 0.0 
2.016E-01 9.512E--OZ Zr722E-02 6.532E-17 6.532E-37 €.532E-L7 
7.652E-18 7.652E-18 71b52E- I8  7.64SE-18 7.619E-18 7.568E-18 
1.582E-31 0.0 0.0 0.0 0.0 0.0 

4.914E-38 0.0 0.0 0.0 0.0 0.0 
31392E-38 0.0 0.0 0.0 0.0 0.0 
0,.033E-20 1.761E-20 4.696E-21 0.0 0.0 0.0 
1.1 IO€-12 I .088E-12 I -047E-12 9.948E-29 3.010E-28 t.359E-28 
1-767E-03 1.379E-03 9.136E-04 0.0 0.0 0.0 
3.31 1E-04 1 -435E-05 7.689E-OB 2.82LE-17 2.821E--17 2.821E-17 
1.184E-04 3.245E-09 8.086E--17 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 
9.905E-08 2 . 9 0 0 C - - 0 8  9.02OE-lL 2+370E.-33 0.0 
1.474E-31 0.0 0.0 0.0 0.0 
3.188E-11 2.550E-13 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 
1 ~ 8 6 2 E - 0 6  I .38+E-08 1.6 18E- I3  1 - 6 1  8E-13  1.6 18E- I  3 
5.558E-05 2.OlflE-09 1.234E-09 1.225E-09 1.21 LE-05 
3r923E-03 5.393E-06 3.7065-09 3.68OE-09 1r638E-09 
I -149E-04 1.533E--08 0.0 0.0 0.0 
7.86flE-06 4.452C.-10 3.063E-IO 3.063E.-IO 3.063E-10 
2.876E--14 2.033E-14 0.0 0.0 0.0 
1 . 6 f l l E - 0 8  2.677E-11 8.451E-24 0.0 0.0 
6.502E-12 6.47 5E-12 b.ZICE-1B 0.0 0.0 
0.0 0.0 
I .553E- 1 0 1 .553E -.LO 
3 -7 8BE- I 3 3.7 8 8 E -  1 3 

2.194E-18 8aOO*E-19 1.490E-19 4.722E-27 4.595E-27 4.387E-27 

2.892E-08 2.859E-08 2.74fE-Oa 2.44EE-08 
0.0 0.0 0 .O 0.0 
2.792E-14 2.042E-I7 2.162E-23 0.0 
0.0 0.0 0 .o 0.0 
4.0921-12 1.618E--13 L.618E-13 1.6lEE-I3 
1.235E-09 1.235E-09 1 ~ 2 3 5 E - 0 9  1.235E-09 
3.798E-09 3.709E-09 3.709E-07 3.70SE-09 
3.177E-13 2.265E-31 0.0 0.0 
3.063E-IO 3.063E-10 3.063E-IO 3.043E-IO 
1.141E-14 1.122E--15 3.483E--19 3.21€E-29 
2.538E-11 2.387E-11 L - 3 5  LE-1 1 1 m 09 €E- I I 
6.43 1E--12 6.255E--12 5.676E-12 4.30i.E-12 
0.0 0.0 0.0 0.0 
L.553E - 1  0 I -553E- 10 1.552E-I 0 1-55 3E-1 0 
3.788E-13 30788E-13 3.788E-13 3.78EE-13 

0.0 
0.0 
0.0 
2.26 5E-10 
0.0 
3.321E-17 
0.0 
0.0 
0.0 
0.0 
0.0 
a. o 
0.0 
0.0 
0.0 
0.0 
9.391E-O€ 
010 
1.895E-12 
5.395E-08 

0.0 
3.09 2E-I 7 
0.0 
0.0 
0.0 
0.0 
2.79 1 E-03 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

(1.0 

0.0 0.0 0.0 
1.549E-10 1.518E-10 La466E-IO 
3.788E- 13 3.78OF--1 3 3.767E-I3 



33 

C 14 
C.1. 36 
..(PI 54 
FE 5 5  
c o  48 
cc 6 0  

n1 54 
N I  6 3  
LN e 5  
Z Q  93 
20 9 5  

Y 9  94 
Y 0  75 
F N L I Y Y  
S N 1 2 1 W  
S H L Z 3  
58125 
TEIZSM 
S'JMTOl 

r C T A C  

YR 9sn 

4-559E-01 
1 a 6 7 0 E - 0 5  
5.0 OBE-0 1 
7 . 7 2 4 E i 0 0  
4.1 744F*0 I 
L.213E402 
.3.3 07f - 0  2 
2 . 6 3 1 E - 0 1  
5 r O S 1  E - 0  1 
1.474f-05 
2.401E+02 
1.200E-Oe 
1 . 3 0 7 E - 0 2  
2 . 3 6 b E t 0 2  
3.43OE+00 
L.163f-03 
I.OSOE400 
4 . 9 9 1 E + O O  
2.81 4E--I) I 
6 . 6 4 6 E t 0 2  

U - 4 8 5 t - 0 4  a-378E-04 1.022FI-04 I . 3 3 4 E - 0 4  
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0 .0 0.0 0.0 0. 0 
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1 a238S-01 2- 7498-02 1.40tiE-04 9.0 
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0.U 0.0 4 0 5 0 7 E - - 1 2  0.0 
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0.0 
1 I a3 BE-O 2 

n.0 

2 .  oa I € 4 5  

3 . 3 2 1 E - 1 7  
9 .391F-05  
0.0 
0.0 
0.9 
0.0 
3.79 1 E- 0 3 
0.') 
0.3 
1.31 b e - 0 5  
0.0 
1.Y07E-05 
P. 552E - 0 6  
0.0 
(1.0 

0.9 
0 . 0  
(1.0 
0.0 
3-835E-03 



34 

T A B L E  A.7. PHOTONS FPn'l ACTIC&TIqk! P P 0 7 8 l r T S  IN D I F  SDFNT FUEl 
AS 4 F J N C T I O N  O F  CECAY T l W r  ( F A 5 1 5  = 1 - 0  Y T H U )  

18  GQOUP PHOTON PELEASE PATES. PHOTUNSISECOND 
B A S I S =  ONE ' 4 C i Q i i  T O Y  OF I N I T I A L  HEAVV HETCL(MT1HXI 

E M E A N  
OISCHAPGE 1.0VF 2 . O Y R  5 . 0 Y R  1 0 . O Y R  30.07R 1 0 0 . O Y H  30C.OYP 1.0V.Y l O . O K 1  1 0 0 . O K I  2 5 0 . 0 K Y  

I .5005-0? 
2.500E-02 
3.750E-O? 
5.750E- 02 
8.50OE-02 
1.250E-01 
2.250E-01 
3.750E- 01 
5.750E-01 
8.500F-0  1 
1.259E+00 
I .75UF+00 
2.250Ei00 
2.750E+00 
3.500E +00 
5 -  O O @ C + O O  
7.0 OOE COO 
1 .IOOE+OI 

3.500E+15 2 .826EI IL  
9.923E+14 7.562E+11 
41232E+14 9 .990E+l i  
6.256E+ 14 2.546E+ I2 
3.577E+14 9.886E+l 1 
2.485E114 6 - 5 1 3 E I l l  
5.514Etl" 3.247Ef l  i 
4.076E+14 1 .693E+l1  
3.453F+15 Z.JrJE+lI 

8.706E+I4 5.115Ebl 4 
5.103E+I4 4.439EblC 
2.131E+I4 3.276E+05 
4.249E+13 8.789E+O€ 

7.939E+04 1.451E--02 
7.509E+11 9.414E-04 
8.821 EfOe 5.953E-OE 

7 .27s~+15 i . o a z i ~ c i  4 

I . ~ ~ ~ E + I z  4 .873~-02 

1 - 6 7 3 E t l 3  
4 - 0 5 3 E I  I 3  
7-50 5Ebl2 
1 . 5 9 L E t l 2  
6.323EI11 
3 . 9 7 4 E I l l  
2 -302Et  1 2  
1=314E+13 
1 -695Eb13 
2.973E +I 2 
4.479E4114 
2.496Et09 
2.381 E t 0 9  
7.346E+05 
7.826E-03 
2.330E-03 
1.512E-04 
9.560E-06 

9.586Et12 4.670E+12 4.169E+l l  
I . i 5 E + 1 3  4.039F+L'? 8-153Et10 
3.78hEIL2 1-288E+12 3.7i5E+10 
9 . 8 8 9 E t l l  4 . 8 9 T E l l l  3.4LOE+lO 
3 . 9 4 6 E t l l  1 . 9 4 3 E I I l  I .347E+lO 
2.22 8E t l 1  9.59 OE+lO 5 - 6  18E t09  
1 . 0 8 8 E t 1 2  3 . 2 1 8 E l l l  3.794E+09 
6 .206Et l2  1 - 7 7 9 E t 1 2  1.278E+10 
7.964Cfl2 2.279E+12 1.577Ei10 
I .664E+I 1 9.679E+lO 8,87bE+10 
3.016Ft14 1.5€3E+14 1.126Et13 
1.5ooEFoa 5 . 8 6 3 ~ 1 0 7  I.MZE+O~ 
1.599E+09 8 . 2 8 2 E + O 8  5.965E+07 
4.94 )=+Ob 2.563Et06 1.846E+05 
3.252E-05 I . 328 t -07  1.231E-07 
9.672E-06 3.449E-06 3.346E-06 
6 . ~ 7 6 ~ - 0 7  2 . 2 3 3 ~ - 0 9  2 . 1 6 7 ~ - 0 9  
3.9595-08 1.414E-13 I.372E-10 

7.104Et10 
4.975E+OO 
1.327Et01 
7.048E+OB 
2.905E+08 
Ia295E+08 
8.06 9E+07 
2 . 8 8 5 E + 0 8  
2.65CjE+08 
8.76 SE+L 0 
1 .I30E+O9 
4 - 126E tO 4 
5. B87E+03 
1 -05  L E t O l  
1 -147E-07 
3.348E-08 
2.167E-09 
I -372E-LO 

2. IZCE+lO 
1.834E+09 
7.04€E+08 
6 .32CE+08  
2.74SEt08 
1.26CE+08 
7.913C+07 
9.951E+07 
6.925€+07 
8.651 CF f 1 0 
1.91 :E t04  
7 - 7 9  LE t o 1  
1.3" IF-04 
L.53CE-07 
1.12iE-07 
3-3*CF--00 
2.16 €E.- 09 
1.37iE-10 

6.860E+09 " -284Et09 1.014Et09 
8.937Ft08 5 . 8 9 i t t O 8  3.555E107 
5.13lEt08 3.465E108 2.075Et07 
5 -962Et08  4 .15 fEt08  2 - 5 7 2 t ' - 0 7  
2.620E108 1.897E+08 1.254Et07 
1a234E+08 9.113E+07 6.396E+08 
7.702E+07 5.725Et07 4.661E+06 
6.079E*06 3.035E+Ob *.791E+05 
2. I O i E + 0 6  1 - 3 4 3 E t 0 5  1.091E+05 
8 - 4 9 3 F t 1 0  6 . 7 3 8 F + l 0  2.887Ei09 
1 -602Et04  l .430EA04 1.419E+04 
1.562E+00 3.140E--06 3. LOIE-06 
3.014E-07 3.038E-07 2.975E-07 
1.525E-07 1.522E-07 1.491E-07 
1.122E-07 1. l lOE-07 1.096E-07 
3 . 3 4 5 ~ -  0 8  3 . 3 3 8 ~ - 0 8  3 . 2 7 0 ~ - 0 8  
2.166E-09 2.162C-01 2.117E-09 
1.371E-IO 1.369E-LO I -340E-IO 

8.154EtOB 
E .  68 6E +Ob 
4.62CEtOe 
E. 707EtOC 
2.967E+@6 
1.66eE+O6 
1.525E + O b  

2.509CICf 
7.72OC104 
1.714Et07 
1.403Et01 
3-05?E-06 
2.874E-07 
I.L40E-C7 
1.059E-07 
3.158E-08 
2.045i -G9 
1-295E-IO 

lOTI\L 1.948E+lt  7.817Et14 5.507Et14 3.456Ft14 1.715Et14 1.157Et13 I .679E+lL 1 . 1 2 C E + I l  9.416Et10 6-836E+10 4.007Et09 8.580€+0€ 

MEV/SEC I.123E+l€ 7.552Ef14 5-793EC14 3.051EL14 1.977Et14 1.4 17E+13 7.75EEt10 7 r 9 4 9 E t 1 0  7.734Ft10 5.310Et10 2.475E+09 2.848Et07 

18 GROUP SPECIFIC ENERGY RELEASE RATES. NEV/WATT-SEC 
W ~ S I S =  o w  V F T ~ ~ C  T O N  OF INITIPC HEAVY METAL(MTIHM) 

EHEAN 
DISCHARGE I.0VF 2.OYR 5 . O Y R  10.0YP 30.OYR 100.OVR 30C.OYR I - O K Y  I O . O K Y  1 0 0 . O K Y  2 5 0 . 0 K Y  

1 .  EOOE-09 

3.75OE-02 
5.750E-02 
8 .  S O O C - 0 2  
I .  250=-01  
2.250E-01 
3.75Or-01 
5.750E-01 
8 . 5 0 0 E - 0 1  
I .ZSilE+OO 
I .75OE+00 
2.25UE+00 
2.750E+00 
3.500F+OO 
5.000E+00 

1.100F+OI 

2 . 5 0 0 ~ - 0 2  

7 . 0 a o ~ t o o  

5.250Ef07 4.239EC08 
2.481 E*07 I .S91E+Ot 
1.587E+07 3.746F*Ot 
31597E+07 1 .464E lO l  
3.04 I E*O 7 8 . 4 0 3 E + O  4 
3.lQSCC07 S.l41E+04 
I . Z ~ I E + O ~  7 .306~+05 
I . 5 - 5 ~ + 0 8  6 . 3 4 8 ~ ~ 0 6  
1.985E+09 I . 3 6 . 2 E * O l  
b.196Ct09 9.2 01 E + 0 7 
1 .08SC+O9 6.393E+O E 
8.930E +O 8 7.767E+O 4 
4 . 7 9 5 ~ + o e  7.372t+oz 
I .  I 6 8 ~ t 0  e 2. ~ I ~ E + O  I 
8.809EtOL 1.70hE-07 
3.969E+04 7.255E -0 L 
5.256E+06 6.59OE-05 
9.703C+03 6.549E-IC 

2.510Ec05 
l.OI3E+O6 
2 . P 7 9 F t 0 5  
9.148€+04 

4.96 7E '0 4 
5.1 79C+05 
4.929E+Oh 
9.7J8E-06 
2.5%7C+06 
5 . 5 3 8 E C O 8  
4+368E+03 
5.356E+03 
2.020E+OI 
2.739C--58 
I.IS5E-08 

5 . 3 7 5 ~  t a 4  

1.05ac-09 
I .05/?F-10 

I .438E+OS 7.005E104 6.253€+03 I .066E+03 
3.394E+05 l.OIOE+OC 2*038E+03 I .245E+02 
1.419EI-05 4.754Et04 1.399E+O3 4.97RE+01 
5.686E+04 2.816Et04 1.967E+03 4.053E+01 
3.354Et04 In652E+04  1.145E+03 2.469Et01 
2.785Et04 1.199E+01 7.0235102 1.618E*01 
2.448E+05 7.240Et04 8.537€+02 I .816E401 
2.327E+Oh 6.672E+05 4.793Et03 1 - 0 B Z E t O 2  
4.579E+06 1.310E+06 9.OLOEt03 1.529E+02 
I1415E+05 8.227E+O* 7.595E+04 7.453F+04 
3.770Et08 1.953E+08 1.407E+07 I.413E+03 
2.625€+02 1.026C+O? 2 . 0 3 3 E t 0 1  7.22OE-02 
3.597E+03 1.863Ei03 1 . 3 " 2 € + 0 2  I -386F-02 
1.360EcO 1 7.047E+O 0 5.076 E-0 1 5 09  1 E-05 
1.138E-I 0 4.6'7E - 1  3 4.3 10E- I 3  4.0 1 4 E - 1 3  
4.836E-I1 1.724E-13 1.673E-13 I - 6 7 3 E - I 3  
4.393E-I1 1.563E-14 1.517E-14 1 - 5 1 7 E - l r  
4.365E-13 1.555E-15 1.509E-15 I -509E-15 

3 - 1 8 7 E t 0 2  
4.55CEt01 
2 .642E+01  
3.53 fC 0 1 
2.33iE+01 
1-582F+OL 
1.78 IE + 01 
3-732E.bOL 
5.134C*01 
7.391E+04 
2.394E-02 
1 s 3 4  C F - O d  
3-0177-10 
4.20 YE - I 3  
3.927E-13 
1 - 67  YE- 13 
l"sl7E-la 
I.50SE- I 5  

1.029Et02 6.626Et01 I . 521Et01  
2.234E+OL I.474E+Ol 8 . 6 S i E - 0 1  
1 . 9 2 A E + 0 1  i . 299CIO l  7.7SOE-01 
3-420EcOI 2.369C*OL 31479E+OO 
2.227F t O  1 1. b13E+ 0 I 1.0 b b c + O  9 
1.592Ec01 1. I 3 9 E c O l  7.995E-0 1 
1.733Et01 1.288EfOl 1.049EtJO 
2.28OEtOO 1.13RF+OO 1 .T96C -0  1 
l.ZlXE+OO 7.720E-02 6.271E-02 
7=210E+04 5*303E+04 2.454Et03 
2.00?F-02 I.788F-02 1.774E-02 
2.909E-06 5 . l 9 4 E - I 2  5-428E-12 
6.849E- I 3  6.83 5E- I 3  6 -694E-I  3 
4-  194E-13 4.186E- 13 4.10 OE-13 
3.925E-13 3.917E--13 3.637E-13 
1 +673E- 13 1.668E- 13 I -6355-13 
I.516E-14 1.513E-11 1.482E--14 
I . 5 n p ~ - i 5  1 . 5 0 5 ~ ~ 1 5  1 . 4 7 4 ~ - 1 5  

1.223E+OL 
2.172E-01 
1.735E-01 
2.282E-01 
2.539E-0 I 
2.083E-01 
3.L32E-01 
5.559E-02 
4.439E-02 
1.457EtOl 
1.754E-02 
5.342E-12 
€.466E-13 
3.960E-13 
3.706E-13 
I .579E-I3 
1.432E-14 
1.424E-15 

TOTAL 1.123E+10 71552E+Oe 5.793E+08 3.851E108 I .977€+08 1.417E107 7.755E+04 7.44EEIO-t ?.234E+04 5171RF+04 21475E+03 2.848Et01 

G A M  POW 1.8OOE+O3 I-21IEtOi 9.286CC01 6.173E+01 3.170E+OI 2.272E+00 1 -243E-02 1.194E-02 I .160E-02 8.525E-03 3.96RE--04 4.565E-06 
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6. ?06E-U6 
S r 4 7 Y E  -1  2 
6.07YPI-06 
4.57OE--LO 
1 .603h-12  
3.6306-209 
5.032E-12 
1 . I  1 9 E - 1 5  
1 . 4 8 5 E - - 0 7  
3.054E- U 8  
4 .4&3E-03  
3 .  I t2F-04 
Y . 5 6 2 E - b 0 5  
4.4LIX+07 
R .Y 01 E + 0 3  
3- 76 15+02 
1-6OIE+OL 
L e S 6 7 E - 0 9  
1 . 2 9 9 5 - 0 7  
1 . * 5 4 E - - d 5  
9 . 6 0 O F + 0 5  

7.178E+OL I.STEF102 
i . - r43~-04 h r t 5 3 ~ - o +  
1 . ~ 5 6 ~ - - 1 1  I . 3 a 9 ~ - - 1 0  
2.29~-01 > . s v 6 f + a k  
2.306E-UZ 7-31 OE+OO 
2 .914E-05  2 - 3 1  1E-09 
I .U28€-14  2.32 3E-13 
8 . 5 1 3 1 - 0 7  6 . 7 5 2 E - 0 6  
9 . 4 6 O t - 1 1  2 .117E-U9  
1 .3Z4E-Oi  l r 0 5 0 F + 0 0  
4 . 9 6 2 E - 0 5  3 . 2 0 9 E - 0 4  
9 . 8 1 9 E + 0 0  7 .050E+OI  

g .591€*05  9 . 6 3 4 € + 0 5  
1 . 6 7 0 E t O 3  1 a 6 2 2 E + 0 3  

3 . 3 4 7 E t 0 1  7 1 3 3 4 E - 0 3  
7.547E-02 4 ~ 4 9 2 E - 0 0  
1.07 1 E-22 2.970E-2 4 
1.06QE-12 I.OPS7E-19 
0.0 0.0 

~ . S S ~ E - O P  4. n I ~ E - O  1 

s . a . I ~ E +  03 6 e 74 3 ~ +  o 2 

9 . 6 6 0 ~ + 0 5  9 . 6 6 0 ~ + 0 5  

I " 7 5 6 E t 0 2  
1 a 1 4  7 E - 0 3  
1-85 ?E-IO 
9r886f +01 
4.34 8 E + O l  
2.74 I I E - 0 8  

4 .71ZE- I3  
R.JLBE-OE 
4.289E-09 
1 . 2 4 ? E + B O  
3 . 9 7 5 6 - 0 4  
1.091EcOZ 
5.857s-01 
Cl.b37E*O5 
1.545EtO3 
2 . 9 8 0 E 1 0 2  
1.912E-01 
4 r O B 3 E - 0 4  
7.56 6 6 - 2 7  
2.6QZE-22 
c.0 
5 .6hOE404  

7 . Y 5 9 f t O 3  
3.961E+03 
5 . 4 4 1 E 1 0 5  
6 . n 4 O E + 0 2  
S.036E+03 
2.310E+03 
9 r 6 1 5 E + 0 2  
Z a Y 0 2 E + 0 2  
Y - 6 5 1 E 1 0 5  

7.Y OOE tO 3 
3. Y6LE+D3 
9 . 4 4 1 8 + 0 5  
4.U71E+O2 
5 .O3nE+O 3 
2.311C+03 
7-  S 5 8 t + O 2  
4 - 9 2 7 E + 0 2  
9 . 6 5 1 E + 0 5  

9.205E103 1 . 2 7 1 E t 0 4  
5 .453E+U3 6 .229E+O 3 
9.44IF+Ob 9 . 4 * 2 E + 0 5  
1.6708103 1 ~ 6 2 Z E t 0 3  
3 . d 1 9 E + 0 3  2 - 8 9 3 € + 0 2  
0 . 0 5 7 € + 0 2  5.7798-02 

2,821t-03 I . 7bZE-05  
9-65 It+ 05 91 65 O E + O S  

8 .9288-05  5 . a 0 2 ~ - 0  8 
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T L  
DB 
01  
PO 
6 T  
R N  
FP 
R A  
A C  
T H  
PA 

U 
NP 
PU 
4 M  
C H  
8K 
CF 
ES 
T U i A l  

TL107 
PE209  
? R z l n  
" 9 2 1 7  
P8214 
81210 
8 1 2 1 1  
a 1 2 1 3  
a1214 
P O 2 1 0  
P O 2 1 3  
P O 2 1  9 
P O 2 1 5  

AT217 
RN219 
PN222 
FRZ2L 
PA223 
R1225 
R I B 2 6  
AC225 
4C227 
T11227 
TH229 
TH230  
T H 7 i l  
TH234 
P A 2 3 1  
"A233 
P 42 3 4 V  

U233 
u234 
U235 
U836 
U 2 3 8  

NP837 
NP239 

OV239 

Pa218 

P U Z ~ ~  

pu24a 
PU241 
PU242 
AM241 
AM243 
CM242 
CM244 
S U M T O T  

TOTAL 

T b E L E  

D1SCHAPC-S I . O V F  2 . 0 1 i R  

2.6L5E-04 6.524F-04 9.758E-04 
7.275E-54 I.815E-OZ ?*714F-O3 
7.275E-01 1-BISE-02 2.714E-03 
L . 1 9 3 C - 0 3  2.97TE-01 L.452E-03 

7.274E-OPI 1 I 8 14E-0 I W -7  14E-03 
1.56r.E-07 6.098E -0e 6.7802-08 
7.275t-04 I.alSE-O? 2.714E-03 
5.328E-06 7.3114E-07 I.117E-06 
I-O7OE+00 3.3665-01 3.375F-01 
1 -089E+00 6.303E--01 6.30JE--OL 
2+302C+07 1.754EbOC 1.760EcOO 
2 - 7 4 7 F t 0 7  1.740Et01 1.740II+OL 
4.70SiQO5 I . 2 3 3 i + O E  1.177E+05 
I "612Et05  3.241E+02 5-L15E+02 
4rOEIE+04 9.738E+01 3.18OE+03 
6-1ZIF-04 7.635r-05 3-n62E-05 
4.576E-06 4.017E-OC 3.688E-06 

4.616E*07 L.331ELOE 1.214Et-05 

1 . 5 2 9 ~ - 0 7  ~ . I ~ Z E - O E  5 1 3 ~ ~ ~ - o a  

I . 7 b 7 ~ - 0 7  L .2abE -1  o 4 . 8 5 0 ~ -  I I 

1.10. CUPIES OF ACI INIDF ELENFNTS 
A S  A FUNCTION OC 9ECAY TIME 

SPENT 
= 1.0 

FUFL 
mnw] 

5 .  O Y P  

1.613E-03 
4.485:-03 
4.4.95E -03 
7.357E-03 
5.845E -33 
4-495E-03 
8 . 9 0 0 C - 0 3  
4.485E-03 
2.272F--08 
3.393'--01 
6-311E-01 
1 . 7 7 7 E t 0 0  
L.740E e 0 1  
I.O23E+05 
1 . 0 2 1 E i 0 3  
1.293E103 
3.225L -06 
2.867E-06 
3.086E-11 
1 .O*h.E F 0 5  

I O . O Y R  3 0 . O Y R  1 O o . o ~ ~  

2.020E-03 1.870E-03 9.853E-04 
5.615E-03 5.188E-03 2.717E-03 
5.615E-03 5.188E-03 2.711t-03 
9.2OI)E-03 8.505E-03 4.434E433 
6.995C.-OY 1 -488E-07 8.800E-07 
5.614E-03 5.187E-03 2.702E-03 
1.268E-07 3.093E-07 2 -3955-06 
5.6L5E-53 5.187F-03 Z.703t-03 
4.190E-06 1.178E.05 3.022E-05 
3.405E.-Ol 3.403E-01 3.387E-01 
6.333E-01 6.500E-01 7 -313E-0 1 
L.BOaE+OO 1.909E+00 2.190E+00 
1-739E+Ol 1-?37E+01 1.734ElOl 
8.097E+O.2 3.249E+Ob 2.956Et03 
1 . 7 1 B E t 0 3  3.237EC03 3.774E+03 
1.055E+03 4.939E+02 3065?E+OL 
6.176E-0 8 8 -9 24E- 15 6.183E-I 6 
2.075E-06 9.549E-07 3.921E-07 
3 . 1 3 0 E - l b  3.3@6E-22 0 - 0  
81376Et04 3.62dE+04 6.788€+03 

300. oru 

2.483E--04 
1 * 73 5E- 04 
9.73SE-01 
1.48iE-03 
8.08lE-06 
?.56CF--O4 
9.60 i E - - O B  
7.647E.-04 
I .  18 26-04 
3.39 EF-01 

2.50 3E + 0 0 
I 72  1 E + O 1  
I -05 SC $03 
2.767E+03 
8.61IEE-01 
6.13 BE - 16 
2.56 iE-07 
0.0 
3.841E+03 

9 . 4 4 2 ~ - 0 1  

1.0KY 

3.77TE-04 
6 - 6 1  9E-03 
6 - 61 9 E -  03 
9.677E-03 
1 -25TE- 04 
3.43IRF- 0 3  
1 -309E-04 
3.552E- 03 
5 301 4E-09 
3.524E- 0 1  
I -319Er00 
2.593E+00 
1.65bErOL 
7.844Ec 02 
9.10LEtOZ 
7.63 6E .. 0 2 
S1966E-- I 6  
6 - 5 1  9E- 08 
0.0 
I.715F-03 

1 0 . O K Y  100.OKY 2 5 0 . O K Y  

3r? l7E- -OJ 3.07iE-r) i  4 - 4 1  3E-02 
2.820E-01 2.474E+00 3.253E+00 
2.820E-01 2.474E400 2.253€+00 
4.126E-01 3r505E+0@ 4.470E600 
1.655E-02 3.740E-01 7.587E-01 
1-346E-01 11062E+OO 1.262E100 
l r660E-02 3.743E-01 7.591E-01 
1.51 LE-01 I ,436El00  2.020E100 
2 . O L 2 E - 0 2  3.967E-01 7.866E-01 
51258E-01 1.775E+00 2.360Et00 
I s499E IO0 I.485E+O 0 1.43 6E+O 0 
2 1 6 8 1 E + O O  2.734Et00 2.636EC00 
7.852El00 I.145E+00 1.090E+00 
41229E+02 L . 9 4 8 E C 0 1  I.363Et00 
6.684€+00 1.468E-03 3.821E-08 
1.582E-02 6.075i.-Ob 7.804E-08 
4-160E-16 1.156E-17 2.945E-20 
1.698f-12 1.156E-17 i.945E-20 
0.0 O.e 0.0 
4.434E+ 02 3.874Et 0 I 2 a 5 4 9  E t 0  1 

TAeLE A.LI. ruP1Es  OF " Q T N C I F ~ L  ACTINIF NUCLIDES IN pwa SDLYT FUEL 
A S  A FUNCTION nr DECAY T L M E  ( B A S I ~  = 1.0 M T H W I  

D:SCI?ARGE 1 . 0 Y F  2 . O Y R  5 - O Y P  L O - O Y R  3 0 1 0 Y R  L O O - O Y R  300101il  l . O K Y  1 0 . O K Y  IOO-eKY 2 5 O . O K Y  

2.6L5E-07 6.775E-07 1.06RE-06 2.2LOE-06 4.112E-06 I.161E-05 3-7235-05 1 . 0 9 E E - 0 4  3-746E-04 3"560E--03 2.269E-02 2.77aE-02 
- - O d  5.312E-08 5.845C-OS 6.995t-08 1.488E-07 8.800E-07 8.087E--06 1.25TE-04 1.655E-02 3.740E-01 7.587E-01 
- 0 5  2 . 0 5 G E - 0 1  8+8OLE-09 3-929E-08 6.253E-07 1.?)41E-05 2.092E--04 3.058E--03 I.309E-01 I.O39E+00 l r 2 3 3 € + 0 0  
- 0 7  1 .065C-06  2.216E-06 4.124E-06 1.164E-05 3.734E-05 1 . 1 O I E - 0 4  3.757E-04 3.570E-03 2.276E-04 2.762E-02 
-0E 4-259E-08 I -189E-07 3-364E-07 2.385E-06 2.619E-05 2re l4C-04 3 . 0 5 9 C - . 0 3  1.310E-01 1.039E+00 L a i ? T 3 E + O O  

9.637E-10 1.057E-05 2.057E-09 8.802E-09 3.929E-08 6-253E-07 1 -441E-05 2.092E-04 3.05SF-03 1.309E-01 1.039Et00 1 . 2 3 3 E + O O  
2.623E-07 6.794E-Q7 I.065E-06 2.216E-06 4.124E-06 1.164E-05 3-734E-05 L.101E-09 3.757E-04 3.570E-03 2.276E-02 2.782E-02 

1.385E-08 Z.BO?F-OE 4.25YE.08 L.18YE-07 3.364E-07 2.385E-06 2.619E-05 2.614C--04 3 @ 0 5 G E - - 0 3  1.310E-01 1.039E+00 1.213E+00 
2.576E-IO 7.184E-80 1.e93E-09 7.142E-09 3.92BE-08 6-253E-07 1-441E-05 2-0'3r'E--04 3.058E--03 I . 3 0 9 E - 0 1  1.039E+00 1 .233 t t00  
0.0 5.050E-OE 5.197E-08 5-719E.-OE 6-844E--00 1-456E-07 8.6LOE-07 7.911E-06 I.230E-OE 1.619E-02 3.659E-01 7.4245-01 
I . 8 l l E - O e  2.601E-OE 4 - 2 5 A F - 0 8  I.189E-07 3-363E--0? 2-384E-06 2.619E-05 2 -61  25-04 3-05RF-03 I.309E-Cl 1.039E+00 1,233E400 
2.623F-07 6.79*€- 0 7  1.055E-06 2-2IEE-06 4.124E-06 1.L64E-05 3.73hE-05 1-101E-04 3.7571~-04 3.5TOE-03 2.276E-02 2.782E-02 
1 . 3 8 5 E - O E  2.60PE-OE 4.260E-08 1.190 --07 3.364E-01 2.3RTE-06 2.620E-05 2.61 9E-04 3.059E-03 I.310E-OL 1.039E+00 1.234El00 

2.623E-07 6.79.lE--07 L.06SF-04 2.216 --Or. 4.12bE-06 1.164E-05 3.734E-05 1.101L-04 3.757E-04 3.570F3-.03 2.276E-02 2.782E-02 
1.385E-OE 2.602E-OE 4.?60F--OG 1.190 -07 3.36eE-OF 2.385E-06 2.62QF-OB 2.C;lOE-04 3.059E-03 1.31OE-OI 1.039E+00 I.234E+00 
1.52aF--07 5. I62E-OE 5.312E-08 5-84%-08 6.995E-OR I -488E-07 8.800E-07 8.081E-06 I .257E-O4 3.655E-02 3.740E-01 7.587E-0'1 
2.673E-07 6.794E-07 1.065E-06 2-216F-06 4.124E-06 1-164E-05 3.734E-05 1.lOIE-Q4 3.75TE-04 3.57OE-03 2.276E-02 2.782E-02 
1.5976-07 5. IBZE-OE 5.312E-08 5.845E-00 6.99bE-08 1.488E-07 8-800E-07 8-O87E-06 1.257E-04 I.655E.-OL 3.740E-01 7.588E-01 
1.384E-OR 2 - 5 0 2 E - O E  4.260E-08 I.190E-07 3.364E-07 2.385E-06 2-6ZOF-05 P a 6 1  4E--04 3.059E-03 1.3IOE-OL 1.039E+00 1.234E+00 
1.52CE-07 5.I62E-OE 5 . 3 1 2 E - 0 8  5.8115E-08 6.995E-08 1.488E-07 8.800E-07 8.097E- 06 1.257E-04 1.655E-02 3.740E-01 7.586E-01 
2.9356-U7 6.I88E-07 1.063E-Oh 2-714E-06 4.120E-06 1.163E-05 3.73~4t-05 1.101E-04 3.757E-04 3.570E-03 2.276E-02 2.782E-02 
2.697E-07 6.701E-07 1.050E-06 2-  18hF-06  4-067E--06 I-145C-05 3-682E-05 1.08eF-04 3 i705E-04 3.521E-03 2.244E-OP 2.743E-02 
5.OZSE-08 5.162E-OE 5.312E-08 5 . 8 4 5 E - O d  6 - 9 9 5 t - 0 8  1-488E-07 8.8OOE-07 8.087E-06 1.257E-04 1.655E-02 3.740E-0 1 7.588E-01 
2.30RE-05 3.321E-05 4.341E-05 7.*35E-05 1.271E-04 3.517E-QB 1 -273E-03 4.490E-03 1.684'5-02 I.683E-01 1.034EC00 1.228€+00 
7.376E-01 1.721E--02 L.721E-02 I.721E-02 1-721E-02 I.72i'F-02 1-724E-O? 1.730E-02 1.751E-02 1.990E-02 7.748E-02 2.808E-02 
3. I 78E-0  1 3.1756-0 I 3. L 75E-01 3.175E-0 I 3 -  I 75E-0  1 3- L75E-0 1 3 -  175:-0 1 3*17EE--U 1 3.175t-01 3.175E-01 3.176E-0 1 3. I 76E-01  
1.23rE-05 1.277E-05 1-3L4E-05 1.423E-95 L.605E-05 2.3Li3t-05 4-879E-05 L.21SC-04 31756E-0.9 3.569E--03 2.276E-02 2.782E-.02 

3 . 2 2 5 F . - O t  3.17%-01 3.175E-01 3-L75E-01 3-175E-01 3.175E-01 3.175E-01 3.  17LF-01 3.17%-01 3.17SE-01 3.L76E-01 2.176E-01 
L . . 3 6 6 C - - 1 5  1.516E-OE L.66?E-O5 2-097E-05 2-778E-05 5.b02E-05 3.703E-04 6.307E-04 3.220E-03 4,316E-02 4.098E-01 7.484E-0.1 
1.123E+00 1.129E+00 1 -136Et00  1 - 1 5 8 F t 0 0  1 - 1 8 8 E t 0 0  1s305EIOQ 1.594Et00 1.90CE100 1.984Et00 1.942E+OO 1.576Et00 1.140Et00 
L.721F-02 1.721E-Oi I.721E-02 1.721E-02 1.721E-OB 1.722E-QZ 1.724E-02 1.730E-02 1.751E-02 I.990E-02 2.745E-02 2.808E-02 
2.563F-0 I 2.563E-0 1 Zr5b3E-01 2.563E-01 2.564E-01 2.567E-01 2 -578E-01 2.6OSE-01 2.71 1E-01 3.529E--Ol 4.032E-0 1 4.0 L4E-01 
3.175E -0 1 3.175E-0 I 3.1 75E-01 3.175E-0 I 3.175E-01 3.175E-01 3.175E-0 1 3 -  L7EE-0 I 3.175E-OI 3. I 75E-01  3.  i76E-0 1 1. I 76E-0  I 
3.0"4F-01 3.1235-01 3.L24E-01 3.131E-01 3.153E-01 3.370E-01 4.163E-01 6.262E-01 1.000E+00 1.178CtOO 1.144E+00 I . O ( i O F t 0 0  
2.207€+07 1.707€+01 I.707E+OL lm70hF t01  1.70bEt01 1.702Et01 I . 8 9 L i - * O 1  1.66CEIOl 1.554E+01 6.674E+00 1.&62E-03 3 . 8 1 7 F - O t  

3.072E+02 3.131E+02 3.131Ea02 3 - 1 3 1 E t 0 2  3.130Et02 3.129E402 3.123E+02 3.lO€E+02 3-047E+O2 2.375E+02 l .799E+01 2.390E-01 
5 . 2 6 O E t 0 2  5 r Z B l E i O i  5.262 i f02  5-265E+02 5.268E+02 5.272ErO2 5-246E+02 5.13?E+02 4*769E+Od I . 837ECO2 1.317E-02 8.732E-07 
I -P61€+05  L . 2 0 1 E + O E  1.145E+05 9.910E+O? 7.790E+04 2.974Et0.9 1.023€+03 8.771E-02 1 -917E-02 9.202E-03 5.980E-Ob ?.908E-l1 

I.024E102 2.995EIOi b.870Et02 9.963E*d)Z 1.692E+O3 3.213E+03 3.753F103 2-745E103 8.945E+02 9.684E-03 5.980E-06 3.064E-1 I 
I . 7 0 5 C C O I  1.707E+Oi 1.707E+O1 Ia706E+OI Im706E+01 1.702E+01 I - 6 9 1 E t O l  1.660Et01 1 . 5 5 4 C l 0 1  6.674E+00 1.462E-03 3.812E-08 

I.526EC03 1 . 9 6 9 E I O 5  1-414E*O3 1 - 2 6 0 E t O 3  P*041E+03 4-841E+02 3 . 3 2 1 E l O l  1.578E-02 5.742E-11 5.738E-1 I 5.734E-1 1 5.727E-11 
2.22*E+07 1 - 3 3 4 E t 0 5  1.214Et05 I - 0 4 6 E t 0 5  8.374E+04 3.622E+04 6.782E+03 3.835C*03 1.71 SE+03 4.434E+02 3.873FtO 1 2.5a7Et01 

4.61BEf07 1.33QE+O6 L.214t+05 1-046€+05 8.376Et04 3.624E104 6.788Et03 3*891E+O3 L.715EIO3 4.434E+02 3.874E+01 2 . 5 4 9 E + O l  

1 . 5 2 9 ~ - 0 7  5.162E-OE 5.312E-08 5.845~-9a 6.995~-08 1.488~-07 8 . 8 0 0 ~ - 0 7  B . O ~ ~ E - - O B  1-257E-04 1.65S~-U:: 3.740E-01 7.587E-01 

1.529~-07 5 . 1 6 2 ~ - 0 ~  5.3~2~-08 5 . 8 1 5  -05 6.895E--09 1.488E--07 8.800E-07 8.081E-06 L.257E-04 1.655E-0% 3.740E-01 7.587E--01 

2.941E-01 3.123F-0 1 3.124E-01 3.131E--01 3.153€.-01 3.320E-01 4.163E-01 6.26iE-01 I . 0 0 0 E t O 0  1.178E+00 I .  144E+00 1.090E+00 

2.185E+03 2.34RE+01 2.362E+03 2 - 3 L 5 E t 0 3  2.226Et03 1.901E+03 L-095E+03 2.264E+02 9.667E-01 I.164E-19 0.0 0.0 

1 . 7 5 8 E ~ u O  1.75.915+00 L.758F100 1.758E300 1.758E+00 1-758E100 I . 7 5 3 E C 0 0  1.757E+00 I .755E+00 1.727E+00 1.47aE+oO 1.124€+00 

3.86Ti+U4 8.255E+01 1.75ZE+O3 1-969E+OI 2.973F+OO 2.706€+00 I -967Et00  7.90CE-01 3.246C-02 4.89LE-20 0.0 0.0 
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TL 
- a  
9 1  
P C  
4 T  
U N  
F R  
R l  

AC 
rH 
P A  

v 
K P  
PU 
4 M  
C M  
9 K  

C F  
E5 
T O T A L  

u233 
u z 3 4  
U P 3 5  
(1236 
U 2 3 8  

NP237 
Nip239 
uu230 
PU23Y 
PU240 
PUP41  
OcJ242 
A M 2 Y 1  
AM243 
C M 2 4 2  
CM243 
CM244 
S U M T G l  

D I S C H A R G E  I s O Y F  

6.149E-06 1.534E-0 5 
1 -385E-06 3.456E-06 
1.238E-05 3.087E-Of. 
5 . 4 4 7 E - 0 5  1 .35YE-04  
6.524 E- 0 4 2.2 03E - O S  

2.76EE-05 6.B8YE-05 
5.9 11 E-0% ZrOl6E-0 5 

4.767E-OH 21 L 3 2 E - O S  
E - O O Y E - 0 4  1.Y86E-04 
5 . 3 8 T E - 0 3  S . 2 8 I E - O l  
6.12311+94 4.81 7E-02 
5.544E+04 5 .090E-02  
4.96ZF+O 2 1 - O76Ei.O 2 
3*42RE+O? 1.050EtOL 
9 . 8 8 3 E L O  I 6.1 5 O t +  0 1 
3.209E-Or? 5.658f-08 

2.4wx-05 6 . 2 2 e ~ - 0 ~  

2. z 9 x - 0 7  I .  ~ 7 s f - n  7 
7.30 7E- 1 0  4.7t32E - 1 i 
1.17€E+05 1 1  7 9 7 E t O i  

2 . 0 ~ ~  S.OYP io.oyq 30.01~ ~ o o . o r w  

- 0 5  3.79lE-05 4 - 1 4 5 E - 0 5  4.3775-05 2.24ZF-OB 
-06 8.542F-06 1.069C-05 9.8Y2E-06 5.?24E-06 

2.0.3BE-04 3.358E-04 4.203L-04 3.882E-04 2.019E-04 
2.2676-09 2.494E-09 2 . 9 8 5 E - 0 9  6.350C-W 31755L-08 
1.03OE-04 I.7O.W-04 2 - 1 3 2 E - 0 4  1.9708-04 1-02bE-04 

9.315E-05 1.539E-04 L.9??C-04 1-7BOE-04 9 . 2 6 5 E - O S  
2.37LF-OY 3 . 1 1 4 C - 0 9  as439F-09 1.0@3E-U8 4.8836-08 
2-282F-04 ? . W O E - 0 4  3.255E-04 3.1802-04 2.L.r?iE--04 
2 . 2 8 5 C - 0 3  2.?86€-0.3 T.2YlE-03 2.329E-03 P - S L l E - 0 3  
4 - t l 3 B E - 0 2  4.89TE-02 4-YS0E-02 5.322E-02 .S-lSOE-02 
C.OY0L-02 5 . 0 Y l E - 0 2  5.095E-02 6-138E-02 5.3668-02 
1.079Et02 1.059E+02 1.023€+00 9.004E+Ol 6.232E+OL 
1.673Et01 3.365f+01 5.075Et01 1.073Et02 1.2SZE+O2 
S.20OEtOL 4.459E+Ol 3.683C+OL 1.72OE+Oi 1.2IJE+00 
2.565E-08 2.3908-09 4-576C-1 I I -04.5E- 17 4 - 7 9  6e-1 e 

1.Y04E-12 1 . 2 1 l E - I 3  I-ZZYE-15 1*2Y@E-?3 0.0 

- o s  7 . ~ 3 2 ~ - 0 5  8.5sr~-os 8 . 8 4 1 ~ - 0 5  u . 6 7 4 ~ - 0 5  

Z . ~ ~ F - U Y  t t33%--i)y 2.e4-7~-09 6 . 1 6 0 ~ - O Q  3.53o~.-on 

I . ~ s ~ E - o ~  1.266~-07 8 .548~-o t )  3 .943~- -08  i . a o o ~ - o a  

~ . 7 6 7 t + o 2  L . B ~ ~ F + U Z  L . Y L O E ~ O P  Z . L ~ B E + O Z  3.t115~+02 

300- OV4 

3.56 IE-06 
L - 9 5 4 E - O h  
I.481L-05 
6 - 2 4  t E - O S  
3.45 I F - O ?  
i.7r?l:FI-05 
3-16  )E-07 
2-46GE-05 
3.35EE-07 

3.00CE -03 
7r05CP-02 
5 . Y 2 E E - 0 2  
3.3LPEIOI 

3.40 €E- 03 
4.26zE-18 

0- 0 
1 .  ? 5  If t07 

2 . 8 7 x - 0 4  

s. 1 8 4 ~ + a i  

I .  i n  z e o n  

1. T ~ ~ E - I  o 
4 . 4 i r ~ - - 1 i  
1 * 069F- I 2  
1.O46E-0 e 
G.427E--10 
1 .'?75E- LO 
fl.259E--12 
0.0 
8 - 4  I 0 E-1 0 

5.0 19 E-1 a 
6.524E-09 
1.0HflE-OE 
a. 5 ~ m - i  o 
5.901E-09 
9.339 E - 0  S 

3-9Y6E-10 
S.341E-05 
9.8112E-09 
I -537E-OS 
t . 5 3 l E - 0 7  
3 .71YE-OI  
t.675E-09 
L-SPIE- 03  
3.970E-07 
3 - 2 3  C-0 2. 
4.407E-04 
6.942.E-03 
a. 05uE- 0 3 
'i.362E-03 
5.3.36Et04 
7.243EIO 1 
9.466ErUO 
1.638F+0 1 
3.9C8E+00 
5.19LE-02 
3.403E+00 
5. 4 80E- 0 1 
4.493EtOl 
5-408E-0  1 
5 - 3 3 6 E + 0  1 
5.357E+04 

I .  171 E-oe 

5.936E-1 1 
8-2Y7E- I 1 
2.427E- l i  
2. ? 1 OE-0 e 
2.170E-IC 
3.33aE-l c 
2.303E-1 L 
2 - 556f - 0 5 

1.208E-01 
3.033F.-0 t 
Y -429E-10 
2 ,203E-OS 
Z.919E-OE 
f l .  6 2 2 E -  I 0 
L.992E-05 

7.513E-1 C 
I.803E-05 
2.446E-08 
1 L 579E-OF 
9.398 E-0 7 
3.848f-07 
7.088E-04 
1.56!E- 0 2  
4.406E-07 
3.253E-02 
4.5 07F --0 4 
6.942E-0'1 
0.054E-02 
Y .54@E-0 1 
Q- L E S E - 0 5  
7.780E+O 1 
9.649ElO C 
1 s 63Mt+ 0 1 
3.72 5t+0 C 
5.19 1 e-0 2 
9.94YE+00 
5+487E--0 1 
9 - 5 Y O E + O C  
5 . 2 7 9 E - 0 1  
5 ~ 1 3 ~ E t O  1 
1-797E+Oi  

2.41 9 ~ -  oe 

6 . i o ~ t ' - i i  ~ . 7 2 2 ~ - i i  A.OQLE--II 1.7ii~-io ~ . o I ? E - o . ~  
I .xar+-Io 3.79%--10 L - O ~ ~ E - O Y  7 . 6 0 ~ ~ - 0 9  S . J ~ ~ ~ E - O Q  
4.742E-12 2.U30E-11 Y . O t l E - 1 1  1.442.E-W 3 . 3 2 2 E - 0 8  
b.Zr8E-08 8.83YE-OR I . 6 4 5 t - 0 7  4.6428-07 1.4A9E-06 
2.733E-LO 2.457E-10 2eYhlE--10 6~256E--10 3.70OE-OY 
5145UE-10 1.SXUE-09 4 . 3 1 1 f - O F i  3.066E-OM 3.357E-07 
4-785E-11 2.289C-IO 1.260E-99 2-OOSE-08 4.618E-07 
2.8306-09 2.844E-09 3-463E-09 7.36BE-09 4.357E-OR 
1.277t-U9 5 - 5 2 2 E - 0 9  1.561C-OI 1.107f-07 1.?16E-06 
4-7546---08 9.893E--09 1.841E-07 5.19SF-07 I r667E-06 
l rS44C-09 4.311E-09 1.2IYE-06 8.643€-.08 9-493E-07 
? -26 7f.7 0 9 2. U 9  4E -119 2. Y R S E - 0 9  6.35UE-09 3.75 5E-OR 
U.Ql9E-08 Y . 1 9 5 E - 0 8  1.71 lt-07 4.82YE-07 1.549E-06 
1.dl2E-09 3.Y42E-09 1.115E-08 7.Y04E-08 8.bBlE-07 

3- 792E-08 7,891E-OB 1 -468F-07 4. L44E-07 1.3308-06 

1.856E-01 2.042E-09 ?.444E-09 5.1981-09 J.074E-On 

Z . O S O E - O ~  2.256~-09 Z . ~ O O E - O ~  5 . 7 ~ 3 ~ - 0 9  3.396~1-01 

L . ~ ~ O F - O ' )  3 . 4 3 5 ~ - 0 9  9 . 7 1 9 ~ - 0 9  t , . n 8 7 ~ - 0 n  7 . 5 6 5 ~ - 0 7  

- O B  7.9765-on 1 . 4 8 4 ~ - 0 7  4. L ~ ~ E - O T  1 . 3 4 4 ~ - o b  
-OY I . 7 ~ - 0 9  2 . 1 4 0 ~ - 0 ~  ~ . ~ S P E - O ~  z . ~ ~ ~ E - o Y  

3 . 9 5 8 ~ - 0 7  4 . 2 8 7 ~ 4 7  4.836~-07 7 . 0 2 8 ~ - 0 7  I . 4 7 0 ~ - 0 6  
1.228f-06 2.104E-06 34597F-06 Y.953E-06 3.602E--05 

7.091 E-04 7.1 07E-04 7.157E-04 7.5368-04 9 e448E-04 
1-569E-03 1.56%-03 1.5GYE-0.3 1.569E-03 1.569E-03 
4-846E-07 6-081E-07 8.077C-01 1-628E-06 4.950E-06 
3.Z72E-02 3.32YE-02 3-422E-02 3.7588-02 4 . 5 9 2 E - 0 2  
4.507E-04 4.507E-04 4.508E-04 4150YE-04 4.515E-04 
6.943E-03 6.944F-03 6.946E-03 6.9SSE-03 6.984E-03 

Ys44dE-03 Y n57OE-03 9.63 7E-03 1.0 15E-02 1 -272E--02 
4.126E-02 4 ~ 1 2 S E - 0 2  4.1?3E-U2 4.1155-02 4.088E-02 

9.649EtUO 9 . 6 4 t l E t O O  Yr647E+00 9.642E100 9 . B 2 4 E t 0 0  
L.039EtOl 1 . 6 . 1 9 E t O l  1.64OEIOI 1.6542Er01 1.633Et01 
3-549€+00 B.OT?E+OO 2.415Et00 9.22LE-01 3-L72LI-02 
5.191€--02 5.191F-02 S e i Y L E - 0 2  5 . 1 9 1 E - O P  5.1YOP-02 
I.b18E+OI 3.309E+Ol 5.619F+01 1.067E102 1.247E+02 

2.036EC00 2.287E-02 3.454E-03 3.144F-03 2.285E-03 
5 .152E-01  4.784E-01 4.241E-Ol 2.607E-01 4. 7 5 2 E - 0 2  
4.945i+01 U . b O & i E * O l  3.64UE+01 1-693E+OI 1.16?E+00 
1-767L+02 1.842'6+02. 1.96OF+01 2.14bE+02 I r R R B E + O 2  

n . 0 5 4 ~ - 0 3  ~ . O S L E - O ~  8 . 0 5 4 ~ - 0 3  8.054~-03 A . O S ~ E - O ~  

7 . e z n ~ + o 1  7 . 6 7 4 ~ + 0 1  7 . 3 7 7 ~ + 0 1  6 . 3 0 0 ~ + 0 1  3 . 6 2 7 ~ i o i  

5 . 4 n w - o i  5 . 4 8 5 ~ - 0 1  5 . 4 8 3 ~ - 0 1  CJ.Q~~E-OI 5 . 4 3 7 ~ - 0 1  

' I .  30 OE-09 
8.33CE-07 
9-62  4E- 0 7 
4 - 3 0  LE-06 
3.40 OE-08 
3-35 OE-06 
6.707E-06 
4.00W-07 
I .21 ?€-OS 
4 r Y l  E - 0 6  
9- a 7 3  -06 
3.45 le-0 I 
4.56 ee-06 
8.66iE-06 
3 -  12 IE-07 
2 - 9 2  OE- 06 
7.54EE-06 
2.82 ?E-07 
3.962E-06 
2.474e-07 
1 .27m-04 
3.661E-Ob 
1.42 I E - 0 3  
1.56SE-03 
1 -83 7E- 05 
5.48SE-02 
4.531E-04 
7.06?E-U3 
8.054E-03 
1.91 4E-02 
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9.572E100 
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7.05lF- OL, 3. OLYE- 04 2 s39SE-03 2.844E-03 
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S.285E-07 6.951E-U5 1.5728-03 3 . 1 Y O E - 0 1  
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--06 5.063E-04 1.144E-02 2.321E-02 
-04 4.76?€-03 2.Y26E-02 3.475E-02 
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Y.359€--05 1-400E-03 1.1YlE-U2 2. l 7 6 E - 0 2  
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TAPI.F 1 . 1 4 .  PHOTOVS F P O ~ ~  ~~CTINTDFS I N  F # P  SPFNT FUEL 
A S  A  FUNCTlON O F  DECAY TINE ( B A S I S  = 1.0 M T H M I  

18 GROUP PHOTON RFi-FASE PATES. PHOTONS/SECOND 
BASIS= ONE M F T R l C  T O N  OF I N I T I A L  HEAYY M E T A t . < . ! T I ' + $ $ >  

D ~ S C H A P C E  L . O Y F  2 . 0 ~ ~  5 . 0 1 ~  1 0 . 0 ~ ~  ~ O ~ O Y R  100.0~~ 300.01a I . O K Y  1 o . o ~ ~  L O O . O K Y  2 5 0 . 0 ~ ~  
E R E A N  

3.967E+l3 
1.597E+ 12 
2.288EAI 1 
2.33 1E+P3 
5.817E+L 1 
4 . 6 0 5 E + l l  
3.505E+L 1 
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7.492Ef05 
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2.974E+ 1 I 
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2.2OIEtlO 
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1.887EtlO 
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3.345F+l0 
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2.622EIlO 
€.45CEt09 
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3.883€+09 
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2.655E+LE 8 . 8 5 a K t 1 2  5.313€+13 5.27AEA13 6.617€+13 9.448E+13 9 . 8 $ 4 € + 1 3  6.98SEt13 2.564Et13 2.425E+12 4.590E+1 1 5.109Ei lL  

2.177Et17 1.701E+Li L-277E+12 1-570Et-12 2.18IE+12 3.496€+12 3.852E112 2 . 8 l C E t l 2  1.038E+l% 1.028E+l l  9.157E+lO I . 0 9 F F l I I  

18 G R O W  SPECIFIC ENERGY R E L E A S E  RATES. NEV/WATT-SEC 
B A S I S =  METRIC TOM OF I Y T T I ~ ~ .  HEAVY M E T X I M T T H M ~  

ENEAN 

2.873EtC4 3.450E+03 
3.073E+02 4.785ECO2 
0.092E+02 5.558E+02 

1 ~ 8 0 3 E * 0 4  4.229E+03 
1 ~ 5 7 7 E + 0 4  1.32 1E+O 3 
1.956s e o 4  5.83 1E+O 3 
1.0 73t+09 I . 4 2 9 E + 0 4  
1.76GE+03 1.261E+04 
6.931Et02 41610F*03 
2.196Et03 1.669E+04 
2.383t+U3 1 . 9 0 5 E + O 4  
9.285E+02 7 . 3 5 7 € + 0 3  
2.041Et01 1.567EtO2 
5.480Et00 3.769Et01 
4.678E-01 1-870E--Ql  
7.514E-02 3-013E-02 
1.356F-02 5-448E. 03 

a. 5 2 7 ~ * 0 2  9 . 0 7 9 ~ + 0 2  
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Thr?LE A.17. G P A l r 5  O F  F I S S I O N  PPODlJCT ELEMFNTS i N  PWU SPENT FUEL 
A 5  A F U N C T I O N  OF DECAY TlMF ( B A S I S  = 1 .0  MTHM) 

H 
L I  
BE 

C 
c o  
N I  
c u  
ZN 
GA 
GE 
A 5  
SE 
9 E  
K P  
118 
SR 

V 
Z E  
N 0  
'10 

T C  
RU 
R H  
PD 
I G  
C D  
I N  
S N  
5 8  
T E  

1 
XE 
c s  
8 1  
L I  

C E  
PR 
N O  
P M  
S M  
EU 
GO 
TB 
D V  
I40 
ER 
T M  
v 0  
TOTAIL 

D I S C H A R G E  1 . 0 Y E  2 . O Y R  5 . O Y P  1 0 - O Y R  30.0YR L O O . O I R  3 0 0 . O V P  1 . O K V  1O.OK.Y 1 0 0 - O K Y  2 5 0 . 0 U Y  

5.661 E-02  
1.91 TE-04 
I .  478E-04 
2 -559 E-0 5 
1.775E- I 2  
6 -345E- 1 0  
5.626E-05 
7.3AZ E-0 5 
4.307E- 0 5 
6.6055E-01 
2.019E-O 1 
5.613€+01 
2.169Et01 
3.693E+0? 
3.410Et02 
9.165EC02 
4.736E+02 
3.537€+03 
b.Z76E+Ol 
3.220€+03 
7.672Ef02 
2.401E+03 
4.175E+02 
1.196E+03 
7-?57E+01 
I .  066EtO2 
2. 289E+OO 
9.063E*O 1 
3.298ECOl 
4.786E+O2 
2.415E+02 
5 . 3 3 1 E + 0 3  
2.733E+03 
1.384Et03 
1 .220EtO3  
2.79 3E+03 
1.  OBOE +03 
3.6 1 4 E +  03 
1.453Et02 
7.194E+02 
1.65?E+02 
8.0+2E+01 
2.678€+00 
I.280C+00 
I.423F-01 
5 ~ 5 0 9 E - 0 2  
6.130E-05 
8.653E-OC 
3.4 O6E+Q 4 

5 . 3 5 2 E - 0 2  5.060E-02 4.276E-02 
1.917E-04 1.917E-04 1.917E-04 
1.478E-04 1.478E-04 1.478E-04 
2.598E-05 2.590E-05 2.597E-05 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
3.779E-08 3.779E-08 3-779E-08 
8.643E-01 8oh43E-07 8.6b3E-07 
6.601€.-01 S.601E-01 6.601E-01 
2.001E-01 2.001E-01 2.001E-01 
5.633E+OL 5,633Ft01 5.633E+OL 
2.167E+OI 2.167Et01 2.167E+01 
3.677€+02 3,663E102 3-626F+02 
3.425E+Oi 3aQ39Et02 3-477E+02 
8.736C+02 _B-611E+02 8.259E+02 
4.567E+02 & x b - z r + 0 2  4.563Ei02 
3.52OF+OZ 3-532Et03 3.567E+03 
1.816E+OC 3r729E-02 2.814E-03 
3.334€+08 3.337E+03 3.337Et03 
7.710E+OP 7.710F102 7.709E+02 
2.266Et0 3 2.223E+03 2 L 184Ef03 
4.672EtOi 4.673€+02 4.673E+U2 
1.284E+Oli 1.32XC+03 1.366F*03 
7 .  b63E+O 1 7.64 1 E t 0  I 7. 6 3 O E W l  
1.076E+O2 1 m079E1-02 lrO7qE+02 
2.414€+00 2.426€+00 2.45821-00 
9.005E+01 0.999ElOl 0 . R 9 8 E t 0 1  
2.96IE+O 1 2.716EtOI 2.253Et01 
4-7378+02 4.761E+02 4.807E+02 
2.34%E+OZ 2 . 3 4 5 E 1 0 2  2 . 3 4 5 C * O Z  
5.333Zt02 5 . 3 3 3 E 1 0 3  5.333E+03 
2.684ECOL 2.633€+03 2.517E+03 
I.12ZE+OI 1.474E103 1.509F103 
1.216E+03 I.SLIE*OJ 1 - 2 1 M t 0 3  
2.527E+O? 2.432€+93 2-370E+03 
1.116E+03 I . I  16EC03 I 116E103 
3.963E+OE 3.950Ct03 4.020€+03 
1.141E+Oi 8.76ZFiOI 3.966FtOl 
7.581E+02 7.845Et02 8.321E+O2 
1.579€+02 1.537E+OP 1.933€+02 
8.904F+OL 9.3176+01 1.040E+02 
2.585Ee00 2.582Et00 2.582€+00 
1 ~ 3 3 0 E 1 0 0  1.383E;iOO 1.383E+00 
1.aZIE-01 1.4ZIF-01 1.921E-01 
5.623E-02 5.623E-02 5.624E-02 
S.73RE-0 C 5.619E-05 5 m 573E -06 
1 -62 lE-05 1 . 7 4 U t - 0 5  1 -782E-05 
3+b06E+04 3.906Et04 3.4ObF*04 

3.229E-02 
1.91 7E-04 
La478E-04 
2.59 SE-.') 5 
0.0 
0.0 
0.0 
3.779E-08 
8 -64  3E--0 7 
6.60 1 C - 9 1  
2.001E-01 
5 -633E t O  1 
2.1€8E+01 

3.525Ee02 
7 - 72 SE+02  
4.561E+02 
3. 6% OFt03 
4.441E--03 
3.337E+03 
7.709E+02 
2 -  179E + O  3 
4.673Et02 
1.371E+03 
7.629E+Ol 
1.0798+02 
2.50 L E I 0 0  
8.990ElO I 
1 - 9 5 6 E t O l  
4 m 83  6E+02 
2 * 3*5E+O 2 
5.333E+03 
2-382Ec03 
I - 7 2 4 E t 0 3  
1.21 6 E + O 3  
2*365E+O 3 
1 0 I 1  bE+03 
4.025Et03 
1105RF bo1 
8.607E+02 
1.318Et02 
1 - 1 6  1 E+O2 
2.5fl2E100 
1.383E +OO 
1.92 1E-0 1 
5.624E-02 
5.567E-05 
1 - 7 9 3 E - 0 5  
3.40 SF (-0 a 

3.5785 tu2 

1.051E-02 2.06hF-04 2.75iE-09 d.375E-26 
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7.58OEt02 7-580€+02 ? . S 8 0 € + 0 2  
7.992€+02 7r992E+G2 7.992E+02 
7-911t*Or '  7 + Y 1  1€+02 ?.9LlE*OZ 
$.252E+02 8 . L 5 2 € + 0 2  8.2SZE+02 
7.463€+02 5.568E+02 3.4LeEt02 
2.469Ef01 2.142E102 b.292E102 
Y.Z97E+OZ 9.297E102 Sm297E+O2 

7.71 BE + 02 7- 7 1 8E+O 2 7.7 I BE + 02 
7.700E102 7*7008+02 7.700E+O2 
4.67SC+02 4*673F+02 4.673E+02 
4.418E+02 5.418F+02 C.*I'dE+02 
2.174€+02 ?.17bE+02 2.174E+O2 

0.0 0.0 0.0 
3.609E+02 .5.609t+O2 3 . 6 0 9 E + 0 2  
2.L79eC02 2.158€+02 2-124E101 
1.502€+02 I.SO2E+OP 1.502€+02 
7.629Et01 7.62%+0 1 7.629E+OI 
4.YZl t+CI  4.921€+01 4.921€+OL 
5.55eE+O1 S,556k+01 5.556€+01 
l r1036+02 I a L03E+O? I .  L03FlO2 
1.769E+02 1.782f+O2 1+770€+02 
'bS4OE+02 3-540SC02 3*54OE+O2 
4+2YlE+O2 4.291L+D2 4*29LE+O2 
1.078E+O3 I.O?Bt+03 l .OlME+LJ3 
I r  127Et03 L.l27F+O3 I . l27F+f lJ  
1.469€+33 1.469E+03 I.469€+03 
0.0 0.0 0.0 
1.554t+02 1.554€+02 1+554€+02 
?.987€102 2.Y07E+OZ 2.778E102 
2.342E+03 2.342Et03 2.342E+03 
0.0 0.0 0 . 0 

1.232E+03 1 . 2 3 2 L + 0 3  1.232tF03 
1 . 2 7 5 E + 0 3  I .275f+03 I.27SE+03 
1 - 2 1 6 € + 0 3  l m 2 l 6 f + 0 3  
1.239€+03 1 . 2 3 9 E I O 3  
1. I lbE+O3 1 - 1 1  b k + 0 3  
1.120€+03 I s  I 2 6 t + 0 3  
7.780E+02 7.780E+02 
0.0 0.0 
1..319E+03 1.31 9E+O3 
6.1238102 6 .723t+02 
6.847E+02 6 . 8 4 7 f t 0 2  
0.0 0.0 
2.024E+02 2. U24EIO 2 
3.697ECU2 3.691€+02 
&.6S5€+02 1.655t+O2 
1.765€+02 1.76SFCO2 
3.1 SPE+O2 3.15YE+OZ 
1.333Ec08 1-333E+OZ 
1.1 00E+02 1.1 OOt+O2 
3.165ES01 3 . T b S F + O L  
9.0 0.0 
4.095EtOI 4.095E+01 
6.2 l l tCOL 6 . Z l l t + O I  
3 -XOEcO4 3 - 3 5 9 t + 0 4  

9.513e+01 9 . i i i 3 ~ + 0 1  S . ~ L ~ E + O I  

3 .758~+ GZ 3.75 ec102 3 . 7 5  e€ t o 2  

1 . 2 1 6 E + O 3  
1.239E+03 
1.1 l6E+O3 
I .  12 6E+O 3 
7.780EtO2 
0.0 
1.319€+03 
6-723E+OL 
0.01?€+02 
0.0 
2.024E102 
3-697Et02 
1.65 5E+O2 
1.765E+02 
3.  L59E+02 
1 . 3 3 3 E t 0 2  
1 . l O O E 1 0 2  
3.1658401 
0.0 
4.095E+O I 
6.21 l E t O l  
3-357E109 
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H 
B E  

C 

N I  
CU 
ZN 
G I  
GE 
A S  
5 E  
BR 
KR 
R E  
SR 
Y 

ZR 
N B  
Ha 
T C  
RU 
R H  
O D  
4 G  
CD 
I N  
5 N  
5.8 
TE 
I 

XE 
CS 
B I  

L A  
CE 
O R  
t i  D 
PI4 
S M  
EU 
GD 
T B  
DY 
no 
E R  
T M  
T OT4L 

ca 

TIRILE m.19. CUPIES OF F I S S I ~ ~  PPODUCT ELEMFNTT~ I N  P ' m  SPENT FUEL 
AS A F U N C T I O N  OF DECAY T I M E  I B A S I S  = 1.0 YTHM) 

DISCHARGE 1.0YR 2 . 0 7 R  5.OYR I O . 0 1 R  3OsOVR 1 0 0 - 0 Y R  3 0 0 - 0 Y R  I-OKY IO.OKV I O O . O C Y  2 5 0 . 0 K 1  

5.465E+02 5.167E+02 
2.873E-06 2. 873E-06 
1.159E-04 1.1598-04 
2 . 3 0 b E C 0 0  0 . 0  
8.222E+OL 0.0  
4 . 9 1 3 E + O 2  0.0 
4.180E+03 0 . 0  
1.980EC04 0.0 
1.22IEt05 0.0 
3.549E105 0.0 
I .O29E+06 4.093E-01 
2.186E4.06 0.0 

5.627E+06 2.564E-03 
0sG5t?E+O6 7.724Ee09 
I.2OIE+07 8.672E+04 
9.9478+06 3. \54E+04 
1.498E+07 7 .121E+04 

1.134E+07 1.308E+OI 
5.136E+06 2.953E+OS 
6.644E+06 2.9§0E+05 

9.201E+05 1.620E+03 
1.776E+05 6.090Et01 
3+910F+05 3.153E-02 
1.498EtO6 6.+90E+02 
3.740EeO6 I .  l7OE+04 
8.01 7E+O6 5 ~ 9 9 1 E + 0 3  
I.L97E+07 3. I6 lE-02 
8.832E+06 2.D52E-05 
7.900E+O6 2r137E+05 
9. R66E+O6 9.641 E + O I  
9.807E+O6 5-057E-03 
7.791Ei06 5.178€+05 
6.739E+06 5 ~ 2 3 4 E f 0 5  
1.S67EtO6 7.580E-05 

6.105E+05 1.501E+02 
2.760E+05 I .  525E+OO 
9.5051+03 l.SBQE+OI 
3.601E+03 3.053E+OI 
8.668E+Q2 0 . 0  
1.698ECO2 2.532E-03 
3.949Et00 5.040E-13 

1.745E+08 2.35SE+06 

~ . 1 ) 5 7 ~ + 0 6  e . a 6 8 ~ + 0 3  

9 . 8 3 8 ~ + 0 6  0.0 

r . 8 2 4 ~ + 0 5  1.122~-01 

1.68%+06 i.o59~+05 

5. W T E - O ~  7 .707~-03  

1*015E+02 I -994C+00 2.657E-05 

1.154E-04 I . 1 4 5 E - O 4  1.1 I7E-04 
0.0 0.0 0.0 
0.0 0 . 0  0 . 0  
0.0 0 . 0  0.0 
0 . 0  0 . 0  0.0 
0.0 0 . 0  0 . 0  
0 . 0  0 .O 0 . 0  
0.0 0.0 0.0 
4.091E-01 4.088E-01 4.0805-01 
0.0 0.0 0.0 
1.360€+03 1-471E101 3.605E-05 
2.133C-05 2.133E-05 2.133E-05 
3*5818+04 6.768E+03 5.792E.301 
3.502E+04 6*769E+03 Ss796E+Ol 
l.BObE+OO I.B06E+00 1.006E+00 
1.360E+00 1.706€+00 I . 7 1 6 ~ C 0 0  
0.0 0 .0  0.0 
1.307E+01 1.307E+DI 1.306C+O1 
6.394E-04 7.959E-25 0 . 0  
6.394E-04 7.959E-25 0.0 
1. I22E-0 I 1.122E-0 I I .122E -0  1 
2.673E-05 1.824E-05 64123E-06 
1.366€+01 *.911b-01 3.660E-05 

9.138E-0 I 8 -28 bE-01 7.791 5-01 

1 .009E+00  4.959E-08 2,234E-12 
3.16lE-02 3.161E-02 3.161E-02 

2 . 8 7 3 ~ - 0 6  2 1a73~- -06  2. a ? 3 ~ - 0 6  

1.488~-11 I . ~ ~ R E - I I  1.488~--11 

Q.I~OE+OO ~ . O ~ ~ E - O I  B . ~ ~ S E - O I  

1.178E-14 0.0 0.0 0.0 0.0 0.0 0.0 
1.794E+05 I .220E+05 8 . 6 2 1 E + O O  5.216E+OII I . 0 3 5 E + 0 4  lmO238+02 3.450C-01 
9.421E+04 8.79OE+O4 ?.83lE+09 4.933E+OI 9r?88E+03 9.644E*O1 9.120E-06 
I.221E-10 l r093E-ID 1.093E-IO 1.093E-IO I.093E-.lO 1.093E-IO I.003E-10 
2.122E+05 1.46?E+04 1.708E+02 3.017E-05 2.703E-05 2.703E--05 2.703E-05 
2 . 1 4 0 ~ + 0 5  1.485~+04 I .TPSE+O~ 3 . 1 7 4 ~ - 0 6  0 . 0  0.0 0.0 
1.a92E-0'3 1.555E-09 1.560E-09 1.560E-09 I -560E-09 1-5SOE-09 1.560E-09 
0.126E104 3.678E+04 9-8155+03 4.908E+01 +.631E-07 0.0 0.0 
3.554€+02 3.473E+02 3.341E+02 2.864E+02 I1671E+O2 3 . 5 0 O E + O l  1.629E-01 
1+377E+04 1.019E+04 b.262E+O3 I.O29E+O3 31332E+00 1.57IE-06 3.990E-72 
5.563E+00 2.412E-01 I.292E-03 3.4378-12 4.181E-13 4.193E-13 4.193E--13 
9.206E-01 2.523E-05 6.2088-13 0 .0  0.0 0.0 0 . 0  
0.0 0 .0  0.0 0 . 0  0.0 0.0 0.0 
2.530E-03 2,526E-03 2.518E-03 2.490E-03 2.391E-03 2.130E-03 1.422E-03 

* .aes i+oz  4 .12a~+02  3 . 1 1 . 3 ~ + 0 2  
2 . 8 1 3 ~ - 0 6  2. 0 7 3 ~ - 0 6  z .  0 7 3 ~ 4 3 6  
1 .i S ~ E - O ~  I .  I ~ O E - O ~  1 . I  5 7 ~ - 0 4  
0.0 0 . 0  0 . 0  
0.0 0.0 0 . 0  
0.0 0 . 0  0 .0  
0 .0  0 .0  0 . 0  
0.0 0.0 0 . 0  
0.0 0 . 0  0 .0  
0.0 0.0 0.0 
4.093E-01 4.093E-01 4.092E--OI 
0.0 0.0 0.0 
8.312Et03 6.847E+03 4.95SE+03 
2.1 33E-05 2.133E-05 2.133E-05 

6.996Et04 6.495E+04 S.766Et04 
6.049€+02 I-8llE+00 1.806€+00 
I.391E+O3 4.80bE-01 7.51 3E-01 
0.0 0.0 0.0 

1.47lE+05 1.870E+04 6.006E+02 
1.471E+05 1.870E+04 6.00bE+O2 
1.122E-OI 1.122E-01 1 .122E-0 I  
5.9 12E+02 2.83GE +01 1 rn 790E-0 I 
5.170€+01 4.481E+01 3.534E+Ol 
1.887E-04 5.571E-I1 1.488E-11 
I. l16E+O2 2-634E+00 9.658E-01 
9.090E+03 4.291E+03 I.225EL03 
2.572E+03 1.047Et03 2.995E+02 
3.16lE-02 3.16lE-02 3.161E-02 

6 .978~+04  6 .493~+0& 5.765~+04 

1 . 3 0 8 ~ + 0 1  L.~OSE+OI i.308~~01 

2.293E-22 
2.072E-06 
1.027E-0+ 
0 .O 
0.0 
0.0 
0.0 
0 . 0  
0.0  
0 .O 
4.0k9E - 01 
0.0 
4.440E- 07 
2.133E-03 
3.364E-06 
3 a36 SE- 0 6 
!.806E+00 
I . 7 1 5 E t O O  
0.0 
1.303Et01 
0.0 
0.0 
I .122€-01 
1.34LE-07 
I -321E-19 
I .488E- 11 
7.72 1E- 01 
8aS02E-01 
2.234E-12 
3 .161E-02 

I-214E-24 0.0  0.0 0.0 0 .O 0.0 0.0 
1.408~-03 1 . 4 3 1 ~ - 0 4  2.3095-05 I.~BBE--O~ I . 7 8 8 ~ - 1 9  0.0  0.0 
1.253E+Oh 4.667EC05 3.066E4-05 1.760€+05 3.38REt04 3a692E+O2 1 . 9 2 6 E C D I  

0.0 0.0 0.0 
2.a6 LE-06 2 . I  5 LE-06 2.57 8E.-06 
3.4568-05 6.451E-10 8.076E -18 
0.0 0.0 0.0 
0 . 0  0 . 0  0.0 
0 .0  0 .0  0.0 
0 . 0  0 . 0  0.0 
0 .0  0 . 0  0.0 
0 . 0  0 . 0  0.0 
0.0  0.0 0.0 
3.679E-01 1.4085-01 2.8PLE-02 
0.0 0.0 0.0 

2. I33E-05 2.133E-05 2.133E-05 
0.0 0.0 0.0 
0.0 0.0 0.0 
1.798E+00 1.726Et00 I.613EL00 
1.708€+00 1.640E+00 1 . 5 3 2 E + O O  
0.0 0.0 0.0 
I .266E+01 9.443EiOO 5.796E+00 
0.0 0.0 0.0 
0 . 0  0 . 0  0 . 0  
1 ~ 1 Z 1 E - 0 1  I . I  I I E - 0 1  I.J93E--OI 
5.25lE-29 0.0 0.0 

1.488E-11 1-408E-11 1.488E-11 
7.254E-01 3.888E-01 1.375E-01 
0.270E-0 I 4.432E-0 I 1.56 7E-0 I 
2-234.E-I2 2+234E-12 2-2341-12 
3.160E-02 3.1 b7E-02 3.126E-02 
0.0 0.0 0.0 
3.44OE-01 3.3185-01 3.2OOE-01 
0.0 0.0 0.0 
1.093E-IO 1.093E-I 0 1.093E-I 0 
2-703E-05 2.703E-05 2.703E-05 
0.0 0.0 0.0 
1 -56  DE -09 1.560E-0 0 1 -56  OE-09 
0.0 0.0 0.0 
..6OHE--06 4.603E-06 4.603E-Ob 
0.0 0.0 0.0 
4.193E-13 4.1 9 3 E - 1 3  4.193E-13 
0.0 0 .0  0.0 
0.0 0 . 0  0.0 
7.857E-06 2.PBZE-28 O s 0  

0.0 0.0 0.0 
0.0 0.0 OIO 
1.857E+Ol 1.42dE+OI 9.72SE+00 

4 . 3 1 0 ~ - 0 7  3 . 2 0 2 ~ - 0 7  I . ~ S I E - O ~  

0.0 0 . 0  n. o 
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n 3  
5E 79 
Y R  85 
$ R  89 
S R  YO 

v YO 
Y 91 
ZR 93 
NB 9SM 
Z R  95 
Ne 95 

, RUlO3 
Rl‘tlO3M 
QUI06 

PDlO’? 
SB1?5 
TE125M 
SNl2b 
s 81 26 

I129 
CS I34 
C S 1 3 S  
C S l 3 T  
* A t 3 f M  
CE144 
PR144 
P9144H 
PH147 
SHl51 
EU154 
EU159 
SUMTOT 

r c  99 

~ni06 

seizm 

TABLE A . 2 0 .  C’LBIES OF P W 1 N C I F A L  FISSION PWDOUCT NUCLIOES IN PWR SPENT FUEL 
A S  4 FWffION OF DECAY TIHE ( B A S t S  = 1.0 HTHMI  

O I K H A R W  I*OYR 2r0YR 5 - O W  LO.OYR SO.OIR 1OO.OYR 3 0 0 . O Y R  1.OKY 1O.OKY 1 0 0 . 0 K Y  2 5 O . O X Y  

5.465E+OP S.l67E+02 4-885€+0Z 4.128€+0* 
4.093E-Oi 4.D93E-01 4.093E-01 4.003E-01 
94458f+03 8 . 8 6 6 E + 0 3  8.3188+03 6.847E+03 
8.753E+Os 5.824E+03 3.87JE+Ot 1.13BE-05 
7.3146+04 T11bZE*04 6.9748+04 6.4(4E+M 
7.713E+Oll 7.1bbECO4 6.976E+04 6-b95E+04 
1+150E+06 l.SeaE+OQ 2.01@+02 4.641E-04 
1 .BOSE+OO 1. (IO6E+W 1.800€*00 1 . B O M + O O  
I .0976-01 1. fJ96B-01 2.654E-01 4-11 1E-0 I 
1.649e*06 3.154~+04 ~.OJIE+OE 4.2178--03 
).647E+Ol 7.098€+04 1.36hEM3 9.361E-01 

1 . e 4 9 ~ M s  2.61SE+03 4.1bT€+OO i.66,?€-08 
1.301E+Ol lr30@2+01 1-30&E+01 1.3OBE+01 

. l-WSE+OI 2*301E+O3 3r7b+E+00 1-499E~OB 
SrB21E+05 2.927€+05 lr47lE+OJ I r B f O E + W  
6.58L€+05 2.927€*05 I.C7IE+OS I.87OES.W 

t 1.1lBB-01 l.lP2E~Ol 1.122E-01 
4 1.16?&+- S.089€+03 bw29M403 
3 2 . 0 4 I E 4 O J  Zd?lBE*OI l-(l*fE+03 

I.ZaVEIQS 1.0B9e-01 l .OB(IE-01 I.OBUE-O% 
5.4882E+02 1.775€-01 7.775E-01 7-97Y-01 

1 .564El .05  1.1178305 7.984E304 2rQlZE+0* 
3. CSW-0 I 3&51E-01 3.451 E-01 31 45 LE-01 
i .043E+09 1.0196+05 9.9598+04 9.292€+04 
9.890f+04 9.641E+04 9.421X+04 i3.?90E*04 
1.260€+06 S-171E+05 2+1PPE+OS 1.447€*06 
1 .2 ’CE+O6 5.1718+05 2rlPPE*OS 1.467€COb 
1 .SIQE+O+ 6 .  CO6E*Q3 2.547E+03 1.760E+O2 
I.301€+05 I.O§8E+OJ 6.126€+04 3.67BE+04 
3.533E+O 2 3,681 E+OZ 3.5§4€+02 3. L73E +02 
1 .b94E+04 9.634E+03 8.888€+03 Cir978E+03 
6.4S2E+OS 5*61iE+03 4.87‘4%+03 JrZO%E+OJ 
1.295E+07 2.353€+06 1.852%+06 4+667E+05 

’t.77se-OI 7.77~-01 T.~SE-OI 7.r7~--01 

~.IXIE-OZ ~ . L ~ I E - O P  ~ . I ~ I E - D Z  3.161s-02 

~ . I I ~ E + O Z  I.OIBL+O~ i.me+oo z.657tl-o~ 
4.09LE-OI 4.091s-01 b .OBBE-Ol b.080E-01 
4.9558+03 1.3606+03 I .471E+01 3.S6De-OB 
I.*f7E-I6 010 0.0 0.0 
5.7848+04 3 .SBtE+O4 6.7688+03 5.792E+01 

I.865E-I3 0.0 0.0 0.0 
1.806E+00 1.806€+04 lr806E+00 1-800f+00 
7.511T-Ol 1.96ET*OP 1.706€+00 1.716E+Or3 

5.786e+o~ 3.582~+04 S.TS~F+D~ 5.796~~01 

1.078E-ii 0.0 0.0 0.0 
P.393E-I I 0.0 0.0 0.0 
tr308E+OI 1.307EI.01 I.307EWl 1.306€+01 
1 . 6 8 Z E - 2 2  0.0 0.0 0.0 
I .51ee-22 0.0 0.0 0.0 
6.006&+02 6-39hE-04 71959E-25 0.0 
6.006EMZ 6.394E-04 7.WW-25 0 - 0  
I-IE2E43I 1-102E-OI I.l22€-01 1-122E-01 
1 .22QE+04  8.2348300 2 . 0 3 s - 0 7  0.0 
P-84SE+Oi! 2~0048+00 4-958E-08 0.0 
?.?78E-D1 7.77SE-01 7.77E-01 7.759E--01 
1.088E-01 1.066E-01 1.08BE-01 I.OB8E-01 
7.7718-0 1 71 77JE-0 I 7.77OE-0 1 7.759E- 01 
3. I61E-02 3. I6lE-02 3.1 61E-02 3- 161E-02 

3.b51E-Of 3.4SIE-01 3.4SIE-01 3.450E-01 
8.2788+(1L 5-2158+04 l.O3SE+Ob l.O19E+02 
7rB¶iE+Ob 4.933€+04 9.788€*03 9.644€+01 
1.708€+02 3-1371-06 0 . 0  0.0 
1.708E+O2 3r13W-06 0.0 0.0 
2.ObBE+00 31764E-08 010 0.0 
9,8l§E+03 4-98%E+Ol 4r631E-07 0.0 
3.SIlE102 2-=bE*02 1 rbTleZ02 3.S80€+01 
4 r 6 6 4 E + O 3  PrSWE+02 S-Z921E*00 3-289E-07 

3. D 6 6 E + O S  1.760E+DS 3. Y18E+Ob 3.592E+02 

5.424Et03 6.7ise+oo 4.049e-111 0.0 

a.59~+03 ~ . T ~ ~ E + D I  5.490~-03 ~.S~SE-LT, 

2 .P93E-22 
4.Qb9E-01 
7.8091-25 
0 .o 
3.364E-06 
3-36 SE- 06 
0.0 
1 .806E+OO 
1.715Eb00 
0.0 
0.0 
1.309E+OI 
0 . 0  
0 . 0  
0.0 

I . l 2 2 E - 0 1  
0.0 
0 .o 
7.721E-01 

7.721E-01 
3.16 SE-02 
0.0 
3 - 4 5 0 E - O t  
8-6blE-06 
Y * 1 2OE-06 
0.0 
0.0 
0 .o 
0.0 
1 -6Z9E-01 
0 -0 
0.0 
1.926E+01 

a.0 

I .oale-oi 

0.0 0.0 0.0 
3.679E-01 1.408C-01 8.841E-02 
0.0 0.0 0.0 
0.0  0 . 0  0.0 
0.0 0.0 0.0 
0 .0  0 . 0  0.0 
0.0 0.0 0.0 
L.IPBE+OO 1*726C+OO I.61SEL00 
1.708E+00 L.bbGE+OO l r 5 3 2 E + O O  
0.0 0.0 0.0 
0.0 0.0 0.0 
1.266E+OI 9 - 4 b J E C O O  5.79WFcOO 
0. a 0.0 0.0 
0.0 0.0 0.0 
0.0 0 .0  0.0 
0.0 0.0 0.0 
1.12lE-01 1.111E-01 1.093fI-01 
0.0 0.0 0.0 
0.0 0 . 0  0.0 
7-254E-01 I.aB8E-01 1.375E-01 
1.01 6E-01 5.4+JE-02 1-924C-02  
7 f 25bE-0 1 3. SflSE -0 1 1 d7SE-0 1 
3.160E-02 3.147E-02 3.125E-0.2 
0.0 0.0 0 . 0  
3.440.Z--01 5-34BE-01 3 . Z 0 Q E - 0 1  
0 . 0  0.0 0.0 

0 .0  0 . 0  0.0 
0.0 0 .0  0.0 
0 .0  0 .0  0.0 

0 .0  0.0 0.0 
0.0 0.3 0.0 
0.0 0.0 0 .0  

0.0 0.0 0.0 
1.857E+Ol l.b26E+OI V.t29E+00 

0.0 0.0 a.0 
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T A B L E  A . 2 1 .  WATTS OF FISSION PPCOUCT FLEMENTS I N  PWP SPENT FUEL 
A S  A F U N C T I O N  QF D E C A Y  T l a E  ( B A S 1 5  = 1.0 HTnMl 

DISCHARGE I-OYR 2.OYR 5.OYR 

1.840E-02 
3.4495-09 
3-398E-08 
1.148E-01 
2.149€+00 
1.49OE+OI 
8.354E+Ol 
5.16BE+OZ 
1,0095+03 
7.9328+03 
11625E+04 1-019E-04 1m019E-04 
4 . 5 5 8 ~ + 0 4  0 . 0  0.0 
6.137€+04 1.328EtOl 1.245E+01 
1.242E+05 1.151E-05 1.784E-08 
1.123€+05 1*03OE+02 8.107EtO.I 
1.8OREiO5 4.50BEt02 3.873EI.02' 
9.333E904 L.S97E+02 34055E+OO 
Z.LIOE+05 3.408E+02 6.656E100 
8.689E+04 0.0 0.0 
1.241E+05 6.557E-03 6.557E-03 
2.873Et04 2.615Et01 8.762E+00 
3.455E*04 2. B O 7 E t O )  t , . t % . I E + O 3  
3.371E+03 6.65bE-06 6.65bE-06 
4.774El.03 2 ~ 6 9 9 E + O l  9.7991tOO 
2.008E+03 I.163E-01 8.708E-02 
8.241Et03 9.305E-05 5.581E-07 
ImBIIE+O4 I . T Q l E + O O  2-632E-01 
7.238€+04 3r679E+OI 2.843Et01 
7.574€+04 5.417E+00 2 ~ 1 5 0 E + 0 0  
I .755E+05 1.462E-05 P -462E-05 
8.292E+04 1.9718-08 I.133E-17 
L.5lSE+O5 1.250E+03 9.228E+OZ 
8.923El.04 1.786E102 3.699Ec02 
I - 5 5 7 E + 0 5  8-477E-05 4.026E-13 
3.729E+04 3.4408+02 1.4OBE+O1 
5.602El.04 318031+03 1.561€+03 
7.730€+03 i.829E-07 2.094E-17 
9.045E+03 3.879E+Ol 2.915E+O1 
I -595El.03 4.199E-02 4.167E-02 
2.632€*03 9.029Ef01 8.308E+01 
3.852€+01 1.365E-02 4.7956-03 
2.111E+OI 2.4876-01 7.4988-03 
2.962E+00 0.0 0.0 
7.2806-01 2.805E-05 2.803E-05 
5.IOCE-03 I .Z l7E-15 2.446E-27 
I.023E-04 1.421E-OS 2.0358-06 
2.084E+06 9.878€+03 $.058E+O3 

I O . O Y R  io.om ~ O O . O Y H  

1.050E-02 3.416E-03 6 r 7 1 5 t - 0 5  
3.449E-C9 3.448E-09 3.448E--09 
3.394E-08 3.385E-08 3r357E-08 
0.0 0.0 0 .O 
0.0  0.0 0 . 0  
0.0 0.0  0 .0  
0 . 0  0 . 0  0 . 0  
0 . 0  0 .0  0 . 0  
0.0 0.0 0.0 
0.0 0" 0 0 . 0  

300.OYR 

8 - 9 4  6E -IO 

3-2778-08 
0.0 

0 . 0  
0.0 
0.0 
0 . 0  
0 . 0  

3 . a * a ~ - o ~  

0.0 

l . O K Y  1 O + O K Y  L O O . O K Y  

7.720E-27 0.0 0.0 
3.4*7E-09 3.43LE-09 3.302E-09 
3.011E-08 I .013E-08 1.892E-13 
0.0 0.0 0.0 
0 . 0  0.0 0 . 0  
0 . 0  0 . 0  0 . 0  
0 .o 0.0  0.0 
0.0 0.0 0.0 
0 . 0  0.0 0 . 3  
0 . 0  0 - 0  0 - 0  

2 5 0 . 0 K Y  

0.0 
3.09SE-09 
2.486C-21 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
"." 

I.740E-02 1.645F-01 1.39OE-02 
3.4a9E-09 3.449E-09 3.449E-09 
3,347E-00 3.39?E-00 3.39bE-08 
0.0 0 .O 0 . 0  
0.0 0 .0  0 . 0  
0.0 0 .0  0.0 
0.0 0.0 0 . 0  
0 . 0  0.0 0 . 0  
0 . 0  0.0 0 . 0  
0 . 0  0.0 0 .0  ..- _ _ _  - - "  

1.019E-04 1.019E-04 1.019E-04 1.0185-04 i . 0 1 6 E - 0 9  1.008E-04 9.158C-05 3.505E-03 7.0745-06 

1 . 0 2 6 E 1 0 1  7.423E+UO 2.037E+00 2.204E-02 5.370E-08 3.685E-10 3.577E-10 2.657Z-10 1.619E-10 
1.783E-05 I .783E-08 1.783E-08 1 -783E-08 1.783E-OB 1.783E-OR I.783E-08 1.783E-08 1.783E-08 

0 . 0  0 .0  0.0 0 . 0  0 . 0  0 .O 0.0 0.0 0 .0  

7-536ELOl 6.691EtOl 4.156Et01 7.855E+00 6.722E-02 3.904E-09 0.0 0.0 0.0 
3.600E+O2 3.1968+02 1.985E+02 3.7525+01 3r212E-01 I .8655-08 0.0  0.0 0.0 
2.31+~-04 2 .099~-~>4  2.099~-0* 2.~~6-04 2.08a~-00 Z.OPBE-O~ 2 . 0 8 9 ~ - 0 4  2 . 0 0 6 ~ - 0 4  1 . 8 7 4 ~ - 0 4  

0 .0  0.0 0 .0  0 .0  0.0 0.0 0.0 0.0 0.0 

1.IIZF+00 3.571E-02 3.802E-09 4.732E-29 0.0 0.0 0.0 0.0 0.0 
1.793E+Q2 5.761E+OO 6.132E-06 7.634E-27 0.0 0.0 0.0 0.0 0.0 

4.690E-01 2.967E-03 2.469E-07 1 - 6 8 5 E - 0 7  5.bS6E-08 1.2&0E-09 5.174E-31 0.0 0.0 
7.544E-02 5.999€--02 2-3ODE-02 8.267E-04 6. 17SE-08 2.223E-22 0 .0  0.0 0.0 

1.29aE-04 1.3+5E-04 2.438E--04 3.037E-04 3.054E-04 3.053E-04 3.037C-04 2-906E-04 2.71 5E-04 

6.551E-03 6.557E-03 6.556E-03 6.555E-03 br551E-03 6.536E-03 6.341E-03 4.136E-03 2.907E-03 

6r654E-05 6.654E-06 6.6548-06 6.654E-06 6-653E-06 6-653E-06 6.647E-Ob 6.583E-06 6.419E-06 

1.420E-I 3 2.13 5E-14 T.135E-14 2. I35E-I 4 2- 135E-14 2 -1  3%-16 2.135E-14 2.135E-14 2.13 5E-I 
2.789E-03 1.335E-03 1.243E-03 I ~ 0 7 3 E - 0 3  9.7411-04 9.630C-04 9.098E-04 b . B I 9 E - 0 4  1.7i4E-04 
i . 3 4 2 E + O I  3r850EC00 3.765E-02 1.190E-02 1.1891-02 1. IBLIE-02 1. I 1  LE-02 5.956E-03 2.106E-03 
8.801E-01 2.518E-01 1.689E-03 4.168E-11 3-3428-16 3.342E-16 3-342E-16 3.3028-16 3 . 3 1 2 E - 1 6  
1.462E-05 1 . 4 5 2 E - 0 5  I.4bZE-05 I .462E-05 1.4621-05 l r 0 6 2 F - 0 5  1.462E-05 1.456E-05 1.496E-05 

3.992E+l2 L.46SE+Od S.775E+OI I-14bE+Ol 1.129E-01 I I L ~ I E - O I  1.14RF-04 1aLI7E-Ob l.Ob8E-04 

1.883E-13 1.8B3E-I  3 1. 883E-13 I -983E-I 3 1 -883E- I 3  I -883E- 13 1.8836-13 1.883E-13 I -883E-13 

0.0  0 .0  0.0 0 .o 0.0 0.0 0.0 0.0 0.0 

3.451E+02 3.075E+02 3.937E+02 3.843EtOL 3.7878-01 3.581E-08 0.0 0.0 9.9 

9 . ? 3 o ~ + o a  I . I ~ ~ E - O I  P . O ~ O E - O ~  0 .0  0.0 0 . 0  0 . 0  0.0 0.0 
1.079E+02 1.256E+00 2.307E-08 0 . 0  0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0 .0  0 .0  0 . 0  0 . 3  0.0 0.0 0.0 
lr319E+01 3.520Eb00 1,789E-02 I e661E-IO 0.0 0.0 0.0 0.0 0.0 
4.072E-02 3.918E-02 3.358E-02 1 -959E-02 4-195E-03 I.917E-05 6.303E-08 6.303E-08 6.303E-08 
6.479E+Ol b.PBOE+O). 8.403E+OQ 2.9118-02 1.236E-08 3.022E-24 0.0 0.0 0.0 
2.079E-04 1.114E-06 5.838E-15 5 - V s 8 E - i 5  5.463E-15 5.463E-15 5.463E-15 5.463E-I5 5.463E-15 
2.055E-01 5.122E-15 0.0 0 .O 0 .0  0 .O 0.0 0.0 0 .0  

0 .0  0.0 0 . 0  0 .O 0.0 0 . 0  0 .0  0 .0  0 .0  
2.7981-05 2.790E-05 2.758E-05 2.649E-05 2.360E-05 i -575E-05 8-704E-08 2.307e-30 0.0 
0.0 0.0 0 .0  0 . 0  0 . 0  0.0 0.0 0.0 0.0 
2.714E-08 3.58OE-09 2 m 6 t 9 E - 1 2  2-773E-23 0.0 0.0 0.0 0.0 0.0 
l r 5 R I E + 0 3  9.060E+02 5.021€+02 9.534E+OL 9.043E-01 2.OIIE-02 1.911E-02 I-LBOE-02 5.77RE-07 
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5E 79 
K R  85 
S(1 89 
SR 90 

Y 90 
Y 91 

ZR 93 
Nf! 9 3 M  
ZR 95 
N8 95 
TC 99 
R U l O 6  

P O 1 0 7  
AG11OM 
50125 
SN126 

SB126H 
1129 

CSlSI 
CS135 
cs137 
BA137H 
CE144 
PR144 
PMlil7 
SHlSl 
EU156 
EU155 
9 UMTOr 

T O T A L  

Rtiioe 

sei26 

T48LE A . 2 2 .  WATTS O F  PPlNCiPK FISSION PPUDUCT NUCLIOES 1N PUR SPENT FUEL 
A S  A FUNCTION OF DECAY TIME (BASIS ee 1.0 HTHMJ 

DISCHARGE 1.OTR 2 . O V R  5nOYR 1Q.OYR 3O.OYR 1OO.OVR 300.0YR 1.0KV 

I .019E-0+ 
1.4LTE+OI 
3-026E+03 
8.489€+01 
4.275E+02 
4.12eElO3 
2.097E-04 
1.911E-05 
8.3548+03 
7.996€+03 
6.52PE-03 
3 - 4 6 s  E +(I 1 

6 e 6S3E-06 
7.391€+01 
4.643E101 

2.251E+01 
b -Q80E+00 
1 .448E-O5 
I -492E+03 
1. ]WE-04 
1.154€+02 
3.8838+02 
S. 358E+02 
9.346E - 0 3  
&.666E+01 
4.143E-02 
9 . 3 4 O E * O I  
4 . 6 % a E + 0 0  
4.295€+04 

2.084E+06 

6.312~+a3 

9.69~~-n4 

i .o iw-oa ~ . o ~ ~ E - o E  1.019~-01 I.QI~E-O~ i . o i 9 ~ - 0 4  I.OI~E-OC ~ . O I A E - O ~  I.OOSE-O~ 
1.328E+01 1.245E+01 1-026EIOI 7.423E+00 2-037€+00 2.204E-02 5.3UE-OB 1.176E-27 
2.015~+01 1.339~-01 s.r)me-08 5.10~-19 0.0 0.0 0.0 0.0 
B.28PE+01 8-094Et01 7.534€+01 6.891€+01 4.156E+Dl 7-855E+00 6 . 7 2 2 E - 0 2  3.9048-09 
3-959€+02 3.866€+02 3.%00E+02 3rl96E+O2 11985E+00 3+752EW1 3.212E-01 1 -865E-08 
S+WBP+Ol 7.247E-01 1.668E-06 6.697E-I6 Or0 0.0 0.0 0.0 
Z - O ~ ~ E - O ~  e.099e-04 2.099~-04 Z.OW~E-O~ 2 . 0 ~ ~ e - a  2. 099~-04  2. 098E-04 ,?.ogee-O* 
3.369!?-06 4.702E-05 81346E-05 1.331E-01 2.4248-04 3-023E-04 3.MOE-04 3.0398-04 
1.597E+02 3.05K+00 2-136E-04 5.469E-14 0.0  0.0 0.0 0.0 
3.405~+02 ~ . ~ S O E + O O  4.490~-0s ~.LIQE-IJ 4.0 0.0 0.0 0.0 
6.557E-03 6.55fE-03 1.5.5tE-03 6.557E-03 6.556E-03 6.555E-03 6.5511-03 6.5-E-03 
1.740E+OI 8.748E+OO I-I12E+OO 3.571E-OX 3.BOPE-OfJ 4.7321-29 0 .0  0 .O 
2+80TE+O3 I-41IE+O3 I*793E+OZ 5.761F+00 6.132E-06 7r634E-27 0.0  0.0 
6.654E-06 6.654E-06 6.65+E-06 6-bS4E-06 0.690rE-06 6.650E-Ob 6.65SE-06 6.553E-06 
2.&83E+DI 9.?43Et00 4.663E-01 2.9SOE-03 4r673E-12 0.0  0.0 0.0 
3 . 6 4 9 P + O I  Z . W l E + O I  l.SlE+Ol 3.838€+00 1.574E-M 6.3S3E-IO 0.0 0.0 
9+697E-04 9.697E-04 9.697E-04 9.696E-04 9r6WE-04 9-HOE-01 9.677C-04 9.630E-04 
2.011E-33 2.01lE-03 2-011E-03 2.011E-03 2.011E-03 2.01OE-03 2.007E-03 L.991E-03 
9.POOE-03 9.809E-03 9rBQPE-03 918998-03 9.898E-03 9r095E-09 Y.87BE-03 9.831E-03 
1.462E-05 1.462E-05 1.462E-OS 2.4SPE-OS 1.462E-05 I -462E-05 IaU62E-05 lr462E-05 
1.1376+03 8.126E+02 8*9648+02 5-520€+01 6 a - E - 0 2  4.12lE-12 0.0 O r 0  

lrlZTE+42 l-lOZE+O2 I.O28E+02 9.lSM+Ol SrfbbE+01 1+144C+01 1.12BE-01 1-OWE-OB 
J.TBbE+OZ 3.699Et02 3.4SIE+Ot 3.073E+OP l+BS?E+OZ 3.843E+Ol 3.T87E-01 3.S81E-08 
3.430E+02 1.408E+OZ % . 7 3 W + O O  1.133E-01 2r080E-09 0.0 0 . 0  0.0 
3.8018+03 1.560E+03 1.078E+02 1.255E+00 Xr3ObE-OB 0 - 0  0.0 0.0 
3.798E+Ol 2.91M+O1 1.319L+Ol 3.520E+00 1-789E-02 I r66lE-10 0-0 0.0 
4.199E-02 4.1678-02 4.OTZE-02 3r918E-02 3.X6E-02 1 -939E-02 4-19SE-03 1 - 9 1  IE-05 
8.617E+OI 7.9SOE+OI & 2 Q Z E + O l  4+1?2E+O1 S.JtJE+OO 2r91BE-02 P1942E-09 0.0 

9.8568+03 5.059E+03 1-5BOE+O3 9.056E4.02 5.021€+02 9.531E+01 9.0+2e-01 Z.010E-02 

I.ISZE-O~ L ~ ~ ~ z E - o ~  1.1s2e-n4 1.152~-04 I.ISE-O~ 1.1~2p-o~ I.ISZE-O+ 1.1~1~-04 

+.O~IE+OO ~ . ~ W E + O O  2.333~+00 I.I~OE+OO 7 . 0 ~ 6 ~ - 0 2  3.993~-06 2 . 8 9 1 ~ - 1 8  0.0 

9.871~~+03 S.O~BE+O~ I . ~ ~ L E + O ~  ~ . O ~ O F + O Z  ~ . 0 2 1 ~ + 0 2  o . s ~ ~ + o i  Q . o ~ ~ E - o ~  2.011~-oe 

1 0 . 0 ~ 7  IOO.OKY 2 5 0 . 0 ~ r  

9.158E-05 3.5058-05 7.074E-06 
0.0 0.0 0.0 
0.0 0.  0 0 . 0  
0.0 0.0 0.0 

0 .0  0 . 0  0.0 

3.0278-04 Z . 9 0 M - 0 4  2.715E-04 
0.0 0.0 0.0 
0.0 0.0 0.0 
6.347E-OJ 4. TS6E-03 2.90 TE-0 3 
0.0 0.0  0.0 
0.0 0 . 0  0.0 
6 .647E-Ob 6.583tl-Ob b.479E-06 
0.0 0.0 0.0 
0.0 0.0  a. 0 

li876E-03 1 -006E-03 3-556E-04 

1.46PE-06 1.466E-03 1.446E-05 

1.1488-04 1. I 1 7E-04 1. O b B E  -04 
0.0 0 . 0  0 . 0  
0.0 0 .0  0. n 
0.0 0.0 0.0 
0 . 0  0 . 0  0.0 
0.0 0 .0  0.0 
0.0  0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
1.91OE-02 I.lB4E-02 S.77BE-03 

or a 0.0 0. a 

2.089~-m 2.006~-04 1.~74~-04 

+.o~ .BE-w Cm549E-04 L . ~ I E E - O ~  

9.237~-03 4.~5oe-03 1.750~-03 

0.0 0.0 0 .0  

I.PIIE-O~ 1.184e-02 5.7788-03 
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TABLE A.23. PHOTON5 FQOW FISSION PPOOUC75 I N  P U P  SPENT FUEL 
A S  A F U N C T ~ U N  OF DECAY TIME (BASIS = 1.0 u r H Y )  

18  GROUP PHOTON PELEASE PATES. PnnTaNs,'sEccND 
8AS15--' ONE H F T R I C  TON O F  I N I T I A L  UELVY HETAL(MTIHM3 

OISCHAPGE I.OYL 2.OYR 5.OYR 1 0 . O Y R  30.OYR l O O m O Y R  3 0 1 * 0 Y P  I.OUY L O - O K Y  100-OKY 2 5 0 . O K V  
EYEAN 

3.38 'E+ 12 
7.06 ?F+L 1 
6.82CE+I 1 
6 - 4 2 t E I L L  
3.96 I E  + 1 1 
2 . 4 6 4 E t l l  
3.207E+11 
1.7 1 I C 0  11 
3-817tt12 
2.61EE110 
8-29 18+O9 
5-81 oe C O B  
6-3858+04 
2-79 ?E-04 
2.060E-04 
6 . 1 3 i E - 0 5  
3.97 % E - 0 6  
2.51 e€- 07 

7 m 009E 10 
2 -212E+lO 
6.169EI 0 9  
9.138E109 
I.637E+LU 
1.349ct09 
1 -582F+09 
3.132E+lO 
6 -95LE e 1 0  
3.563E+09 
8.463E+08 
3 *605FtM 
4 * 267E- 03 
2 -797E-04 

6 -132E-05 
3.979E- 56 
2.51 6E-07 

2.060~-02 

8.851E+18 8.570E+lt 4.592E+16 1.652EC16 1.038E+16 5.840€+15 L.l18E+IS l m O 4 C F + 1 3  2.327E+Li 2.212F+I1 1 - 3 7 4 E t l l  € e R 3 R E t I O  

3.728E+l€ 1 . 9 9 8 F t l t  1 . L I 2 E t l 6  4.778E+15 2.658Et15 1.361E+15 2.598E+14 2*561C+12 6.013E+10 5.647E+LO 3 . 0 6 6 E 1 1 0  I .126E+lO 

I 8  GROUP SPECIFIC ENERGY RELEASE RATES. HEV/WATT-SEC 
% A S I S =  ONE WETRIC TON O F  I N I T I L L  HFAVI H E T A L I M T I H H I  

EMEAN 

I .  500E-02 
2.500E-02 
3 . 7 5  OE - 02 
5.75OE-02 
8.500E-02 
1 . 2 5 O E - O 1  
2.250E- 01 
1 -?SO€- 0 1 
5.750E- 01 
8.500E-0 I 
1.250E100 
I .75GE*00 
2 . 2 3 O E I O O  
2.7§0E+00 
3r500ElOO 
5.000€+00 
7.0OUE+00 
I.LOOE+OL 

TOTAL 

GAM PO1 
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Appendix A. 2 :  Characterization of PWR High-Level. Waste 
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TAF1.F A.24. G P 4 M S  C F  ACTINIDE ELEMCNT5 I N  PWP HIGH-LEVEL WASTE 
A S  A FUNCTION OF DECAY TlME IBASIS = 1.0 MTHM) 

IILW I . O Y F  2 . 0 1 R  5 . 0 Y P  I O . O Y R  3 0 . O Y R  100 .01R 3 0 0 . O Y R  1 . 0 1 1  1 0 - 0 K Y  1 0 0 . 0 K Y  2 ' 3 0 - O X Y  

HE 
S F  
TC 
P B  
51 
pa 
9 T  
RN 
FP 
R A  
A C  
TH 
P A  

U 
NP 
PU 
4 1  
CY 
B K  
CF 
E 5  
T O T A l  

HE 4 
8 1 2 0 9  

u233 
UP34 
u235 
U236 
U 2 3 8  

NP237 
PU238 
nu239 
PUB40 
wJ241 
AM241 
AH243 
CH244 
SUMTOT 

TOTAL 

0.0 9.132E-02 1.213E-01 
2.0813'-06 3.376E-015 4.374E-Ob 
I.499L-12 L.057E-12 7.484E-13 
3.456E-07 7.633E--07 I -057E-06 
1 -3e3E-I 0 1.3OlE-IC 1.334E-10 
9.962E-14 2.237E-13 4.186E-13 
3- L72E-2C 3. 160F-7C 3.174E-20 
0.0 1-  134E-1 i 91354E-I 3 
4.52WE-16 5 -870E- - Ie  7.192E-lb 
2.654E-08 3.631€-0€ 4.678E-08 
6.387E-OS 1.163E-OL 1.670E-08 
I r  593E-03 1.582E-02 1.585E-03 
2 ,  808E-04 2.809E - 0 4  218LOE-04 
4.779E+03 4.779El-03 4.779Et03 
4.425€+02 4.426Et02 4.427Et02 
4,565E+OI 5*066E+01 5.200E+01 
1.413E+02 I.414E+05 1-416EIO2 
2.499EtOI 3 1 9 5 9 5 i 0 1  1.792E+01 

6.684E-08 1.046E-01 1.2ORE-07 
3.086E-lZ 4.354E-14 1 -73 OE-14 
5.433E+03 5 .433C+02  5.433E+03 

7 .262~-08 3. ~ ~ Z E - O E  1.492~-08 

1-641E-01 2.209E-01 3.827E-01 6.293F-01 
6 . 9 7 s - 0 6  1.067E-05 2.007E-05 2.709E-05 
2 - 8 4  i ~ - i  3 9.40 *E-I 4 7.301 E- I 4 8 .  o I 0 E - n  4 
1 .521~-06  I . 7 6 6 ~ - - 0 6  2 .078~-06 2.mnf-16 
1 - 7 O O P - 1 0  2.70 1 E-1 0 9. I 14s- 10 L.093E-08 
L.448E-12 4.953C-12 3.097E--11 2.152E-10 
3 . 2 4 6 E - 2 0  3.582E-20 6-W49E--20 4.362E--19 
7-515E-13 9.675E-13 2.55LE-12 9.494E--12 
1-097E-15 1.667E-15 3-44RE--15 8 - 3 0 1 E - 1 5  

3.1005-08 5.201E-08 1.095E-07 1.682E-07 
1.595E-03 1.615E-03 L.727E-03 2.43-E-03 
2.8LIE-04 2*812E-04 2.820E-04 2.845E-04 
4.779€+03 4.779EC03 4.780F+03 4.783EC03 
4r430EIO2 4.434Et02 4.452Ef02 4.513Et02 
5,325E+OI 5 ~ 4 6 9 E + O l  5.838E+01 6.066€+01 
1.420E+02 Im425Et02 1.428E+02 1-3735+02 
1.577E+01 1.307E+01 61229E4.00 6.409E-01 
1.39iE-09 2 .663E-11  3.580E--18 L.508E-22 

8 . 0 6 8 ~ - 0 8  1 . 4 0 7 ~ - - 0 7  3 .928~-07 I .475E-06 

9.58 X - Q I  
2.91 5E-os 
7. I I IE- 14 

2.43 7E-07 
1.40 ?E-09 
3.67 5E-1 R 
4.93 EE- I 1  
3-80 CE- 1 4  
7.67t€-Ob 
1 .  i9EE-07 
5.892E-O'i 
2.915E-Jb 
4.78CE+03 
4.654E402 
5.94 t E + O  1 
1.21:€*02 
2 .  OR PE- 0 I 
1.57LE-22 
6.36 IE-08 
0.0 
5-43ZEt03 

4.79 zc-a6 

1.532Et00 2.999Et00 5.79SE000 
3.163E-05 4-840E-05 5.698E-05 
7.797E- I 4  4 -340E- 13  7.1 +BE-1 2 
1 -922E-05 5.397E-03 5.aBbE-01 
8.R66E-06 7.69LE-03 2.212Et00 
1.653E-08 6.981E-07 5.4305-06 
4.077E ~ 17 3.302E-15 6 -996E-14 
4.828E-10 2-OIOE--08 1.586E-07 
3 -752E- 13 2-999E-1 I 6.354E--10 
7 .5 l lE-05  3.173E-03 2.168E-02 
1.963E-07 4.948E-07 5.108E-06 

3.159E- 04 6.343E-04 4. B67E-03 
4.789Ee03 4.820E+ 03 4 - 92  5EtO 3 
4 .P05E+O2 5.0 12E+02 4 I 869E+O 2 
6.135€+01 7.534E+OL I .028E+01 
9.02iE+01 3.345€+01 7.116E-03 
1.924E-01 7.5438-02 4.490E-O& 

Z . L I O E - ~ ~  2.3386-01 I.B~?E+OO 

1 . 5 3 2 ~ - 2 2  i . 0 7 0 ~ - 2 2  Z.~~EIE-ZA 
1.bSiE-08 l r070E-12  P-O56E.-19 
0 -0 0.0 0.0 
5 - 4 3 3 E t 0 3  5.433E+03 5.4331+03 

7 -01  6E+OO 
6.01 LE-05  
1.368E-11 
2.26 2E 4 0  0 
1 . 3 1 ) 9 E * O l  
6.144E-06 
I-416E-13 
1.7955-07 
I -286E-09 
2.793E-02 

2.70OE+O 0 
C.6571-03 
4.q42Et03 
4.639EIO2 

1.909E-07 
4.081E-04 
7.54lE-27 
2.664E-22 
0.0 
E.434Et03 

e.263~-01 

1.68 LE+OO 

T l B l F  4-25. G O A M 5  C F  PRINCIPAL ACTINIDE NUCLIDES I N  PWR HIGH.LEVEL WASTE 
A S  A FUNCTION O r  DECAY TIME ( B A S I S  = 1.0  M T H I I I  

HL w 1.OYF 2 . O Y R  5 . O Y P  IO-OYR 30.0YR 100.OYR 3 0 0 . O V R  L . O K 7  1 O . O K V  1 0 0 . 0 K V  250-OUV 

0.0 9.132E-02 1.213E-01 
5.067E-11 7.117E-11 9.18LE-11 
7.351 E-Od 1.633E-0 4 3- L93E-04 
8.9WE-0 1 9.274E-0 I 9.729E-01 
3.977E+Ol 3.977E+OL 3.918EtOl 
1.979El01 1*979E+Ol  1.979E+Ol 
4.7188+03 4.718E+01 4.718Et03 
4.425E+02 4.426E+O2 4.427E+O2 
6.7LOE-01 5.26SE+OC 6.200E+OO 

1.153E+OI 1.2228+03 1.287E+01 
5.985E+OC 5.704E+00 5.436E+00 
5.5.30EIO 1 5 - 5 5 0 E I O  1 S.568E+O I 
8.556E+Ol 8-555E+01 8.5SIF+OL 
1.853EIOl 1.784E+0 1 1-71 7ECOI 
5.424El0 2 5 . 4 2 9 E + O  2 5.43OECQ3 

~ . S I ~ E + O  n 2 .518~+0 I 2 . 5 1 9 ~ t 0 1  

1.641E-01 2.209E-01 3.827E-01 
11547E-10 2.657E--10 9.lOSE--IO 
7.574E-04 1.1*63E-03 4~292E-03 
I .  120F a00 I .3h I E+O 0 2.237E+i10 
3.97WE+OL 3.97dECOI 3.980E+O1 
L.979E+01 1.980EtOl 1.905EtOL 
9.71eE103 4.715F+O3 9.718E+Q3 
4.430E+OP 4.434ECI)Z 4.452E+02 
6 . 3 1 5 E t 0 0  6.079E+00 5.215€+00 
2.523E+OL 2.529E+01 2.552ElOl 
1.470E+OI 1.731E+OI 2.392E+01 
4.705E+OO 3-1599E+00 1.412E+00 
5.614E+Ol 5.669EcO I 5 - 7 1 5 E t 0 1  
8 - 5 5 2 F t O i  8 -54  WE+O 1 8 - 5 3 2 E l O l  
1 -530Et01  1-264E+01 5.878E+00 
5.430E+03 5.430E+03 5.430E+03 

6 -293E-0 I 
1 .O92F--OR 
1.428E.-02 
4.432EC00 
3.985EcO I 
2 -0 0 5 E + O  I 
4.71 SEW3 
4.51 3E +U 2 
3 . 0 5  7 C f 0  0 
2.6 1 3 E I O  I 
2 - 9 l O E t 0 1  
4 .878E -02 
5.233E to I 
8 -476EtOI  
9 s 033E-0 1 
5.430ECQ3 

9.55 3E-0\ 
2 - 4 3 E - 0 7  
4.341ErO2 
6.88LE+OO 

2.06eE+Ol 
41718E+03 
4.65 4E C 0 2  

6.832E-0 I 
2.75EE+O1 
2.88EEt01 
2.OOOE-O* 
3*801E+01 
8.31eE+OI 
1-91 IE-04 
5.430€+03 

4.00 a€+ 01 

1.532E+OO 2.919E+00 5.795EIUO 
3-865E-Ob 7.691E-03 2.212E+00 
1-502E-01 1.553E*00 1.274E+01 
7.607E+00 7.43LE+00 5.815E+00 
4 . 0 5 q E + O I  5.36IE101 1.399EC02 
%.269E+Ol  3+889E601 *.892E+01 
4.71 8 E + 0 3  4.718E+03 4.71 9E+03 
4.905Et02 S r  0 1 ZE+02 4 s 869E+0 2 
6.762E-03 6.779E-21 0.0 
3-215E+Ol 6.262EIOL 8.228EIOO 
2.601€+01 I.O33E+OL 7.405E-04 
LmW59E-04 8.9231-05 5.793E-08 
1.237E+Ol 2.685E-03 I -739E-06 
7.789F+OL 3.345EtOl 7 . l l4E-03 
3 -9R6E- 15 3.5e9E- 15 3.599E-15 
5.431E+03 5.430EC03 5.429ES03 

7.816E+OO 
1.309ECOl 
2-3221+01 
3.8BPE100 
1.474E+02 
4.070E+01 
4- 71 9E+03 
4.63BE102 
0.0 
t.095E-01 
1.307E-08 
2.817E-I 3 
8.91 1E-12 
1.909E-07 
3.66 3E- IS 
5.427€+03 



T L  
PB 
81  
P O  
A T  
PN 
F R  
@ A  
A C  
I I1 

P h  
U 

NP 
P U  
A M  
C X  
R K  
CF 
ES 
TCTAL 

TLPOY 
PBLO9 
Pa210 
P B 5 1 4  
81210 
8121.3 
8 1 2 1 4  
PO210 
PO213 
PO214 
PO218  
AT217 
RH222 
FP221 
RAZZ5 
RAZZ6 
I C 2 2 5  
TH229 
TH220 
P1233 

U233 
UP34 
U236 

NP237 
NP239 
PU238 
PU239 
PU240 
PUP41 
1111242 
A X 2 4 1  
A Y Z 4 E U  
AM242 
AM243 
CM242  
C M 2 4 3  
cu244 
SUMTOT 

TOTAL 

C W I E S  OF ACTIMIDE E L C M ~ N T S  I N  PWP HIGH-LEVEL WRSTF 
A S  & F U N C T I O N  !OF U E C A Y  I I M F  ( B A S I S  = 1.0 H T n H I  

S - O V P  LO.OIR 30.orH 1 0 0 . 0 ~ ~  ~ O C . O V R  I . O K Y  10-OKY 1 0 0 . 0 ~ ~  ESO.OKY 

4.414E-04 3. I LO€-04 2.198E-04 L1.246E-05 Z.565E-05 I -7?0F-05 
1.2281-03 8.642E-04 6 - 0 9 7 t - 0 4  2.257€-04 6.491E-05 3r4C4E-05 
L m 2 Z + J € - O 3  Bw642E-04 6.097E-04 2-25TE-04 6.491F-05 3.44UE-08 
2.014E-03 1-4L7E-09 9-995€-04 3*68dE-U4 1.041E--04 SelU21-05 

0.0 R.641E-04 6.096E-06 2.2S6E-04 6.4838-05 3.419E-05 
5.7458-08 fi.249E-OE 6-778E-08 8-35SE-08 1.OY6E-07 2.196E-07 
1-228E-03 8-6-E-04 0-09TE-04 2-257C-04 6.489E-US 3.430E-05 
5.1326-07 8.922E-07 1-260E-06 2.296E-06 3.8PIE-06 8.033E-06 
3.35BE-01 2.569E-0: 2.307E-03 1-925F-03 1.76bE-03 l r 7 3 7 E - 0 1  
6.296E-01 31138E-01 3rl38E-01 3-14DF-OI 3-lI3E-01 3r166E-01 
Y.DB3E-03 8.920E-03 . 3 - 2 0 l E - O 9  I . 0 1 1 E - 0 2  I - I L O E - 0 2  1,704E-02 
1.739E+Ol L.739E+01 1*739E+OL 1.739CCO1 l.<.38E+Ol 1.735E+01 
613268+02 0.824€+02 6.709EIOL 5.98UL+02 4 * Y 0 8 E + O Z  2.419E+OZ 

S . I O ~ E - O ~  5.088~-oe 5.111~-08 5 . 2 5 9 ~ - 0 ~  5 . 7 6 7 ~ - 0 8  t . i o x - 0 7  

2.14415+o2 Z.IS~E+OP 2 . t 5 7 ~ + 0 2  2.1 ? i ~ + 0 2  2 . 1 8 9 ~ + 0 2  2.198t+oz 
~ . I z E ~ + o *  ~ . ~ Q ~ E + o z  Z . Z ~ Z E + O ~  L1163E+03 1 . 0 3 7 ~ 1 0 3  4 . a 5 5 ~ + 0 2  
I.190E-04 5.397E-05 2-4472-05 P.780E-06 4-3658-08 fi.4B9E-15 
4.196E-OC 3.870E-06 3 . 5 4 7 E - 0 6  2-772E-06 2.026E-06 9.421E-07 
5.231F-OS B.127E-1 I 3-2428-11 2-063E-LZ 2.ORlE-lC 2.209€-22 
2r210E+OQ 6.556E+Ot 3.LY7ECOJ 2-096Ec03 L-765€+03 9.649C+02 

1 m697E-OS 
2 - 8 7 l E - 0 5  

3.R78E-05 
7 .  QZ3E-0 7 
2 J 0 4 E - 0 5  
8..703E-07 
2.7745-05 
I . 2 8 7 E - 0 5  
1 -743E-03 
3 -  l98E-0 1 
3-083E-02 
I .?23E+O I 
6. $65E+O I 
2 - 0 I 3€+0 2 
3- S9bFW 1 
6 - 1YOE--16 
3 .Y L SE-07 
0 .O 
3.205€+02 

2.87 I E-o 5 

7-55 SE-0 7 0 - 5 1  OE-OR L.698k--12 1.155E-17 
0.0 0.0 0.0 0.0 
I .  8 7  x + 0 2  e . 2 7 1 ~  h o i  P.  0 4 8 t +  o I 2.52 ~EIO o 

TABLE A.27.  C U P I € S  UF PPINCIPAL A C T I N I D E  NUCLIVES IU PWR H I C + L F V C L  d A S T t  
4s A FUt4CTIDN OF DECAY T I M E  18ASIS -= 1.0 M T i l M l  

WLU 1 . O Y I  2 . 0 V R  5 . 0 Y P  

I.103E-09 1- 099t--09 l r 1 0 4 E - 0 9  1 - 136E-09 

6. BObE-IO I -  kOIE-05 2.473E-09 7.645h-09 
1.862E-08 3.053E-OE 4.246E-08 7.83bF-08 
6. B09E--10 I - 4OIE-OS 2.4 14E-09 7.646E-09 
5.107E-08 5.088E-OF 5.1 1 l E - 0 8  5.25YE-08 
l .86ZE-08 3.053E-Oe 4.246E-08 7.836E-08 
4.315E--10 9.937E-IC 1-873E-09 6.501E-09 
4.997E-OL1 4.978E-OE S.000E-08 5.145E-OR 

~ . I O R E - O ~  5.088e-oe 5.111~-08 5.259~-00 

I . W ~ E - O B  3 . 0 s x - o ~  4 . 2 a s - 0 8  7 . 8 3 4 ~ - 0 ~  
1 . 8 6 3 ~ - 0 e  3 .054~-00  4.247~-08 7.837~-08 
5.107E-08 5. 088E-O€ S i 1  11E-OB 5-2SE-013 
0.0 3.054E-O€ 4.247E- 08 7.837E-08 
5.107~-08 5 . 0 8 8 ~ - a e  s . i i i ~ - o e  5.259~-08 
~ . 0 8 9 ~ - - 0 8  T . O ~ ~ E - O E  5 . 1 1 1 ~ - 0 8  S . Z ~ Q E - O ~  
1.ae-3~-08 3.054~-0e ~ . z ~ ? E - o s  7 . 8 3 7 ~ - 0 b  
5.  I WE-o 8 5 .088~-OF 5.1 I i E - 0 8  5 .  Z ~ ~ E - O R  
5.080E-OR 5.ORBE-Oe 5 . l l l E - 0 8  5.259F-05 
2.7SOE-05 2.755E-OE 2.76OE-05 7.77BE-05 
3.l lBE-0 I 3 - 1 2 I E - 0 1  3.1LZE-01 3.124E-01 
7*119E-08 I.V1IE-06 3.092E-06 7.334E-00 
6 .626~-a3  5 . 7 9 7 ~ - 0 ~  6 . 0 8 1 ~ - 0 8  7 . 0 0 4 ~ - 0 3  
1.2a18-03 I.~OLE-OT I.Z~IE-O~ s .281~-03 
3.121 E-0 I 3-  12 1 E-0 1 3- 122E-0  I 3r124E-0  I 
1.706E+OL l r 7 0 6 E + 0 1  1.706E+01 I.705E+01 
1 1  14PE+OI 9.017E+O I 1.062€+02 L.O81E+OP 
t -S65E+OO L.S66E+O 0 1 r567EIO 0 I 56‘K +00 
2.629€+00 2.78SE+OC 2-935E+OO 3-341E+O0 
6.169E+02 5.879€+02 5.603€+0? *.819E+02 
8.785E-03 8-7868-02 Ea787E-03 8.790E-03 
I .894€+02 1-905E+Oi 1.912E+02 1.927El02 
3.761E+00 3.744E+OC 3.727E+00 3 ~ 6 7 6 F + 0 0  
3.742E+00 3.725E+OC 3.70tlE+00 3.6588+00 
1-7OBE+Ol 1.706E+01 I.706E+01 1.705E+01 
l r 9 7 Z E + 0 4  4. %83€+08 8.891EC02 I I 4 6 E + 0 1  

1.500E+03 I.444E+OZ l r 3 8 9 E + 0 3  1.239E1.03 
2.2lOE+04 6.556E+01 3r197E+03 2 . 0 9 6 P t 0 3  

1.45B€+O 1 i . 4 2 3 ~ + 0  1 1.389~+01 I .  291~t.01 

I O . O Y R  

1.240t-09 
5.767E-08 
2.225E-OB 
1 ~ 3 8 6 E - 0 7  
2.22 5F-08 
5-7676-08 
1 .386E-07 
2-27 SE-08 
Sa 64 3E-0 8 
1 -386E-07 
1 38 7E-07 
b. 76 7F-08 
L.387E-07 
5.767E-08 
5.767E-08 
1 r387L-07 
5.7678-08 

2.8 12E-0 5 
3.127E-0 I 
1.4178-OS 
8. 509E-03 
I r Z 8 2 E - 0 3  
3.1271-01 
1.7OSF+O I 
l .041ElO2 
1.573€+00 
3 * 94  7E+00 
3-81 2E+02 
8.796E-03 
I .946€*02 
3.S94E+00 
3.576E+00 
1.705E+O I 
2 19628 +O 0 
1.143E40 I 
I .023F+03 
I.765€+03 

5.767~-08 

3O.OYR 1 o o . 0 ~ ~  3 0 o . a r ~  1 .0~1  1 0 . 0 ~ 1  1 0 0 . 0 ~ ~  

7.38ZE-09 1 - 5 1  7E-08 I.27PE-07 1.41 O € - 0 6  1-14Rt-04 7 . 4 3 3 E - 0 3  
1.103E-07 7.023E-07 5.911E-06 6.564E-05 5.3161-03 1.127E-01 
1.391E-07 9 .fi7OE-07 6-305E-06 7.426E-05 3 - 1  378-03 2.+40E-O 2 
3.881E-07 1-458E-06 7 - 5 9  1E-06 7-478E-05 3.138E-03 Z.440F-02 
1.391E-07 9.67OE-07 6.30EE-06 7-426E-Ob 3.1378-03 2.440E-02 
1.1O’JE-07 7.023E-07 5mYlEF-06 h.564E-05 S.316F-03 1.127C-01 
3.881E-07 1 -458E-06 T . 5 9  LE-06 7.428E-05 3.1388-03 2-9408-02 
1.39IE-07 8-670F-07 6-3UEE-06 7.426F-05 3.137E-03 6.440L-02 
1-079C-07 6-872E-07 5.791€-06 6.423F-05 5.201E-03 1-101F-01 
3.0808-07 L -4588-06 7.585E-06 7.426E-05 3 - 1 3 7 t - 0  3 2.440E-02 

1.103E-07 7.023L-07 9 . ¶ l C € - O b  6.564E-04 5-316E-03 1.127E-01 
3.882E-07 1.454e-06 7r593E-06 7.429E-05 3-13BE-03 2.44 lE-02 
I.IO3E-07 7.023E-07 5.91CE-06 6-564F-OS 5.316E-0.3 1.1278-01 
1.L03E-07 7.023E-07 5r91E.E-06 E1564E-05 5 . 3 1 6 E - 0 3  l.IZ7E-01 
3.8828-07 1.459E-06 7.591E-06 7-*29E-05 3-l38E-03 2 . 4 4 l t - 0 2  
1.103E-07 7-023E-07 5-91€€-06 6-564E-OS 5.3168-03 1 r l 2 7 E - 0 1  
1.103E-07 7.0?3E-07 5.YLeE-06 6-564E-05 5.3168-03 1.127L-01 
3.0166-05 4-3651-05 l r l O l E - 0 4  4-O3OE-04 4.031C-03 2.429F-02 

441571-05 1.383E-04 4.21W-04 Lsb55E-03 1.504E-02 lm23kE-01 
1.398E-OZ 2.771E-07 4.30 LE-02 4.75SE-02 4-645E-02 3.635E-02 

3.14OF-01 3. I82E-01 3-20 EE-01 3.459E-01 3.535E-01 3.434F-01 
1.701E+01 1.690E+Ol 1.6bSElOl 1.553C+Ol 6.671EtOO 1-4238-03 
E.932E101 5.235€+01 L . 1 7 O E I O I  1.158E-01 I e l 6 l E - 1 9  0.0 
1.587E+OO I .625E+OO 1.7L1EIOO < r 9 9 S € + 0 0  3.894€+00 5.11bE-01 
5.452E100 6.633E+00 6.5BIEt00 6.112FiOO 2.364E+00 1.688t-04 
1.456F+02 5.027fMO 2.06iE-02 t.916E-02 9.197E-03 5.97LE-06 
8.818E-03 8-80 1 E - 0 3  8.98rlE-03 9.06RE-03 4 -  145E-03 7.8531-03 
1.962EtOZ 1 -79?€+02 I.30E€+02 4 - 2 4 9 k t U 1  5 - ? P O € - 0 3  5.971E-06 
3.280E+OO P.384€+00 9.57iE-01 3.934E-02 5.9128-20 0.0 
3.264E+O0 2.372E+OO 9-S26E-01 31916k-02 5-882E-20 0.0 
1.7OIE+OI l r 6 9 0 € + 0 1  1.059E+01 1-553€+01 6-67LE+00 1.419F-03 
2.699€+00 1.962€+00 7 . 8 B I F - 0 1  3.238E-02 A-8791-20 0.0 
7.0ZBE+OO 1.281E100 9.091F-03 3.996E-LO 0 . 0  0.0 
4*758E+02 3 - 2 6 4 E t 0  I 1 - 5 4  CE-02 3 - 2 2 6 E - - 1 3  0.873F-13 2 - 9 1  3E-13 
9.648E+02 3-204FtOZ I.871E+02 0+266E+01 2 - 0 1 6 E + O L  2.517E+00 

3 . 8 ~ 2 ~ 0 7  I .454~--06 7 . 5 9 8 ~ - 0 6  7 . 4 z w - 0 5  3.1382-07 P . ~ U ~ E - O P  

3.1408-01 3.1828-01 ~ . ~ R Z E - O I  a .459~-01 3 . 5 3 5 ~ - 0 1  3 . 4 3 4 ~ - 0 1  

i . z 8 5 ~ - 0 3  1.298~-03 1.337~-03 1 .4nx-03  z.517~-03 3 . 1 6 s - 0 3  

2 5 0 . O K Y  

4-924F-03 
2.2 79F -0  I 
2-76 1 E - 0 2  
2.761C-02 
2.lb I t - 0 2  
2-279E-01 
7.761E-02 
2 - 7 6 l E - 0 2  
2.Z30E-01 
2.76 I € - 0 2  

2.27GE-0 1 
2-7621-02 
2-278E-01 
2.279E-01 
2-762E-02 
2 . 2 7 9 E - 0 %  

2.749C-02 
3.271E-01 
2.2488-01 
2-4318-02 

3.271%-01 
3-807E-08 
0.0 
t -8 0 8 E - 0 3  
2.9808-09 
2.904E-11 
E.003E-03 
3-0598-1 1 
0.0 
0.0 
3.8078-08 
0.0 
0.0 
2.Y64f-1.3 
3.0 1 SiE+OO 

2. r 6 2 ~ - 0 7  

2 . 2 7 9 ~ - a i  

3 .152~-02  



T L  

06 
8 1  
P O  
A T  
R N  
F R  
R A  
A C  
TH 
= A  

U 
NP 
DU 
A M  
CN 
B K  
CF 
ES 
TOTAL 

11.209 
18209 
DE214 
81213 
81214 
PO210 
PO213 
PO214 
00218 
AT217 
RN22P 
FR221 
RA225 
P A 2 2 5  
AC225 
TH229 
TH230 
-A233 

u233 
U234 
U236 

NP237 
NP239 
PU238 
PU239 
PU240 
PU242 
A11241 
A U 2 4 3  
C H 2 4 7  
CY243 
CH246 
SUYTOT 

TOTAL 

T L e L E  A . 2 8 .  

ULr! 1 . O Y F  2 . O Y R  

bATTS OF ACTINIDE ELEMEYTS I N  ? W ?  IIIGH--LEVFl. WASTE 
A S  A FUNCrlUN OF DECAY T I M E  (81515  = 1.0 MTHH) 

5 . 0 1 ~  L O . O Y R  3 0 . 0 ~ ~  1 0 o . o ~ ~  3 0 0 . 0 1 ~  I.OKY 1 0 . 0 ~ ~  1 0 0 . 0 ~ ~  2 5 0 . 0 ~ ~  

1.038E-Of: 
2 -338E-06 
2.089E-05 
9.193E-05 
2.179.5-09 
0.0 ~~ 

I .988E-O5 
4-213E-05 
2.008E--09 
I .  79PE-04 
2.28PE-03 
2.408E-04 
5.087E-02 
5.303E -0 1 

7.572E+01 

2.117E.-07 
1.120c-11 
8.33bE+0 1 

6 . e 6 ~ ~ 1 0 0  

8.82~ E-o e 

7.302E-0 € 
I.646E-0€ 
I -472E-OE 
6.469E-OE 
2.1riE-05 
3225LE-OE 
L.994E-0 5 
2.9665-OE 
2.185E-05 
2 - 959E-0 E 
7. I 68F-04  
2.4-E-04 
5-037E-Oi 
3.142E+OO 
6.884EtOC 
5 . 5 8 8 E + O l  
3.9WE-0 E 
1.875E-07 
3.189E-12 
6 . 5 8 5 E t O L  

5.148E-06 1.894C--O6 
1.162E-06 4.32ilF-07 
1 -040E-05 3-8885-06 
4.54?F-05 1 . 4 8 3 E - 0 5  
2.L8LE-09 2.244E-09 
2.315E-05 8.573E-06 
2.016E-09 2. l lOE-09 
2.092E-05 7.745E-06 
2.37LE-09 2192%-09 
2 .13 lE-05 8 . 8 2 i E - 0 6  
7.L69E-09 7.172E-04 
2.53% - 0 4  2 = 803E-04 
5.087E-02 5.086E-02 
3.676E+00 3 s  7 5 2 E i O 0  
6.904E+00 4.957Ed00 
5.014EtOL ?.382Et01 
1 . 8 1 3 C - 0 8  1 -689E-09 
1.467E-07 1.213E-0'1 
1.273E-I2 0.09SE-14 
6.078E+O 1 5.45aE "0 1 

5.262E-07 
1.278E-07 
1-L89E-06 
r.7A5E-06 
2 -461  E-09 
2.*74E-06 
2 - 3 6  L F-09 
2 . 2 2 9 E  -06 
3.837E-09 
3.61 IE -06  
7.179E-04 
3"238E-04 
5.085E-02 
3.634F+OO 
7.019E+00 
3 -62 1 E+O 1 
3.235F-1 I 
8.31  i E  - 0 8  
8 - 2  10E -1  6 
4.691ECOl 

2.420E--07 1.493E-07 6.001E-08 6.BB?E-08 
7.44lE-08 h"7hBE-08 7.589E-08 3.72SE-07 
7.620E-07 7.374E-07 6.944E-07 1.970E--06 
2.335E-06 I .735E-O6 1.880E-06 L.244E-05 
4.706E-09 2 -99  7E-~00 2 .52CE-07  2.801E-05 
I.324E-06 1.062E-06 8.79PE-07 3.064E-06 
4.540F-04 2.751E-08 2.28SE-07 2.534E-06 
1. l82E-06 9.362E-07 7.66iE-07 2.710E-06 
7.609E-OD 3.043E-08 2.13CE-07 2.3OOE-06 
2.650E-06 2.02EE-35 4.51LE-06 ¶.463E--05 
7.205@--04 7.3OSF-O& 7.53lE-04 7.933E-0h 
4.821E--09 8 . 8 O I E - ~ O 4  1 . 3 3 0 E -  03 4.49eE-03 
5.08OF-02 5.06tE..rl7 5.01 EE-02 4.812E-02 
3 . 1 8 9 E + O D  I .99LE+OU 6.457E-01 2.5605-01 
7.070C*00 6.5LhEtQQ 4.870Ea00 L.911E*00 
L.b30E+O1 1. 193EIOO 3.39DC -03  1 -483E-03 
8.6545-18 4.293E-18 4.25%-18 4.142E-18 
3.895s-08 1.796E-08 I .  1815-98 2.99AE-09 
8.674E-24 0 -0 0.0 0.0 
2.721EtOI 9.753E*Q0 5.572E+Oi) 2 . 2 1 Q C + 0 0  

1.997E-06 r . l l O C - - 0 5  8.273E-05 
1.693E-05 2.137E-04 3.575E-04 
7r097E-05 8.51SC-Q4 1.388E-03 
4.245E-04 4 ~ 31% -03 1.497E-02 
2.269E-0" 4100TE-03 9.727E-03 
1.052E-09 8;184E-OI 9.202E-04 
71052E-04 ho3'8E--03 8.797E-03 
9.540E-05 7-920E-04 9 - 5 8 5 E - 0 ' 1  
l r857E-04 3.935E-03 7.9628-03 
2.785E-04 4.143E-03 7.76?E-'13 
8 . l l O E - - 0 8  7.941E-04 7.59iE-DJ 
I .88iE-03 4.768E-03 7.370C.-03 

1.936E-01 I .601E-02 3.87lE-04 
2. L47E-01 4.58lE-05 I . 2 2 5 E - 0 9  
5.216E-04 2.063E-07 6.2f  9E-09 
2.894E--10 8.026C--20 2.039E-22 
6.068E--14 4-292E--3 9 1.090E-21 
0.0 0-0 0.0 
4.403E-01 6.0L5E-02 7 . C Q E E - 0 2  

2 . 6 9 ~ - - 0 2  1.05os.02 9.99a~-o3 

IABLC A.29. W A T T S  C F  PPINCIPAL ACIINIOE NUCLIDES IN PW9 h I G H - L E V E L  WASTE 
A S  A FUNCTIUN OF DEChY T I M E  1 8 A S 1 5  = 1.9 M T H M I  

HL w 1 . O Y F  

1.833 E-1 1 1.826E- I I 
5.873F-11 5.851E-1 I 
5 - 9 3 9 E - 1 1  9.737E-11 
2.14?E- L O  2 . 1 3 3 E - - l  C 
2.3875-10 3.913E-10 
1.383E-11 3.lR5E-11 
2.528E-09 2.519E-05 
8.655E-10 1.4L7E-OS 
6.749E--10 I.107E-05 
2.179E-05 2.171E-OS 
0.0 1.0 12E-0 5 
1.471 E - - 0  5 I -964E-05 
3.569E--l I 3.568E-11 
5.378E- I 0 8.0 lac-- 1 C 

1.554E-09 I m 557E-05 
7.751 E-07 7.796E-O? 
7.076E-04 7+085E-04 
2.OlOE-09 a.597E.-OE 
1.620E--09 1.670E-04 
3.168E-05 3.470E-OE 
9.535E -03  9.539E-02 
4. LZ5E-02 4*124E-02 
3.808E--01 2.988E+OC 
4.822E-02 4.825E-02 
8.186E-02 8-671E-02 
2.594E-04 2.59SE-04 
6.308E+00 6.330E+00 

2.292E+Ol 4.860E+OC 
5.348E-01 5 . 2 2 0 E - 0 1  
5-247E+OL 5.050E+01 
0-334EtQ I 6.593Et0 I 

L . ~ R ~ E - O O  1 . 7 7 7 ~ - 0 5  

5.485~-01 5.484~-0  I 

2 . O Y R  5.OYP I O m O Y R  3 0 . 0 Y R  

1.8346-1 I 1 -887E-L 1 2.070E-11 3.958E-11 
5 ~ 8 7 7 E - 1 1  6 r  0 4 R E - 1 1  6.632E-1 I 1.268E- 10 
1 . 3 5 4 E - L O  2.499E-10 4.42?E-10 1.238E--09 
2+145E-I  0 2.211E-IO 2.*25E--IO 4.636E-10 
5-44?F-10 l n 0 0 4 F - 0 9  1.777i-09 4.974E-09 
6.003f-11 Z e O 6 4 E - 1 0  7.134E-lO 4.46LE-59 
2.5808-09 2.60eE-03 2.A56F-09 5.46OE-09 
I .97IE-09 3-63RE-09 6,436E--09 1.802E-08 
1 r539F-09 2.840E-09 5.025t-09 le407E-08 
2.18lE-09 2.244E-09 21441E-09 4.706E-09 
10407E-09  2.597E-09 4.595E-09 I m286E-98 
1.972E-09 2.030F -09 2e225E-09 4.256E-09 
3.584F-11 3.688E-11 4.044E-11 7.724E--11 
1.226E-09 2.263E-09 4.004E-09 1.121E-08 

1.5638-09 Lm609E-09 1.764E-09 3.374E-09 
7.8LlE-07 7.86OE-07 7.9SGF-07 8.534F-07 

8.988E-08 2.132E-07 4.118E-07 1.2OBE--06 
1.752E-04 2.017E-04 2.451E-04 4.027E-04 
3.470E-05 3.47LE--05 3.472E-05 3.480E-05 
9.541E-03 9-5a7E-03 9.557E-03 9.595E-03 
4-124E-02 4.123E-02 4.121E-02 4olL3E-02 
3-519E+OO 3.58.*E+00 39451E bo0 2.960E+00 
4. R2 RE-02 4.835E -02  + a  848E-0 2 4 - 0 9  I E-02 
9.130E-02 1.0*3E-01 1.224E-01 1.698E-01 
2 m595e-04 2 m596E-04 2 - 5 9 B E - 0 4  t r604E-04 
6.350E+00 6.403E+00 6.464E+00 6.518E+00 
5.48QE-01 5.48IF-01 5.400L-01 5.470E-01 
I.033€+00 1.332s-02 3.441E-03 3.136E-03 
5.095E-01 4. 736E-01 4.194E-01 2.578E-01 

6.075E+01 5.455El01 4.6898+01 2.720E101 

1.7858-09 1.837~-09 2.015~-09 3.85?~-09 

7 . 0 8 6 ~ ~ 0 4  7 . 0 9 0 ~ 4 4  7 . 0 9 7 ~ - 0 4  7. 126s-04 

4 .860~+01  4 . 3 3 3 ~ + 0 ~  3 . 5 7 8 ~ t 0 1  1.564~+01 

1OO.OYR 3 0 0 . O I H  I.0UY 1 0 . 0 K Y  

8 - 5 2  IE-10 2-12 *E .  09 2.356E-08 1.900E-06 
8.07?C-PO 6.00LE-09 7.5a'M-08 6.114E-06 
4.651E-09 2.421E-00 2.369E-07 1.00LE-05 
2.957E-09 2.dSEE-OR 2.760E-07 2.23SE-05 
1.059E-QB 9.72EE-05 8.519E-07 4.02LE-05 
3.1005-00 2.021E-07 2 .3SLF-06  l r 0 0 6 E - 0 4  
3.477E-00 2.930E--O7 3.?5OE-Oh T.632E-04 
6 -770E-08 3 . 5 2 ' I E - O T  3.44 9E-Ob Le657E-04 
5 . 2 0  5E-08 2.75 LE-07 2 -692E-06 L.137E-04 
2.997E-08 2.52BE--O? 2.80lE-06 2.269E-04 
4.833E-08 2 . 5 L € E - D 7  2 . 4 h E E - 0 4  L,O+OE--OI 
2.71 LE-08 2.284E-01 2.534E-06 2.052E-04 
4.92 5F-I 0 4. I 5  SF-0'7 4.603E-08 3r728E-06 
4.21 I E - 0 8  2 . 1 9 2 E - 0 1  2.145E-06 0.062C-05 
2.453E-03 2.067E-07 2.293E-06 1.85SE-09 
2.149E-OC 1 - 8 1  IE-07 2.009E-04 1.626E-On 
1-235E-06 3 . 1 2 i E - O G  L.l40C--05 I.L4IE-@'L 

4.021E-06 1 . 2 2 l E - O S  4.229E-05 a.371E-Oa 
7498OF--O& 1.235E-03 1.370E-03 1.330E-03 
3 . 5 l S E - - 0 5  3.62 E-04 3.9T8E-05 6.819E-05 

7 . 2 2 3 ~ - o a  7 .445~-0*  ? . ~ C C - O ~  8 . 0 2 3 ~ - 0 4  

9 . 7 2 6 ~ - 0 3  i.oai~-o2 i . o 5 7 ~ - n z  1.080~-02 
4.086E-02 CE-42 3.755E-02 1.612E-02 
1.735E+O 0 3.87 ?E-0 I 3.83 !?E-03 3" 84 8 E  -21 
5.007E-02 5 - 2 8  CE-02 6.16 2 E - 0 2  1 - 2 O O E - 0  L 
2.06SE-01 2.050E--OL I -903E-01 7.329E-02 
2-623E-04 2 . C 5 3 E - Q 4  2.67SE-04 2.70 IE-04 
5.969E+00 4-33EE"OO I .411E+00 3.063E-04 
5.43.E-01 5.331E-JL 41993,53101 2.144E-01 
2.279E--03 9.15tE-04 3.762E-05 5.669E-23 
4.699E-02 3.62eE-Oa l . d 6 6 E - - I l  0.0 
1.142E+00 5.405E-04 I.123E-14 L-OOSE-I4 
9.74 7E300 5 rn 56 E a 0 0  2.21 7Et00  4.347E-0 I 

1 0 0 . O U Y  

* 3 0 a 3 c . - 0 5  
I .~296E-04 
7. 783E -0 5 
4. i 3 6 E .  0 2  
3- 12 OE --0 4 
~ . D z + E - ~ A  
5.57%-03 
1.133E-03 
0.9*5C--04 
C s B O T E - - Q 3  
9-OBRE-04 

7.900E-05 
7.ObOC. 0 4  
3-935E-03 
3.be7E-03 
61873E-04 
7 ~ 7 9 3 E - 0 4  
3 ~ 5 8 7 E - 0 3  
La047E--03 
8 . 5 7  7E-0 5 
1.049E-02 
3-4395.-06 
0.0 
Ie577C-02 
5r256E-00 
2 -31  8E-0 4 
10083E;-07 
4 - 5 6  1 E-05 
0.0 
0.0 
I .019E-14 
6r028E-02 

4 . 3 4 ~ ~ - 0  3 

2 5 0 . 0 1 1  

8.18 LE-05 
2.621E-04 
8.806E 0 5  

9=58 2s-04 
3-5398-04 
8.J50E-04 
1.129E-02 
1 . 7 8 2 E - 0 3  
I.00lE-03 
9.127E-03 
9.15ZE-04 

L.59BE-04 
7.975E-04 
7.962E-03 

7.778E-04 
7.423E-04 

7.002E-04 

9.996E-03 
9 . 2 0 2 E - 1 1  
0.0 
2.098E-04 
9.270E-11 
I -773E-Ob 
1.0 I6E-12 
1.274F-09 
0.0 
0.0 
I.037E-14 
7.075E-02 

8 . 7 9 7 ~ 0 3  

6 . 9 7 3 ~ 4 3  

a .536~-03 

e . 5 3 9 ~ ~ 0 5  

8.33GE+01 6.506Et01 6.070E+01 5.453E+01 4.681Et01 2.721E101 9 - 7 5 3 t + 0 0  5.57ZE+00 2.219E+00 4.403E-01 6.045E-02 7.096E-02 



TABLE A . 3 0 .  PWTUNS FPOH A C T I N I D E S  IN PIYP HIdH-LEVEL W A S T E  
h S  A FUNCTION CF DECAY T I U S  ( B l l S I S  L 1.0 M T H M )  

18 GROW PnoroN PELEASE P A r E s .  PHOTONWSECUND 
BASIS= METRIC TUN OF I N I T I A L  HEAVY METAL A T  A REPRUCESSING riME LIF l h o  D A Y S  

HLW 1.0~1 2 . 0 ~ ~  5 . 0 ~ ~  IO.OYR 30.01~ ~OO.OYR 3 0 o . o ) ~ ~  1 . 0 ~ 1  IO.U%Y IOO.OKY 2 5 0 . 0 ~ ~  

EHEAN 

1. LLOOE-02 
Z.50OE-02 
3.75VE- 02 
S d E O E - 0 2  

1.25w- 0 1  
2.25E-01 
3.1SoE-01 
5 . 7 5 E - 0 1  
0 .  S O o € - O l  
1 . 2 5 0 E C O O  
1 r75OE+OO 
2.25@€+00 
2. ? S M + O O  
3 . 5 0 0 E I O a  
5 . O O O E + O 5 l  
7. O Q E + O O  
1.100E+01 

TDTlL 

UEVISEC 

a - 5 OE- 02 

9 rn 1 8 9 E + 1 2  
I.YBZE*II 
7 . 6 0 6 t + 1 0  
7 - 6 9 6 E l l 2  
S . 6 7 5 € + 1 1  
4 ~ 4 2 5 € + 1 1  
3 . 4 5 4 € + 1  I 
2 - 5 0 S F + 1 0  

4 ~ 4 ' 3 9 E + O B  
Z + 3 7 6 E + O B  
4 - 8 1 1 € + 0 7  
2 . 7 7 9 F  t o 7  
1 . 6 8 7 E + O 7  
1 -45 0% -07 
6.205C+O 6 
7 e l S b € + O S  
8.22 lr;+04 

1. S P ~ E + O  e 

3.ObZE+10 
2.154t+OY 
2 - 1 5 1  E+09 
7.6348+08 
I . 0 2 8 E + 1 0  
I . 5 4 7 E + O S  
1 - 9 2 0 t + 0 9  
6*826E+09 
5 . 9 2 9 8 * 0 8  
1 - 3 8 3 E t 0 8  
3.25*€+08 
3.2YSE+OW 

1.340E+06 
2.51 I E t O S  
2 . 2 3 4 E c 0 2  
2 . 5 5 5 E + V 1  
2-Q3OE+UO 

7 . 6 n 2 ~ + 0 7  

I r 3 5 0 E + 1 9  4 . 1 1 4 E + 1 2  2 . 1 0 1 € + 1 3  l 1 4 8 5 E * 1 3  1 . 3 5 3 & + 1 3  1.0 L4E+L3 6 - 6 7 6 E + 1 2  4 . 9 4 0 E 1 - I 2  2.69581-12 7 - 6 4 4 E + L L  ? 5 . 8 0 2 F + I O  ? r 3 8 7 E + l O  

2 - 3 9 7 € + 1 2  9 ~ 1 7 7 E t l l  6.125E+1 I 5-l66E+lI 4 1 9 1 4 € + 1 1  0 . 2 2 4 E + l i  3 ~ 3 5 O E + 1 1  Z . 7 1 2 E l l l  1 ~ 7 7 U t t l l  3 . 0 9 9 E + 1 0  6 . 3 5 3 E t 0 9  tl.O.??2E+Ol 

18 G R O W  S P E C I F I C  E W R G Y  RELEASE RATES. MEV/NATT-SEC 
BASLS= METRIC. TQN O F  1 N I T I L  HEAVY METAL A T  A REPROCESSING TIME OF 1 6 0  D A Y 5  

I . 5 0 Q - O P  
2.500E-02 
3.150E-02 
5 - ? 5 0 E - 0 2  
R.500E-02 
I e 250E-01 
2- 23aE-01 
3.750E-Ql  
5.750E-01 
8.5OOE-01 

1 - 7 t l o E + 0 0  
2.250€+00 

2 . 7 5 O E + 0 0  
3 - 5 0 0 E + O O  
5.00M+00 

1. L O Q € + 0 1  

TOTAL 

GAM PUU 

I .zsE+ao 

7. a OOE +oo 

1-954F+Oh 5.5WE+05 2 * 4 9 5 F + 0 5  
4 . 7 0 6 E + 0 3  4 . 7 3 6 € + 0 ?  4 , r 7 5 0 E + 0 3  
I .3SOt+O4 5.229E+02 3 . 4 7 2 E I 0 3  
1-515€+05 1.5LSEtOL 1 .523E*D5 
4 * ' 3 2 9 E + 0 4  4 1 9 9 L E f 0 4  4 - 8 7 3 E l O 4  
6.1698+04 5.PblE+O4 5 . 8 8 2 E + Q 4  
8.824E10 4 B . 5 6 S t + O  4 8 * 4 4 4 E + O  b 
9- M 4 E  to3 9 . 4 2 0 E + O 3  9-4 1 E + 0 3  
I r 3 7 3 E + O 3  3 .264ECOi  I . 4 1 3 E c 0 2  
9 - 5 0 L F + O 2  S . 4 0 9 € + 0 2  4 . 7 1 f E + O Z  
6.201E1.02 3 . 8 6 6 E + O i  3 + 5 4 2 F + O Z  
2  - 2 4 3 E I O Z  1.3 TIE+OZ 1 I 9 0 E + 0 2  
1-529ElOe 1.0 I I E + O Z  8.755E+ 01 
1 50 7 E t O  2 1.01 5E+ 0 i 8.3 1 OE+ 0 1 
i .2 '36E+O2 Clr 2 0 t E I O  1 7 - 1  O b f  + O  1 
7 . 5 6 7 E 1 0 1  Si .OlZE+O I 4 . 3 4 3 E + 0 1  
I.22OE+OI 8-08BE+00  7.012E100 
2 s P O a € + O O  I +  161E+00 L . 2 6 6 E + 0 0  

4 * 9 2 4 E + 0 3  
1.163Et02 
6 r  8 4  Et02 
3r 386ElO Z 
1.629E+O4 
1 .'Jot.€+ 0 4  
1.84 2 E + 0 4  
4 . 9 4 6 E t 0 3  
6.225E+OL 
\ .488€+01 
5 . 1 4 7 € + 0 1  
6 - 2 9 1 € + 0 1  
2 .23  1E+01 
5.490E-0 1 
1.830E- (1 1 
9 . . 2 8 O E - O %  
6.91 OE-0.3 
1 - 7 4  9E- 0 3  

4 . 5 9 3 E 1 0 2  
5 * 3 8 6 E + 0  I 
8.066E+Ol 
4 .390E+OL 
8 r 7 3 5 E + 0 2  
2.309€+02 
*.320E+02 
2 .56OE+O3 
3 . 4 0 9 E + 0  2 
I . l 7 6 f + 0 2  
4 - 06 7 E I O  2 
5 .  ? 6 6 E + O  2 
1 . 7 2 9 E + 0 2  
3.68 5E+O 0 
8 .&02E-0  1 
1-1 17E-0  3 
3 - 7 8 8 E - 0 4  
3-223E-OS 

..... 
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on213 
P O 2  14 
PC210 
AT217 
F R 2 2 l  
AC225 
NP237 
D U 7 3 R  
7323”  

DU240 
AH741 
AM243 
CH242 
CH243 
C N T I 4  

C V 2 4 5  

- - _ _  _ _  
TOTALS 
Tb0LE 
DCTUAC 

U238 
PUP38 
P U 2 4 0  
PU242 
CM2ll2 
c u i 4 4  
CM246 
Cll248 

TA8LE A.31. 

nLw I . O Y F  2.OYR 

4 . 4 3 R F - 0 2  4.A21E-02 4.U4OE-02 
4.957E-03 8. I I 8 E - 0 2  1.124C*02 
1-54OE-04 2.525E-04 3 . 5 l L E - 0 4  
4-163E-03 4. 1 4 9 5 - 0 3  4.166E-03 
I.Ol9E-03 1.015E-02 1.020i-03 
2.520E-04 2.51IE-04 2.522E-04 
2.369E+02 2.370E+Oi 2.370El-02 
1.342E+04 1.053EtOf 1.240E+05 
1 . 1 3 7 F W 3  1 . 1 3 3 E t 0 3  1 .L3*F+03 
1.961 E t 0 3  2 . 0  77E+O Z 2 .  L 89E+03 
2-212E+05 2.220E+OE 2.227Et05 
2.62BE+04 ?.628E+04 2.627E+04 
1.592E + 0 8 3.3 76F + 0 7 7.17 5E +06 
1.475’+05 1-439E+OE 1-405EC05 
1.163F*07 1.023E+Ol 9 r 0 4 9 E t O G  
4 . 9 8 0 ~ + 0 1  4 . 0 a 7 ~ ~  1 4 . 9 8 7 ~ + 0 ~  

(CI.PHI\.NI N r I U T Q O h S  F P U M  ACTlNlDES I N  P W Q  HIGH-LEVEL dASTF 
A S  A FUNCTION OF nEcAY . r i M E  ( “ 1 4 ~ 1 5  = 1.0 HTHMI 

5 . 0 ~ ~  1 o . o ~ ~  3 0 . 0 1 ~  100.01~ 3 0 0 . 0 1 ~  1 . 0 ~ ~  10.oKr LOO.OKV 2 5 0 . 0 ~ ~  

4 . 5 6 ~ ~ - 0 2  S.OLIE-O~ 9 r 5 ~ ~ r - 0 2  ~.IOZE-OI 
2 . O 8 3 E - O 2  3.686E-02 1.032E-01 3 - 0 i 7 E - J  1 
6.400E-09 I.14iE-03 3.210€--03 I -20CE-02 
4.287E-03 4 ~ 7 0 l E - 0 3  8.9908-03 5.7256-02 
I . O * ’ ? E - 0 3  1.151E-03 2.201E-03 1.402E-02 
2.595F-04 2.846E-01 5 ~ 4 4 2 E - 0 4  3.466E-03 
2 .372~1-02 ~ . 3 7 b ~ - m z  ~ . 3 8 4 ~ + 0 2  2 . 4 1 6 ~ + 0 2  
1.263cc05 1.216E+05 11043E+05 6.114EC04 
1.135Et03 1.138Ei03 I.l48F+07 L - 176Et03 
2 -499E t 0 3  2 -9a3E +03 4.066E+03 4 -94  7E t 0 3  
2.245E+05 2.2t8E+05 2.28GE+05 2-0935+05 
2.627E+04 2.6258+04 2 ~ 6 2 0 E + 0 4  2 -603EW4 
9.251E104 2.390E104 2,178E+04 1.593E+04 
1-306E+05 1.156Et05 7.l lOE104 1n296Et04 
0.781E+06 7.251€+06 2.373Et06 ?.314E+05 
4-985Et01 4.984EbOl 4.975E+Ol 4.947E+01 

S.14ZE+00 
2.01 EE*OO 
6.27Ek-i12 
4.821F-01 
1.18 IE -01  
2.92 IE-02 
2.49 t E l 0 2  
I .  36 E t 0 4  
1.210Et03 
4.90FE+03 
1.52LE+05 
2 . 5 5  :E t o a  
6.36CEtO3 
1.001E+02 
1.01 I E C 0 2  
4 . 8 6 7 E t O L  

5.704E+01 4.619E+03 9 s  789Ef04 
1.975E+Ol 8.343Et02 6.40”iE+03 
6.1 43E-01 2.595E+Ol 2.018E30 2 
5.351El00 4.334€+02 9.183E+O3 
L .3 L OE +00 1.061 E+ 02 2 -24  BE+O 3 
3-239E-01 2.6238+01 5.558E*O2 
2.626E+OP 2.6 0 4E+ 02 2 -6 OTEi02 
1.352Et02 1.356E--16 0.0 
I . 4 4 7 ~ + 0 3  z.e18~+03 3 . 7 0 2 ~ + 0 2  
41558F*07 1.755Ei03 1.258E-01 
4.955ElO.) 1.074E+01 6.956E-03 
2=392E+04 I.027E101) 2.185E+00 
2.613E+02 3 . 9 3 R E - 1 6  0.0 
4.042E-06 0.0 0.0 
2.28iE-09 2.036‘--05 2.065E-09 
4.597Et01 2.206Et01 I.433E-02 

1-98  1 E+05 
7.342E+03 
.?.2CaC+02 
I r R 5 0 E t O l  
4.509Et03 
l.L25E+03 

0.0 
1.927E+00 
2.22PE-06 
3-564F-08 
5.863E-05 
0.0 
0.0 
2.102E-05 
t.967E-08 

Z . ~ R ~ F + W  

1.702Et08 4.450Et07 1.754Et07 9.385Ft06 i .770€+06 3.830E106 5=632E+05 2.041Ef05 8.029E+Oii  2.126E+Ob 1.175E+05 2 r 3 0 6 F i 0 5  
1 -7OPEt08 4.450EC07 1.75*E+07 9.385E+06 7.770EC06 3.030E105 5o632E+05 2.044C+05 8.029Et04 2-126Ec04 1.175E+05 2.306Et05 

TAEIE A-32. 5PONT.ANEOUS FISSION PSVTPONS F P O M  ACTINIDES I N  PWH HIGH-$LEVEL WASTF 
A S  A FUMCTIUN O F  DECAY T l U E  18A51S = 1.0 MTWM) 

NL w I.OYF 2.OYR 5.OYR LO.OYR 30.0YR l O O - O V R  3 0 0 . O V P  1.OKY I O . O K Y  LOOaOKY 2 5 0 . O K Y  
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LI 
BE 
C U  
ZN 
G I  
tiE 
A S  
SE 
8P 
R 8  
S R  

f 
Z R  
N 0  
N O  
TC 
RU 
RH 
PO 
A G  
C O  
IN 
S N  
5 8  

I 
X E  
C S  
9 1  
1. A 
CE 
m u  
N O  
P U  
SU 
EU 
GU 
18 
DQ 
Ha 
ER 
T M  
Y 8  
TOTAL 

re  

TA8LE 11.33. GWAMS OF F I S S I O N  PPODUCT E L € M € N l S  I N  PIR HIGH-LEVLL 'NASTE 
A S  A CUNCTIUN O F  DECAY TIME ( B A S 1 5  .= 1.0 LITHMI 

W U  1 . 0 ~ ~  2 . 0 1 ~  ~ * U Y P  1 o . o ~ ~  30.01~ i a 0 . 0 r ~  3 0 a . o ~ ~  1 . 0 ~ ~  i n . 0 ~ ~  1oo.0~1 P S O . C K I  

1 - 9 1 6 E - 0 4  
1.477E-CJ4 
4 . 1 6 7 8 - 3 5  
3.777E-0 8 

6 - 5 9 ? E - 0  1 
2- 000E-0 1 
5 - 6 3 0 E + 0 1  
E r 1 6 6 E - 0 2  
3 - 4 1 5 € + 0 2  

4 . 5 W E + 0 2  

1 .436€+0  1 
3.307€+03 
7 . 7 0 6 8 + 0 2  
2-309E+O 3 
4 - 6 4 1 6 + 0 2  
1 2 4 2 E C 0 3  
7 * 6 8 5 E + O  I 
1 . 0 7 3 E C 0 2  
2 - 400€+ 00 
9 . 0 1 4 8 + 0  1 
3 . 1 1 7 E t 0 1  
4 r 7 2 3 E + 0 2  
2 - 3 3 7 8 - 0  1 
0.0 
2 -  7 1 6 € + 0 3  
1 . 3 5 8 8 + 0 3  
I - 2 1 6 € + 0 3  
2.6UE+Q3 
1 . 1 1 4 E + 0 3  
3 . 7 5 6 E t 0 3  
1-324€+02 
7 . 3 9 4 8 + 0 2  
1.1)04€+02 
5,636E+O 1 
2 . 6 0 0 E * 0 0  
1.361JFIOO 
1-420s-01 
5-621 E-02 
5.PBBE-US 
I I %ME-06 
2.809€+04 

~ . c J ~ E - o ~  

a . x i 4 ~ 1 0 2  

3 . t i 17e+03  

1 -916E-0 4 
1 - 4 7 7 E - 0 4  
0.0 

8 . 6 3 9 E - 0 7  
6 - 5 9 7 E -  0 t 
2.OOOE-0 1 
5 i r 6 3 O E l O  1 
2 .173E-02  
3.415E+OE 
8.676 E+O E 
4. M I  E + 0 2  
3 . 6 2 3 E + O 1  
3 n 2 7 3 E - 0  1 
3 . 3 3 5 E + 0 1  
7 r 7 0 6 E + O i  
2 + 2 4 2 8 + 0 2  
4 . 6 7 I E t O P  
11306E+O;?  
7 # 5 4 7 E + O  1 
L r 0 7 7 F C O  2 
2 * 4 1 8 E + 0 0  
8.9Y7E+O 1 

4 r 7 4 5 E + O E  
8 .497E-0  1 
I 9 2 8 E - 0  Z 
2.659E+OL 
l r 4 4 5 E C O 2  
1 I 2 1 6 E c 0 3  

I , l I 5 E + O I  
3.913€+02 
I . 0 1 6 E + O i  
7 . 7 0 1 E + 0 2  
1 - 5 5 9 E + O i  
9. W5E+01 
2.58tEeOO 
1.381E+OO 

3 .777~-oe  

2 . 8 4 6 ~ + n i  

2 . 4 7 4 ~ + n ?  

I. 4 2 0 ~ - o  I 

5 . 6 2 1 ~ - 0 2  

E. e a 9 ~  + o 4 

5.6598-05 
L.6WE-OS 

I . O I ~ E - O ~  L . Y L ~ E - W  1 . 9 1 6 ~ ~ 0 4  1.916~-04 I .CileE-04 I . ~ I C E - O ~  
1 .477E-04  L . 4 7 7 t - a 4  1 .477E-04  1-477f-04 1 - 4 7 7 E - 0 4  1 . 4 7 1 s - 0 4  
0.0 0.0 0.0 0.0 0 .O 0.0 
3 . 3 7 7 8 - 0 8  3 - 7 7 T E  08 3 .771E-08  3.777.5-08 3 .777C-08  J .777F-08  
8 - 6 3 9 E - 0 7  8 .639E-07  8 - 6 3 9 E - 0 7  8 . 6 3 9 E - 0 7  8 - 6 3 4 8 - 0 7  8.63 $6- 0 7  
6 .597E-01  6 .597E-01  6 .597E-01  615976-01 6 . 5 9 7 8 - 0 1  6 .597E-01  

5 + 6 3 0 E + O l  5 .630E+OL 5.630E+01 5.630E+01 5 - C 3 0 € + 0 1  4 . 6 2 E + O 1  
2-1 7 9 8 - 0 2  2 . 1 9 8 E - 0 2  2 .229E-02  2 .354E-02  2.?92E-O? 4.04 E - 0 2  
3 . 4 1 S E + 0 2  3 . 4 1 5 8 + 0 2  3 . 4 1 5 E + 0 2  3 . 4 1 5 E + 0 2  3 .41CE+02  3.41';E+OL 
8 - 5 5 4 E + 0 2  8 * 2 0 6 E + O ?  7 . 6 7 B E t 0 2  5 . 0 9 5 E r 0 2  3 . 9 9 0 6 + 0 2  3.50.?€+02 
4 -56 1E+02 4.56 I E  +OB 4 . 5 6 0 E * 0 2  4 - 56OEC02 4- 5 5 W + O d  4 - 9 5  'E102 
3 . 5 3 5 E + 0 3  3 . 5 7 0 E C 0 3  3.623!5+03 3 1 7 0 1 E + 0 3  3 . 9 9 2 € + 0 3  4.04CE+O3 

3 . 3 3 5 E I O 3  3-335tt03 l r 3 3 5 E + 0 3  3 - 3 3 5 E + 0 3  3 - 3 3 5 8 + 0 3  3. .535€+03 
7 - 7 0 6 E + 0 2  7 - 7 0 6 € + 0 2  7 1 7 0 V + 0 . ?  7 1 7 0 5 E + 0 2  7 . 7 0 3 C + 0 2  7.69EE+OP 
2 .21OE+03  2-182€+03 2 - 1  7 8 E + O 3  2 . 1 7 8 E + 0 3  2 . 1 7 8 E + 0 3  I? .17EE+03 
4 .67LE+O2 4 .671E+I )Z  4 . 6 7 1 f t 0 2  4 - 6 7 1 E t 0 2  4 - 6 7 1 E 1 0 2  4+671E+OP 
1 . 3 3 8 E + 0 3  1 .367E+O3 1 . 3 7 1 € + 0 3  1 * 3 7 1 E + 0 3  I . J 7 I F + O 3  1 . 3 7 1 E + 0 3  
7 .633ECOI  7 - 6 2 6 € + 0 1  7 r 6 2 5 E + O I  7 r 6 2 5 E + O I  7 . 6 2 6 & * 0 1  7.62Ck+OL 

2 - 4 3 O E C 0 0  2.4616+00 2.50.5E+00 2 ~ 6 0 1 E + O O  2 . 6 6 1 E + 0 0  ? . 6 6 Z E + 0 0  
8-994F+01 8.9946 +01 8 ~ 9 9 4 E t O l  8 -  993EeO 1 8 . 9 9 2 E I 0 1  8.  Y 8  €E+OI 
? . h Z 4 E + O I  2.LO8E+O1 1 .943E+O 1 1.837EltJ1 1 * 8 3 7 E + 0  I 1 a B 3 7 E I  0 1 

9 -04 IE-0  1 9 e 10 OE-01 9. I OOE-0 I 9.1 OOE-01 9.10 OE-0 I 9.10 OE-0 I 
2.1P30E-08 6-174E-08 1 . 1 4 8 E - 0 7  3 .271E-07  1 -07OE-06  3 . 1 9 2 6 - 0 6  
2.61LE+O3 2 - 5 0 2 E C V 3  2.3116103 2 ~ 0 1 9 E + O 3  1 - 5 4 4 F C O J  1 * 1 2 7 E + 0 3  
1 - 4 9 3 E + 0 3  1 * 6 0 2 E + 0 3  1 . 7 3 4 E + 0 3  21085E+03 2 . 5 6 1 E I O 3  2 . 6 7 7 € + 0 3  

2 . 4 0 9 E t 0 3  2 r 3 6 7 E + 0 3  2 . 3 6 4 E + O 3  2 - 3 6 4 € + 0 3  2 . 3 6 4 € + 0 3  2 . 3 6 9 E t U 3  
1.1 15€+03 1.1 l 5 E * O J  1 - 1 1 5 E + 0 3  L.I15E+03 1 1 1 5 F + O 3  1. I 1  %+03 
3 - 9 7 8 E + O 3  4.02OE+O3 4.023E+03 4 . 0 2 3 E + 0 3  4.023EI.03 4 .02 ;E+03  

7 + 9 3 6 F + 0 2  8 . 3 6 0 € + 0 2  8 . 6 1 4 E + 0 2  8 . 6 9 0 E + 0 2  B . 6 4 5 E + 0 2  8 . 5 9 f E + 0 2  
1.5IQECO2 1 + 4 2 0 E + O 2  l r 3 0 9 F + 0 2  1 .164E+O2 1 . L 7 4 € + 0 2  1 -222EEt02  
4 - 5 0 9 E t 0 1  1 . 0 5 3 E + 0 2  I.IhRE+02 1-332E+OL'  1 . 3 6 7 € * 0 2  1 -367E+OL'  

1 . 3 8 2 E I O O  1-382Ft00 1-JSZEc00 1.382E+OO I r 3 8 2 E + 0 0  I . J 5 2 € + 0 0  

2.000~-01 Z . O O W ~ O I  ~.OOOE-OL L.OOOE-OI ~ . O O O E - O I  Z . ~ ~ O E - O I  

a.ilb2~-03 Z . ~ S S E - O ~  4 . 5 8 2 ~ - 0 3  I .  1096-02 3 . 7 8 7 ~ - - 0 2  9 . 8 9 4 ~ - 0 2  

L . O ~ ~ E + Q Z  X . O ~ ~ E + O Z  L .OTBC+OZ I . o ~ ~ E + o ?  1 . 0 7 7 ~ t 0 2  1 . a ~ z e c o 2  

4 . 7 6 7 ~ + 0 2  4 . 8 0 9 ~ + 0 2  4 . 8 3 5 ~ 1 0 2  Q . ~ ~ E + O Z  4 . 8 4 6 ~ + 0 2  4 . 8 4 ~ + 0 2  

1 . 2 1 5 ~ + 0 3  i . 2 1 6 ~ + 0 3  i.zi6~+03 L . z I ~ E + ~ ~  I . ~ I C E + O ~  I . . ? I C F + O S  

~ . ~ O O E + O L  3 . 5 3 1 ~ + 0 1  9 . 4 2 2 ~ i o a  4.78ofi-02 4.438~-10 0.0 

~ . S ~ I E + O O  P . S B ~ F + O O  ?.%LE*OO 2.'1~1~+00 z . s e i ~ + n o  2.58 E + O O  

1 . 4 2 a s - o i  1 . 0 2 0 ~ ~ 1  I . ~ Z O E - O I  1.bmt-01 I . ~ E O E - O I  I . Q ~ ~ E - O I  
S . ~ Z I E - O ~  5 . 6 2 1 ~ - 0 ~  5 . 6 2 1 ~ - 0 2  S . ~ Z ~ E - O Z  5 . 6 2 e ~ - a z  ~ . a h ~ - o t  

2 . 8 0 9 ~ + 0 4  2 . 8 0 9 ~ + 0 4  Z.BOYE+OA 2 . 8 0 9 ~ + 0 4  2 .809~+04  2 . a o s ~ + a 4  

5.601E-05 5.573t-05 5 . 5 6 4 E - 0 5  5 .562E-05  5 -552E-05 5- 56 :E-05 
1-755505 1 . 7 8 3 E - 0 5  1.742E-05 1 - 7 9 4 E - 0 5  1 . 7 9 4 E - 0 5  1 .794E-05  

1 - 0 1  M--04 
1 .477E- -54  
0 * d 
3 .777E-08  
R.639E-07 
6 -59 ?E-0  I 
2.000E-01 
5 -  624E t o 1  
(i. 396E-  02 

3 . 4 9  BE+ 02 
1-55SS+02 
4 - U 4 1 E + 0 3  
3 - 2 6 M - 0 1  
3- .335E+03  
7 - 6 8  E + 5 2  
Z.I80E+03 
4 * 6 7 1 E + 0 2  
I a 3 7 1 E  C 0 3  

7 -6 2 BE+ 0 I 
1 - 0 7 7 E  t o 2  
2 . 6 6 3 E l 0 0  
8 . 9 ? 4 E + O 1  
1 -837E+01 
4 - 8 4 B E t 0 2  
9.100E-01 
1 -UbZE-OS 
i.425€+03 
2.678E+03 
1 . 2 1 6 € + 0 3  
2.360€+03 
1 m I1  5EI.03 
4 02 3E+ 03 
0.0 
8.582E c 0 2 
1 " 2 3 7 E + 0 2  
I .36.7E+01? 
2 . 5 8 1 6 + 0 Q  
1 . 3 8 Z € + r l O  
1 - 4 1  4 E -  0 1 
5.682E-02 
5 - 5 6 2 s - 0 5  
1 - 7 9 b E - 0 3  
2.809E+04 

3 . 6 i s E i a z  
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TA@LF A . 3 * =  G P A H S  C F  PPINCIPAL FISSION FPODWCT NUCLIDES I N  PWP HlGH-LEVEL UASTE 
A S  .4 F U N C T I O N  OF D E C A Y  TIME ( E A S I 5  = 1.0 H T H M I  

nLx 1 . O Y F  2.01H 5 . O Y P  1 0 . O Y R  30.01R 100.OYR 3 0 0 . 0 Y R  1.OX.f I 0 . O K Y  100.OK1 250.0K'i  

S E  82  
R'? 35 
OB 87 
S P  8 3  

Y 89  
S R  90 
Z H  PO 
7 0  91  
ZR 97 
LU 93 
N E  93  
2R 9 n  

* ? E  1 5  

Z P  16 
*o 96 
uo 97 

HO 9 8  
T C  99  
PU 99  
H@ LOO 
R U l O O  
Q U I 0 1  
R U I O 2  
P H I 0 3  
RU104 
00104 
P O 1  05 
RU10b 
PO I 0 5  
PD107 
P S I 0 8  
&GI09 
- 3 1  10 
C D l l 0  
T E 1 2 8  
TE130 
cs133  
c s 1 3 4  
81134 
c5135 
c5137 
8A137 
0A138 
LA139 
CE140 
PHI41 
CEL42 
N O 1 4 3  
CE144 
NO144 
NO145 
ND146 
PM147 
SUI47 

S H 1 4 R  
N O 1 5 0  
SI4150 
S M 1 5 2  
EU153 
SM154 
E U l 5 4  
GD154 
C O I S h  
S U M T O T  

~ 0 1 4 8  

T O T A L  

3-463F+O 1 3.363EIO 1 
?-7%Et01 9.79bE+01 
2.435 E t0 2 2. + 36 E + 0 i 
3-495F+02 3.495E102 
4.526€+02 9 . 5 5 3 E - i O Z  
5.30LEtO2 5.177EtOZ 
2.378ElO I 3,685L-10 I 
5 . 8  27 E+O 2 5.597 E + 0 i 
6.3?3E+02 6.393E10i 
7.183E+02 7.183EC02 
6.516E-05 1.147E-04 
7.4ObEt02 7.40bE+02 
7.296E+02 7.570EIOi 

3.28bE+Ol 3.28hEt01 
7.907€+02 7.907E+Oi 

7 . 1 8 ~ ~ t o 2  7 . 9 8 e ~ 1 0 i  

8 . 2 % 3 ~ + 0 2  a . 2 + 8 ~ + o i  
7 m 7 06 E+O2 7.7Ct E e 0  i 
4.125E-03 6.632E-02 
9.293E+02 9.293F+Oi 
4.507E+OL 9.509E+OL 
7.715E102 7.715E+Oi 
7.696EiU2 7.616E+0 i 
4.6I IEfOZ 4.671E+Oi 
5.41 5E +O 2 5.41 5E+0 2 
2 . 1 7 3 E t 0 2  2 .  L 1 3 E t 0 2  
3.756E+02 3.756E+0? 
I.28bCC02 6 . " 6 6 E + O l  

. 
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.- 

R E  
cu 
S E  
P0 
S R  

Y 
Z R  

NO 
i c  
RC 
RH 
P O  
PIG 

I N  
SM 
Sf l  

? E  
r 

X E  
C S  
SA 
L 1  
CE 
P R  
NO 
P M  
§* 
t U  
C D  
TE 
0 V  
HO 
F R  
TM 
TOT4L 

ne 

eo 

'. 



S E  7 9  
SFi 90 
I 90 
Y 9 1  

ZR 93 
NB 93N 
LR 9 5  
Ne 95 
TC 99  
RUlO6 
RH106 
OD107 
5 8 1 2 5  
TE125N 
5N126 
S E I 2 6  
S B L 2 6 M  
CS134 
C S l 3 5  
c s 1 3 1  
BA137hi 
CE14L 
PI7144 
PFi144M 
OM147 
SN151 
EUL54 
EUL55 
SUMTOT 

T O T A I  

TLeLE A.36. C U P I E S  O F  P P I N C I F A L  F I S S I O N  PPODUCT NUCLIDES I N  PWR HIGH-LEVEL WASTE 
AS A FlJNCTIr i t l  O F  DECAY T I N E  (@&%IS = 1.0 NTHNI  

HL w 1 . 0 ~ ~  2 . 0 ' 1 ~  5 . 0 1 ~  1 0 . 0 ~ ~  3 0 . 0 ~ ~  100.01a 3 0 0 . 0 ~ ~  1.0~1 1 o . o ~ ~  1 o o . 0 ~ ~  2 ~ o . o ~ ~  

4.091E--OL 4.091 E-0 1 
7.234E+04 7.004C(-04 
7.23hE+04 7.OBfiCCO4 
I .738Et05 2.296EtOZ 
I.805tt00 1.aOsEtOC 
I .451E-OL 2.231E-0 I 
2.913E t O E  5.569Ec01 
5.615E105 l r 2 7 3 E ' i O E  
L.307E+OI 1.307E+01 
4.305E105 2r I6LIE+O E 
4.305€+05 2 ,  tBRE+OE 
1. L22E-0 1 I r  IPZE-Ql 
L.343E+04 1.096FC04 
3.194E+03 2.550E+O? 
7.77lE-0 I 7.771E-01 
2 -675E-0 I 1 -088E-0 I 
7.771E-01 7.771E-01 
1 . 3 4 9 E t 0 5  9.639€+04 
3+4a9E-01 3.449E-01 
Im032E+05 L e  O O B E I  0 E 
9.767E+04 ?r539E+04 
81520E+05 3+499E+OC 
8.526E+05 3.499EtOE 
1 . 0 2 3 E t 0 4  4.199E+03 
1.227E+OS 9.42lE+04 
3.595E+02 3.567E+Oi 
1.008E+04 9.295E+O? 
6.186Ek03 S o 2 7 5 E + O 2  
4.239E+06 I . ? 1 4 E + O €  

4 .091~-01  4 . a 9 0 t - - o i  ~ . O ~ O E - O I  
b.890E+04 6.423E104 5.702E104 
6.900€+04 6.424Ec0.4 $.703E+04 
3.031 E t 0  1 6- 978E -0 5 2 .  e0 I E -1 4 
1"FJOCIE'OO 1 .805Et00 1 . 8 0 S E t 0 0  
2.973E-01 4.983E-01 7.120E-01 
1.065E+O2 7.045E-Od Lm903E-12 
2 . 4 4 9 E + O Z  1.653E-03 4.225E-12 
1.307E+01 1.307EIOl I .307E+01 
I . O 8 B E * O 5  1.383E+04 4.442E+02 
L . 0 8 B E + 0 5  1 . 3 8 3 E + 0 4  4.442E102 
1 . l B P E - O  L L.122E-01 1. 122E-~O I 
8.14 L E 1 0 3  3.843E C03 1 - 100E+03 
l.laQCi03 9.376F+02 Z.b83E+02 
7.771E-01 7.77LE-01 7.771E-01 
1.088E-01 1.088E-01 L . 0 8 8 E - 0 1  
7.77lE-01 7.77LE-01 7.771E-01 
6 ~ 8 8 7 E + 0 4  2 . 5 1 2 f + O 4  4.679E10.3 
3.*C7E-01 3.449E-01 3.449E-01 
9.859E104 9.194Ei04 8 .191E*O4 
9.32rlF+04 8.6971+04 7.748E+04 
L.436E+05 9.925F103 l . l56E+02 
L - 4 3 6 E m 5  9.926€+03 1.156E+02 
1.723E+03 L.191EtO2 !.387E+00 
7-334E104 3.274EC04 8.738E+O3 
3.540E+02 3.459EIOP 3 * 3 2 8 E + O %  
8.575E+03 6.733Ef03 4.500E+03 
4.587E+03 3 . 0 1 b E + 0 3  1,499E+O3 
I .O 0 2 ~ + 0 6  4.27ac+05 2 . 9 5 7 ~ + 0 s  

4.089E-01 4.086E-01 4.07eE--01 4.017E-01 
3-542Et04 6.694Et03 5 ~ 7 3 2 E C 0 1  3-3292-06 
3.543E+04 6.696E+03 5.732E+OL 3.3102-06 
0.0 0.0 0.0 0.0 
I . ~ O ~ E + O O  L . ~ O ~ E + O O  I . O O C E ~ O O  i.%osF+oo 
1.375Ef00 1.706€*00 1.7LSE100 I.714Ft00 
0.0 0 .O 0.0 0.0 
0.0 0.0 0.0 0.0 
1.307E+O 1 1 . 3 0 6 E t O  I 1-30 SC *O I L.303F+01 
4-729E-04 5.336E-25 0.0 0.0 
Gr729E-04 5.886E-25 0.0 0.0 
I.122E-01 1 . L 2 2 E - O 1  1.122E-01 1 - 1 2 2 [ I - - O I  
7.372E+00 1.819E-07 0-0 0.0 
I.7Y9E+00 4.439E-08 0.0 0.0 
7.769E- 0 I 7.76 6E-0 1 7 75 5E-0 1 7.7 1 7E- 0 1 
1.088E-OL 1 . 0 8 7 E - 0 1  L-OBCE-01 1 . O B O E - 0 1  
7.7b9E-01 7.7b6E-01 7 ~ 7 5 t E - 0 1  7.71 E-01 
5.663Et00 3 s 4 1 6 E - 1 0  0.0 0.0 
3.449E-0 I 3.449E-0 1 3.44 SE-0 1 3.44 BE-0 1 
5.160E+Oll 1 .024e t04  I . O O S E + O Z  q r s 3 a ~ - 0 6  
4 .881~+oa 9 . 6 8 5 ~ t 0 3  ~ . ~ A C E I O I  9 . 0 2 3 ~ - - a 6  
2.12X-06 0 S O  0.0 0.0 
2.123E-06 0.0 0.0 0.0 
2.54a~-o8 0.0 0.0 0.0 
4.433E+Ol 4.116E-07 0 .0  0.0 
2.853E+02 I r664€+02  3.566E+OI I -L22E-Q1 
8.978E+02 3 . 1 5 2 E + O O  3.14fE-07 0.0 
9.160E101 5.1blE-03 3.73lE--15 0-0 
I .  72 6E+05 3.35 O E l O 4  3 65 7E 40 2 1 -922E+ 0 I 

3.b77E-01 L . 4 0 7 E - 0 1  2.840E-02 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
I.797Es-00 I .725Et00 1-b12E+00 
1.707E100 I.63YE400 L.532E+00 
0.0 0.0 0.0 
0.0 0.0 0.0 
1.265€+01 9.*39E*00 5.793E+00 
0.0 0.0 0.0 
0.0 0.0 0.0 
I .  12 LE-01 1 - 1 1  Ot- 0 I 1.0925-01 
0.0 0.0 0 - 0  

0.0 010 0.0 
7.25IE-01 3.886E--01 1.3V4E-01 
I.015t-01 5.44OE-02 1-924E-02 
7.25 1 E- 01 3 .886E-O I 1-37  4E-0 I 
0.0 0.0 0 " Q  
3.439E-01 3.31)7E-01 3.199E-0 I 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
9*0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
1.853E101 L.42i?E+O1 9 0 6 5 9 E * 0 0  

4.603F+PE 1o7L7E+Ot I.OOBEtO6 4.278E+05 2.957Et05 1.726E+05 3.350E+09 3 .657Ei02 1.922EIOI 1.853E+OL L.422E+Ol 9.689Et00 
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.- 
BE 
c v  
SE 
Pa 
SI1 
I 

ZR 
NB 
‘10 
T C  

A H  
P O  
A G  
co 
I N  
SN 
SfJ 
TE 

I 
X E  
CS 
S A  

av 

LLI 
CE 
PR 
N D  
P *  

H O  
ER 
T H  
TOTAL 

TABLE A.37. W A T T S  OF FISSION PPODVCT ELEMENTS I N  PWR HIGH-LEVEL W 4 5 T t  
A S  A FbNCTION OF DECAY T I u l t  (BASIS = 1.0 M T H M )  

I.OYF 2 . 0 1 ~  5.01~ 1 0 . 0 1 ~  3 0 . 0 ~ ~ 2  10o.o~~ 3 0 0 . 0 1 ~  1.0~1 % O . O X Y  i o 0 . 0 ~ ~  25o.ouY 

3.447s-09 3.44TE-05 3.447E-09 

1.018E-04 1.018E-04 I.OIRE-04 
5.a62~--32 a. o 0.a 

2 . 3 3 9 ~ ~ 0 2  4.7736-08 1.782~-08 
~ . Z O ~ F + O Z  B.~Z~E+OI a.oo8E+oI 
1.025€+03 3-999E102 3.82SE102 
l r 4 7 5 € + 0 3  l r 8 2 1 E + O l  5.396E-Ql 
2.69bE+O3 6.114E+OI 1.176E+00 
1.78bE-I4 0.0 0.0 
615548-03 6.5548-02 6-554E-03 
~ . ~ X E + O Z  I.~*OE+OL ~.+IOE+OO 
4 . 1 4 9 ~ ~ 3  ~ . 0 ? 6 8 + 0 2  1 . 0 4 4 ~ ~ 3  
6 -  65OE-06 6.650E-Oe 6-650E-06 
4.767E+OL I. I31E+OL 6.283E+OO 
6.997E-0 1 9.137E-Oi 8.516E-02 
1.651f-03 9.876E-OC 5.922E-08 
5.3266+00 7.690E-01 1-159E-OL 
4.499~101 3 . 2 7 5 ~ + 0 1  z . ~ ~ ~ E + o L  
2 . 1 0 1 ~ + 0 1  3 . 2 0 3 ~ + 0 0  1.773~100 
3.667E-Oe 1.964E-OE 1.964E-OB 
0.0 1.374E-17 7.887E-27 
1 - 4 8 E t 0 3  l . O % 3 E + O I  8. I OOEIOZ 
3-042E+02 3-746E+02 3.6608102 
5.742EiOO 1.4SZE-OE 1.5dZE-13 
6.4S9Es02 2.321E+02 9.525El-01 
6.271 E +03  2 * 573E+O 2 I -0S6E+ 03 
7.052E--02 0.075E-12 9.247E-22 
6.991 E+O 1 3.385E tO 1 2.59SEs0 1 
4.215E-02 d.IB3E-02 4.151E-02 
9.6036101 8.?OZE+OI 8 . 0 0 8 E 1 0 1  
2.456E-02 8.627E-01 3.031E-03 
1.7?8E+O0 5 r 3 6 l E - 0 2  I r617E-03 
2.737E-lt 0.0 0.0 
2.804E-OS 2.803E-0% 2-801E-05 
I I .  552E-09 9- I46E-2 1 1.838E-32 
4.27TE-05 6.034E-Of. 8.863E-07 
1.920E+04 7 . l l O E t 0 2  3.982E103 

3.447E-09 3.447E-09 3.447E-OY 3.447t-09 3.44€€-09 3 . L 6 4 E - G Y  
0.0 0.0 0.0 a .o 0 .O 0.0 
I .018t-04 1.UI8E-04 I.018E-04 I .017f-04 1 ~ 0 1 5 E - 0 4  Im008E-04 
1.782E-08 I.78Lt-OB 1.782E-08 L.782F-38 1.7E2E-08 1.?82€-00 
7-4S4E+Ol 6 - 6 1 8 E l O l  4 .1 l lE+O1 7*769E+00 6-65fE-02 3.864E-OY 
3.561€+02 3.161E+02 1.964E102 3 . 7 l l E I O L  3r177E-01 L.846F-08 

9.766E-05 1 - 582C:--04 2.4508-04 3.036E-04 3.05 ?E-04 3. U 5  IC-  04 
0.0 0.0 0.0 0.0 0.0 0.0 
6.55aE-03 6,554f-0.3 6-553f -03  b. 55.21-03 6.54 7E-03 6.532F-03 
8.22lE-01 2.6418-02 2.811F-08 3.50UE-29 0.0 0.0 
1-326ECO2 4.260E1.00 4.534E-06 5.645F-27 0 . 0  0.0 
6.6SOE-06 6 rn 650E-06 6 -650E-06 6.650E-Ob 6 -6SCE- 06 6 -65  OE- 06 
3.007E-01 1.899E-03 2.462E-07 1.680E-07 5.640E-08 1-236t-09 
7.38SE-02 5-823E-02 2.252E-02 6.093E-04 6.0e4E-OB 2.176E-22 
3.41 9E- 14 2. I34E-1 D 2.134E--14 7.134E-$4 2. I 3  4E--10 2.139E- L4 
2 . 1 1 8 E - 0 3  1.330E-03 I.24lE-03 1.071E-03 9.73E-04 9.625E-04 
1.203EIOI 3,45OE+00 3.495E-02 1.190E-02 1.18@E-02 1 -18BE-02 
7.88ZE-0 1 9 - 2 5  5E-0 1 1.5 12E-03 3 - 7 3  1E-11 3.34 E - 1 6  3 34OF-16 
1.964E-08 1.964E-08 1.964E-08 1.964E-00 1.964E-08 1.964E-08 
0.0 0.0 0.0 0.0 0.0 0 .O 
9.574E+OL 1.382E+02 5.713E+01 L e l 3 d E + O 1  1 . I I W - 0 1  1-151E-04 
3.415€+0? 3-042E+02 1.917€+02 3.5038+01 3.74CE-01 3.543E-08 

6.584E+00 7.b68E-02 1.4088-09 0-0 0.0 0.0 
7-300Eb01 8.502E-01 L.562E-08 0.0 0.0 0.0 

1.174eta i  3 .134t+ou I . S ~ O E - O ~  1 . c 6 f - 1 0  0.0 0.0 
4.0568-02 3.903E-02 3.3458-02 1.95IE-02 411816-03 1-909F-QS 
6.245Et01 
I .31.*€-04 
4.431F-08 
0.0 
2.796E-05 
0.0 
2 . 0 8 3 E - 0 8  
1.43OE+O3 

Z .XJSE-O~ 2 .098~-04 2.a986--04 2.098~--04 Z ? - O Y ~ E - O ~  ~ . o Q ? E - o ~  

1 .ee2~-13 i . e 8 2 ~ -  1 3  I .  a a E -  13 1 .682~--1 3 1. a8 ZE-C I .a5?t- 13 

0.0 0.0 0.0 o .n 0.0 0.0 

4-137€+01 fla106E+00 2.845E-02 lr202E-08 2-954f-2.I 
7.0508-07 5.5 ISE-IS 5.445E-15 5.46CE-15 5.4606-15 
I.104E--15 0.0 0 .O 0.0 0.0 
0.0  0.0 0.0 0.0 0.0 
2.788E-05 2.756E-05 2.6478-05 2.3’36E-05 1.57QF-05 
0 .O 0.0 0.0 0.0 0.0 
3.08’SE-09 2.235E-12 Z r 3 6 b t - 2 3  0-0 0.0 
8.?82E+02 419458+02 9.430FI+01 8.96E-01 2.0ODE-02 

s. e ~ Z E - O ~  3.30 1 E-a9 
0.0 3 .0  

PI 154E-06 3.5048-05 

0 .0  0.0 
0.0 0.0 
2.0882-04 2.0058-04 
3.035E-04 2.90SE-04 
0.0 0.0 
6.344C-03 4.733E-03 
0.0 0.0 
0.0 0.0 
6.6138-06 6-58OF-06 
5.757E-31 0.0 
0.0 0.0 
2.134E--14 2.134t-14 
9r043E-04 4 -84  6E-0 9 
I.111E-02 5.953E-03 
3. B4OE-16 3.340E-16 
1.963E-09 1.955E-08 
0.0 0.0 

0.0 0.0 
1.882E-13 1.882E-13 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
6,2Y9E-08 6.299E-08 
n. o 0.0 
5.460E-15 5.46OF:--16 
0.0 0.0 
0.0 0.0 
8.697~-a8 Z . > O S E - ~ O  
0.0 0.0 

L . ~ ~ z E - o ~  I . ~ ~ z P - o ~  

1.1 m ~ - n a  L . I  I 7 ~ 4 4  

0.n 0.0 
1.908E-02 I .  1 RZF-0 7 

~ . D Q ~ E - o ~  
@.a 
I .07Ut-06 
1 a782E-08 
0.0 
U.0 
L.873E-94 

0.0 
2.90SF-1-03 

U.0 
6.4756-06 
0.0 

2*134E--14 
1.71 46-04 
21105‘Z-03 
7.34 OE-16 

? . 7 i a ~ - o 4  

a. I) 

0.0 

1 . 9 4 2 ~ - n a  
0.0 IsO68E-04 

0.0 
I -882E- 13 

0.0 
0.0 
0.0 
6.299E-08 
0.0 
5.460E-I5 
0.0 
0 . 0  
0 . J 
0 . 0  
0.0 
5.760E-03 

0.0 
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5 5  7 7  

S R  70 
v 90 
V 91 

I R  97 
ND 91:1 
Z R  9 5  
N O  4-7 
T C  99 
RU106 
C H i l o . :  

PD107 
A G l l O H  
5 8 1 2 5  
5N 126 
5 8 1 2 6  
SE126M 
C5134 
c s 1 3 5  
CS137 
B A 1 3 7 P i  
CELI" 
P R I 4 I )  
P H I 4 7  
S W 1 5 1  
EU154 
E U l 5 5  
S U Y T O T  

T O T A L  

I .Ol8E-04 1.018E-04 1.018E-04 1.017E-04 
7.454E+01 6.615E*OI 4- IlIEtOl 7.769E+00 
3.561EF-02 3.16LE+02 1.964E102 3.71 1 E t O l  
2.506E -07 1.006E-16 0.0 0.0 
2-09RF-04 2.098E-04 2.098E--00 2-098E-09 
8 . 1 1 P 1 F - 0 5  1.368E-04 2.436E-04 3 . 0 2 2 E - 0 4  
3.771E-06 9.639E-15 010 0 .o 
7-928E - 0 6  2.027E-14 0.0 0.0 
6.554E- 03 6.554E-0 3 6.553E-03 6 - 5 5  25-03 
8 .22  1 E-0 1 2.64 I E-02 2.8 1 I E-08 3 - 5 0  OE-29 
1-326E+02 4.26OE+00 4.535E-06 5.64SE-27 
6.650F-06 6-650E-04 6.650E-06 6.650E-06 
2.990;-01 1.808E-03 2.991E-I2 0.0 
1.20LEtOl 3.438EE00 2.305E-02 5.688E-10 
9-699E-O* 9.69LE-OJ 9.690E-01 9.68SE-04 
2 -0 1 O F - 0 3  2.01 OE-0 3 2 -0 10E-03 2 -005E-03 
9-314€.-03 9.896€-03 9.593E.~03 9.68BF-03 
2 - 5 5 7 E  C O E  4.762ECQ i 5.7641E:--02 3.477E-12 
I .  1 5 IE-04 1 -15 1E-04 
1-017EtOE 9.060E+OL 5.707CC01 1.132E+01 
3.415E+02 3.042E+O? 1.917E+02 3.803€+01 
6.584E+OO 7.664F--02 1.40RE-09 0 -0 
7-296C301 8.497E-01 I.BLlE--OB 0.0 
I.L7LC+O? 3.134E+OO 1.590E-02 1.476E-10 
4.056E-02 31903E-02 3.345E-02 1.951E-02 
6.023F+OI 4.025E'Ol 8.070E+00 2.820E-02 
2 . 1 9 4 E c 0 0  I.O91E+00 6 r 5 6 2 E - 0 2  3.754E-08 
1.429E+03 8.779EC02 4.945E102 9.430EIOl  

1. I 5  I E-0 4 1. L 5 LE-06 

I.OL~E-OI l.ooa~-od- ?.LSIE-OS 3.50*~-05 
4 . 6 5 i E - 0 2  3.864E-09 0.0 0.0 
3. 177E-01 1.845E--OR 0.0 0.0 
0.0 0.0 0.0 0.0 
2 . 0 9 7 ~ - 0 6  2 . 0 9 1 ~ - 0 4  ~ ~ 0 0 0 ~ .  04 z.oosc-04 
3.03EE-04 3,05tlE--l)b 3.026E-04 2 ~ 9 0 4 E - 0 4  
O r 0  0.0 0.0 0.0 
0 . 0  0.0 0.0 0.0 
6.547E-03 6.532E-03 6.344E-03 4.733E-03 
0.0 0 .O 0- 0 0.0 
0.0 0.0 0.0 0.0 
6.65OE-06 6.hSOE-06 6 ~ 6 4 3 E - 0 6  6.58OF--Oi? 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
9.672~-04 9.625~-09 9 , 0 4 3 ~ - 0 4  4.846~-0a 
~ . O O C E - O ~  1 . 9 9 6 ~ - 0 3  i . a 7 6 ~ - 0 3  I . O O ~ E - Q ~  
9.87 ae-oa a I a ? h ~  -03 9.232~- 03 4 .m RE -0 3 
0.0 0.0 n. n 0.0 
1.15LE-04 1.15LE-04 % + 1 * 8 E . - O *  I.lL7E-O+ 
1-1ICE--OL 1 . 0 5 5 ~ - d R  9 - 0  0.0 
3.74CF-01 3.5a3E-08 a 0 0  0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
4.18lF.03 1.902E-05 0.0 0.0 
2.81tE-09 0.0 0.0 0.0 

0.0 0.0 
S.947E-01 2.007E-02 lr900E--02 I .18 lE-02 
1.71 e E - i a  0.0 

7-070E-06 
0.0 
0.0 
0.0 

2.714E-01) 
0.0 
0.0 
2 .905E-03  
0.0 
0.0 
l r b 7 5 E - 0 6  
0.0 
0.0 
1.71 4E-04 
3.554E-04 
1-749E-03 
0.0 
1.068E-OQ 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
5.760E-03 

I .  a7 3 ~ - 0 4  

6.0 

I .92OC+04 7.1 l O F + O T  3.98?F+03 I .430E+1)1 8.782Ec02 4.945E102 9.430E+01 8.9* €E-01 2.009E-02 I.908E-02 1.182E-02 S.760E-02 
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EHEAN 

6 . . 7 2 i E + 0 7  
2.555E +07  
3 . 6 1 0 E + U 7  
S.O82E*V'7 
4 -8ZdE+O7 
6.2s W * O ?  
I . 0 9 ? E + Q 8  
Y .7TbbE+ 0 7 

2 a 7 9  LECO9 
8 . 3 1  7E i 08 
2.627E4.08 
1 . 3 0 6 E t U 7  
7.97HF4Ob 
3 . 0 9 3 € + 0 5  
5*030E+04 
2 - Y 8 7 t - 1 0  
2 - 7 1 3 E - l  X 
2.6YhE-12 
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Appendix A. 3 E Characterization of PWR Structural Material WasI:,? 



TLPL-E A . 4 0 .  GPANS O F  A C T I V A T I O N  PPOOUCT ELFWEtdTS IN PHR C L A O O I N G  Y A S T E  
A S  A FlJNCTION O F  OECAY T I M E  ( B A S I S  = 1.0 HTHMI 

~ ~ t 0 . 0 5 ~  F 1 . o ~ ~  2 . 0 1 ~  5 . 0 1 ~  L O . O Y R  3 0 . 0 1 ~  1 0 0 . 0 1 ~  3 0 c . 0 ~ ~  1 . 0 ~ ~  1 0 . 0 ~ ~  100.0~~' 2 5 0 . 0 ~ ~  

3.150E+00 3.ISOE+OC 311492tOO 3.148E+00 3.147EIOO 3r144E+00 3.142E100 31142E+OO 3.142E+00 3.142E*00 3.142E'iOO 3.142E+00 
I.172E-01 I.176E-01 1.18OE-01 1.191E-01 I.206E-01 1.237E-01 1.25lE-01 1.251E-01 I.251E-01 1.2SIE-01 I .25LE-01 1 - 2 5 l E - 0 1  
2.710E-02 2.7LOE-02 2.710E-02 2.710E-02 2.710E-02 2.710E-02 2.7105-02 2.71 CE-07 2 . 7 1 0 E -  02 2.7LOE-02 2.7lOE--O:! 2.7LOE-02 
2.901E-04 2.901E-04 2.901E-04 2.901E-04 2.901E-04 2.901E-04 2.901E-04 2.90 IE-04 2.9OlE-04 2.901E-O+ 2.901E-04 2.900E-04 
1.944E-01 1.944E-01 1.944E-01 1.944E-01 1.944E-01 I.991E-01 1.904E-01 I.944E-01 I.9LIE-01 1.944E-01 1.944E-01 I .94aE-01 
7.018E+01 7.OL8Et01 7.010Ct-01 7.0lOE+OI 7.018Et01 7.018E4OI 7.QIBE101 7.01 7EIOl  7.016E+01 7.003E+01 6.997€+01 6-9971+01 
8.967E+Ol 8.967ECOI 8.967E+01 8.96?E+OP 8.967E+01 8.9678+01 8.967E+01 a.96lEIOI  0.969E+01 8 ~ 9 8 2 E + 0 1  8.988E+Ol R s 9 8 R E + O I  
2.916E+02 2-916E+OZ 2.916E+02 2.916E+02 2.9LbE+O2 2.916EtOZ 2.916E+O2 2.91 CE+02 2.916E+O2 2 . 9 1 6 E t 0 1  2.916E+02 2.916Et02 
5.761E-0€ 5.761E-06 5.761E-06 5.761E-06 5.761E-06 5.761E-06 5.76LE-06 5.761E-06 5.761E-06 5.761E-06 5.76LE-04 5.761E-OC 
3.620E-10 3.62OE-LO 3.620E--10 3.620E-10 3.620E-10 3.6iOE-10 3.620F--10 3.62CE-IO 3-62OE-10 3.620E-10 3.620E-10 1-620E-10 
7.484E-03 7.484E-01 7.484E-03 7.484E-03 7.484E-03 7.484E-03 7-484E-03 7.488E-03 7.484E-03 7.484E-03 7a484E-03 7-4841-03 
I.142E-03 1.142E-02 1.142E-03 1. L42E-03 1.142E-03 1.142E-03 I .  142E-03 I .  14iE-03 1 . I42E-03 I.142E-03 1. L42E-03 1. 14PE-03 
8.266E+O 1 8.266EtO 1 8.2b6E+O 1 8.266E+01 8.266E+O I 8 .  2 6 t E t O l  8.266Et01 8.26CEtO L 8.266E+Ol 8- P 5 6 E + O 1  81266E+O 1 8-26 bE+Ol 
4.447Ef02 4*447E+02 4.447El02 4.44VE+02 4.447EC02 4.447E+02 4.447E+02 4.447E+02 4.447E+02 41447E+02 4.447Ei02 4-447E*02 
2.868Et02 2.868E+O2 2.868€+02 2.868E+02 2.86SE+02 2.868E+02 2.36&€+02 2.86EEr02 2.8hRE+02 %r869E+02 2.868Eb02 2.86aE+O2 
2.202E+01 2 . 2 O Z E C O I  2.202E+Ol 2.202E101 2.202E+01 2.202E*Ol 2 . 2 0 2 E + 0 1  2.20iE101 2.202E+OL 2.202E+OL 2.202E+OI 2 - 2 O Z E + O l  
2.738E-04 2e861E-04 2.868E-04 2.869E-01 2.869E-04 2.869E-04 2.869E-04 2.865E-04 2 i 8 6 8 E - 0 1  2.867E-04 2.849E-011 2.8271-OS 
4.250E-LO 4.466E-lC 4-682E-LO 5.331E-10 6.411E-10 1.079E-09 2-585E-09 6.905E-09 2.201E-08 2.14OE-07 L.930E-06 4-107E-06 
3.470E-Oe 3.471E-OE 3.471E-08 3..74E-08 3.4771-08 3.492E-08 3.542E-08 3.68EE-08 4.186E-08 I.036E-07 5 .  LBOE-07 7.762E-07 
1.039E-03 I.039E-01 1.039E-03 1.039E-03 1 . 0 3 9 E - 0 3  1.039E-03 1.039E-03 I .035F-03 1.019E-03 1.039E-03 L.038E-03 1.038E-03 
4.018E-06 8.427E-07 7-013E-07 6.977E-07 6.978E--07 6.978E-07 6 1 9 7 8 t - 0 7  6.97EE-07 6.976E-07 6.97AE-07 6.978E-07 6.97RE-07 
I.074E+02 L.O74E+O2 L.074EtOZ 1.074Et02 L . O 7 4 E + O 2  1*074E+O2 1.074Er02 1.074EIO2 I S 0 7 4 E + 0 2  1.074ECOZ 1.07.Ei07 I.O74E+O2 
1.186F+OI 1.187E+OI l . I87E+OL 1.187E+OI 1.187E+01 L.l87E+OI 1 .L87E+01 I.I83E+OL I .187E+OI Im187ECOL 1 .  L87E101 I. l87E+01 
1. IOOE104 I .  I O O E + 0 4  I .IOOE+04 1. LOOEt04 1.100Et04 1. LOOEt04 1 . 1 0 0 E + O 4  1.1 OOE+09 1.100E+04 1. I O0E+04 I .  LOOE+04 1- I00E+04 
8.583E+02 8.587E+Oi 8.591E+02 8.597E+O2 8.601EtOZ 8.602E+02 8 . h O Z E + 0 2  8.6OiE+OZ 8 - 6 0 2 E t 0 2  8-602E+02 Rm602E+02 e.602EIOP 
3.164E+04 3.164E+O4 3-%64E+04 3.164Et04 3.1154E+04 3.164E+04 3.164E+O? 3r164E+04 3.164Et04 3.164E+04 3.164E+04 1-164E+O4 
9.704E+OI 9.620Et01 9.550EIOL 9.387E+01 9.226ElOl 9.066E+OI 9.057El-01 9.06SE+OI 9.llOEa01 S.619E+Ol Im301Eb02 1.51 IE+OZ 
1.242E104 1.242E+O4 1.242E+04 1.242ElOa 1.242Er04 1.242E+04 1.242C+O4 1.241Et01 I.241Eb04 !.24IE+Od 1.237E+O* 1.235E+O* 
1.780EIOI 1.788E+Ol I.796E+OL 1.819E+OI 1.857ECOI 1.996Et01 2.344El01 2.73CE+Ol 2 1 0 4 t E t 0 1  2.847E+Ol 2 . 8 4 ? i + U L  2.84?E+OU 
1.OL7E-01 I.OL7E-01 Im017E-01 1.017E-01 1.017E-01 1.017E-01 I .017E-O1 1.01K-01 l . O l 7 E - 0 1  1.017E-01 1.017E-01 I + O l ? E - O I  
1.596E-05 1.596E-OE 1.59bE-05 1*596E--05 1.596E-05 1.596E-05 1 ~ 5 9 6 E - 0 5  1.59€E-05 P .5?6E-05 1.59hE--05 1.596E-05 1.596E-05 
1.033C-07 L.033E-07 1.033E-07 1.033E-07 1.033E--O7 1.033E-07 1.032€--07 1.03JE-07 1.033E-07 1.033E-07 1.033E-07 1.033E-07 
2.687E-18 2.687E-Ie 2 .b87E- -18  2.687E-18 2.687C-18 2.687E-18 2.687E--18 2.687E-18 2.687E-18 2.687E-18 2.687E-18 2.hR7E-18 
2.429E-20 2.429E-20 2.429E-20 2.429E-PO 2.429E-20 2.429E-20 2.42SE-20 2.42SE--PO 2.+29E-20 2.429E-20 2.429C-20 2.429E-20 
2.747E-02 2.74.E-02 2.744E-02 2.74aE-02 2.744E-OX 2.744E-OX 2.744E-02 2r744E-02 2n744E-02 2.744E-02 2.744E-02 Z.744E-02 
2.136E-01 2.070E-01 23069E-03 2.069E-03 2.069E-03 2.069E-03 2+069E-03 Z-OBSE-03 2.069E-03 2.069E-03 2.069E-03 2-069E-03 
2.300€+05 2.300E+05 2.300E+05 2.300E105 2.300E+05 2.300E+05 2.300Eb05 2.300E+05 2.300ft05 2"300E+05 2.300EC05 2.300€+05 
7.093Et02 7.088E+O2 71080E+02 7.088€+02 7.088Et02 7.088E102 7.088C+02 7.08EE+O2 7.086EC02 7.071E102 7.045Et02 7.074E102 
4.302EC02 4.310E+Oi 4.310E+02 4.310€+02 4.310E+O2 4.310E+O2 4.31 l E I O 2  4.31 I E + 0 2  J.313€+02 4.330E+02 4.375E+02 4.378E+02 
6.227E-02 6.227E-02 6.2%7E-02 6.22hE-02 6.226E-02 6.226E-02 6.225E-02 6.22lE-02 6 ~ 2 0 6 E - 0 2  6.027E-02 4.497C-02 2.760E-02 
1.488E-01 1.488E-0 1 1 -488E -0  1 1.48SC--O 1 1.48EE-0 1 1 -488E-0 1 I .  bRRE--O I 1-98 EE-01 1.49OE-01 I.50aE-01 1 - 6 6  LE-0 I I.835E-01 
9.102E-07 9.226E-07 9.227E-07 9.2271-07 9.227E-07 9.227E-07 9.227E-07 9.22?E-07 9.227E-37 9.227E-07 9.227E-07 9.227E-07 
3.037E-07 3.049E-07 3.062E-07 3.0995-07 3.15BE-07 3.383E-07 4.000E-07 4.881E-07 5.31bE-07 5.326E-07 5.326E-07 E.326E-07 
3.271 E--OS 3 m 25 1 E-0 E 3.258E- 0 5  3.256E-05 3.25 5E-05 3.252E-05 3.24tE-05 3.23 tE-OS 3 a 23 IE-05 3.23 1 E-05 3.23 I E-05 3 - 2 3  I E--05 
7.209E-02 7.2LlE-02 7 . 2 l l E - 0 2  7.211E-02 7.2 l lE-02 7.2LLE-02 7.211E-02 7.21 LE-02 7.21 LE-02 7-21LE-02 7.211E-02 7 - 2 1  IE-02  
1.668E-01 1.666E-01 I.666E-01 1.666E-01 1.666E-01 1.666E-01 1.666E--01 I.66tE-01 1.666€.-01 I.666E-01 I.666E-01 I.66bE-01 
3.7561+03 3.756E+01 3.756E+03 3.756Et03 3.75bE+03 3.756E+03 3.756E+03 3.75tE+03 31?56E+03 3.756F103 3.756E+03 3-756E+03 
3.159E+00 2-863E+OC 2.623E+00 2.174E+OO 1.888EC00 1.776E+00 1.779E+00 1 - 7 8 1 E t 0 0  1.781EC00 I .781Et00 I.781E+00 1-781E+00 
7 . 7 3 6 ~ - 0 1  I.O~ISE+OC 1 . 3 2 7 ~ + 0 0  I.TT~E+OO Z . O ~ ~ ; E + O O  2 . 1 7 8 ~ + 0 0  2.17ac+oo Z.I~EE+OO 2 . 1 7 8 ~ 1 0 0  2.178~+00 Z . L ~ ~ E + O O  2.178~+00 
6.476E-05 7.065E-OE 7.074E-05 7.07LE-05 7.074E-05 7.074E-05 7.074E-05 7107JE-05 7a074E-05 7-074E-05 7.074E-05 710741-05 
3.905E-06 1 . 9 0 5 E - O B  1.90SE-06 1.905F-04 1.905E-06 1.905E-06 1.905E-06 1.90EE-06 1.905E--06 1.905E-06 1 -905E-QC 1 .905E-06 
1.355E-I  7 1 -346E-17 1.341E-17 1.332E-17 1.327E-17 1.326€-17 I -326E-17 I .32€E-I7 I -326E-17 i.326E-17 1.326E--P7 1.326E-17 
6.559E-2 0 L.459E- I S 2.033E -1  9 2.945E- 19 3.37 i E- 19 3.469E- 19 3 -465E-19 3 -46 SE- I 9  3 -469E- 19 3.469E- 19 3 m472E-19 3 1478E-19 
8.544E-20 8.544E-20 8.544E-20 8.5e4E-20 8.5441-20 8.544E-20 8.544E-20 8.544E-20 8.544E--20 8.544E-20 8.5a4E-20 E.544E-20 

9.746E-12 9.745E--12 9.744E-12 9.740E-lil 9.733E--12 9.709E-12 9.64SE-12 9.58iE-12 9 . 5 6 1 C - - l 2  9.564E-12 9.564E-12 4.564E-12 
1.520E-06 1.654E-OC I.675E-06 I.602E-06 1.484E-06 1.312E-06 1.275E-00 1.274E-06 1-274E-06 1.274E-06 1-274E-Oh I.274E-06 
1.226E-03 I.226E-01 L.226E--03 1.226E-03 1.226E-03 I.226E-03 1.220f-03 I.22eE-07 Le226E-03 I.226E-03 1.226E-03 1.226E-03 
1.945E-05 1.93'JE-OE 1.930E--05 1.930E-05 1.930E-05 1.930E-05 1 . 9 3 0 E - 0 5  1.93aE-05 14930E-05 l193OE-05 1.930E-05 1.930E-05 
6.035E-06 6.183E-0€ 6.188E-06 6.188E-06 6.188E-06 6.188E-06 6 .18E-06  6.18EE-06 6.I88E-06 6.188E-06 6.188E-06 6.LBBE-06 
1.2085-07 1.208E-07 1.208E-07 1.208E-07 1.208E-07 1.208E-07 1.208E-07 1.207€-07 1.205E-07 I.20LE-07 1.201E-07 1.2OIE-07 
1.636E-OC 1.636E-OC 1.635E-08 1.636E-08 lm636E-08 L.637E-03 I.640E-08 1.64EE-08 1-668E-08 1.709E-08 1.709E-OR 1.7O?E-08 
8.321E-13 8.067E-11 8.027E-13 8 . 0 1 3 E - 1 3  8.009E-13 8.009E-13 8.00CJE-13 8.00SE-13 8.009E-13 8.009E-13 8.009E-I3 8-009E-13 
1.629E-09 1.629E-05 1.029E-09 1.629E-09 I.629E--09 1.629E-09 1.629E-09 LS62<E-09 1.629E-09 1.629E-09 1.629E-09 1 . 6 2 9 E - 0 9  
1.330E-02 1.368E-Oi 1.369E-02 I.369E-02 1 . 3 6 9 E - - J 2  1.369E-02 L .369E-02 1.365E-02 1.369E-02 1.369E-02 1.369E-02 1-369E-02 
L.804ECOl L m 8 0 0 C + O 1  1.804E101 1 . 8 0 4 E + O L  1.804E*01 1.804E+Ol 1.804E+01 1 . 8 0 4 E I O l  1.80bE+01 I.804E+OI 1.804E+Ol I.804E+OI 
Z . ~ ~ O E - O I  2 . 8 8 3 ~ - 0 1  2.881~-01 2 . 8 8 1 ~ - 0 1  Z . ~ ~ I E - O I  Z . ~ ~ I E - O I  ~.RRIE-OL 2 . 8 8 1 ~ - 0 1  2.881~-01 2.881~-01 2.881~-01 ~.BBLE-OI 
1.57SE+00 4.576Et00 4.576E+00 L.576E+00 4.576Et00 4*576E+OO 4.57fFt00 4.57CE100 4.576Et00 *r576E+00 4.576E+O0 4*576E+00 
J . ~ ~ Z E - O I  3 . 7 8 8 ~ - 0 1  3.78a~-03 1 . 7 8 8 ~ - 0 1  3 . 7 8 8 ~ - 0 1  3 . 7 8 a ~ - 0 1  3 . 7 8 m - 0 ~  3 . 7 8 ~ ~ - 0 1  3 . 7 8 8 ~ - 0 1  3 . 7 8 ~ ~ - 0 1  3 . 7 8 1 ~ - 0 1  3 . 7 8 8 ~ - 0 1  
7.402E-02 7.405E-02 7.406E--02 7.406E-02 7.406E--02 7.406E-02 7.406F-02 7.406E-02 7.406E-02 7.406E-02 7.406E-02 7-4061-02 
1.618E-06 I.548E-OC 1.546E-06 1.546E-06 1.545E--06 1.546E-06 1 -546E-05 1 ~ 5 4 7 E - 0 6  I.549E-06 I.550E-06 1.550E-06 1.550E-06 
6.293E- 0 7  6.96 I E-0 7 6.983E-0 7 6.98 3E-07 6.983E-0 7 6.982 E-07 6.979E-0 7 6.97 BE- 07 6.95iE - 07 6.945E- 07 6.945E-0 7 6.94 SE-0 7 
1.549E--L6 1.549E-16 1.549E-16 1.549E-16 1.549E--16 1.549E-16 i.549E--16 1.545E-16 1.549E-I6 1.549E-16 I.549E--16 1-549E-16 
I.636E-17 1.636E--17 1.635E-17 1.636E-17 I+636E-17 1-636E-17 I .63eE-L7 1.633E-17 1.639E-17 1.669E-17 L.969E-17 2-470E--17 
5.736E-16 9.364E-IC 1.299E--15 2.387E-15 4.201E-15 1.146E-18 3 . 6 8 5 E - l l  l . 0 9 4 E - 1 3  3.633E-13 3.628E-12 3.623E-11 5.043E-l l  
5.00lE-04 5.001E--04 5-001E-04 5.001E-04 5.001E--04 5.00LE-04 5.001E-04 5.001E-04 5rO01E-04 5.001E-04 5.00 lE-09 5-001E-09 
2.000E-01 2.OOOE-04 2.000E-04 2 . O O O E - 0 4  2.000E-04 2.0OOE-04 2.000E-04 2.00CE-04 2sOOCE--O4 2a000E-04 2.000E-04 2 . 0 0 0 E - O Q  
2.328E-09 3.738E-IC 6.003E-I I 2.483E-13 31419E-17 7.682E-18 7.682E-18 7o68lE-18 7s680E-18 7.664E-18 7.506E--18 7.251E-18 
2.924E+OS 2.924E+OE 2.924E+05 2.924E+05 2.924E+05 2.924E+05 2 . 9 2 4 E + 0 5  2.924€+05 T . 9 2 4 E C 0 5  2.924E+05 2.924E+05 2.924€+05 

E. 841 E-23 6.507E- 71 4.789E-23 2.495E-23 1.376E-23-9.549E-24-8-86 7E-32 0 . 0  0.0 0.0 0 . 0  0.0 
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TAa1.L A-Sl .  G P A M S  CF P P X N C T o &  A C Y l V A T f C I N  YaUUUCl WICL IOFS IN PYR C L A D D I N G  WA'ITE 

A S  A FUNCTIUN CIF DECAY T I M E  ( B A S I S  -= 1-0  MTl3M)  

51  20 
CR 5u 
CP 52 
C R  53 
WN 55 
FE 5: 
FE 56 
F E  5 7  
N I  5 5  

NI 62 
ZFi 90 
Z P  71 
LR 32 
ZR 94 
ZR 96 
N 8  9 3  
511116 
S N l l 6  
SN119 
SN120 
SUMTOT 

T O T b L  

NI e a  

3 o c . 0 1 ~  

4 . 0 R I E  e02 
4.525E*02 
(i.1SCt C 0 3  
11 08 l E r 0 3  
e . w = + w  
1 . ? r i ~ + w  

a. 2 e 4 t ~ 0 3  

2.9 0 ZE+04 
7.53 E E I O  2 

3.31 lE+O.3 
4.60 2 + 0 2  

l~Ih?E+OS 

3 * Y 7 d E  *14 
A. 1 1  5 E + l b  
0.74 FF+03 
7.02 CE to2 
5.33 4E +O 2 

3.3O.?F+02 
1 . 2 3  IE +03 
7 . 8 9  :E105 

a . s 5 e ~ + 0 4  

9.0a?r-+02 



TAELE A.42. C U P l E S  OF ACTIVATION PPDOUCT ELEMENTS I N  PWR C L A D D I N G  WASTE 
A S  A FUNCTION O F  DECAY TIME ( B A S I S  = 1.0 HTHH) 

H 
BE 

C 
51  

P 
S 

C L  
A P  

K 
C A  
s c  

V 
cp 
UN 
FE 
c a  
N I  
c u  
ZN 
GE 
S P  

Y 
ZP 
N O  
NO 
TC 
RU 
PH 
P O  
AG 
c o  
I N  
S N  
5 8  
TE 

I 
X E  
c s  
B A  
Y O  
O M  
5 M  
EU 
GD 
T 8  
D Y  

EP 
T M  
I 8  
LU 
UT= 
T A  

U 
R E  

no 

0 5  
I R  
P T  
A U  
T L  
PB 
8 1  
P O  
TOTAL 

7.6775 i 01  7.258E+O 1 

9.542E-01 9.54lE-01 

3. € O6E-0 1 3.379E-0 e 
5.552E-01 3-126E-02 
3.157E-07 3.157E-07 
4.244E-11 5.76GE-18 
2.346E-13 2.346E-1: 
1.849E-03 3.911E-04 
1.16OE-OL 5.656E-02 
2.421 E- 15  2.4% I E- 1 5  
6.353E+0 2 6.836E-0 2 
7.0111E+O 1 3.132E+O 1 
5.022Ei03 3 .821E+02  
?.779E+03 6.466E+02 
6.637E+02 6.588E+Oi 
5.727E-23 0.0 
2. L04E-O 1 7.449E-0i 
2.272E-10 1.083E- 1 S 
6.370E-01 4.378E-02 
2.176E+OO 2.888E-02 
8.586EtO 3 I .  643E+Oi 
1.662E+Oh 3.779E+Oi 
2.524E-02 2-5P4E-02 
1.056E-03 1.056E-01 
4.060E-03 6.511E--OC 
2.999E-13 1.508E--I I 
6.455E-1 5 6.45%-LE 
7.132E-04 2.634E-04 
3.972E-03 1.643E-01 
8.91 BE+ 00 5.369E-0 i 
4.711E+03 1.560EIO2 
1.454E+03 1.130EtOI 
3.462E+O2 2.757E+02 
1.65ZE-14 1.652E-14 
4- 157E-12 2.568E-21 
3.641 E- 1 6  2.602E- 1 € 
5 .210E-23  2.112E-31 
2.368C-PZ 2-712E-32 
8.323E-20 6. 157E-2C 
4.806E-I 2 4.76 I E  - L 2 

2 . 2 3 6 ~ - 0 e  ~ . 2 3 6 ~ - 0 e  

2 . 4 8 3 ~ - 0 e  ~ . 4 8 o ~ - o e  

1 .676~-oa  1.504~--04 
9.842E-04 3-45RE-04 
1.724E-03 5.199E-OE 
2.001E-2C 0.0 
1.312E-05 1.312E-05 
6.809E- 1 4  1.3682 -25  
I.74OE-10 2.588E-11 
3.608F--30 0.0 
3.533E-02 6+9 lLE-04 
4.203F+O 1 1.865E-0 1 
L.371E+OI 1.517ECOC 
6 -  448E+0 0 2.5 18E-0 I 
3.323E-0 I 8.652E-02 
9 ~ 7 0 6 E - 0 6  3.820E--1 1 
6.664E-04 2.179E-OE 

2.266E-25 0.0 
8.596E-12 8-596E-1 i 
9.130E-I 3 9.13OE-12 
5.987E-12 9.98LE-12 
1.046E-05 l.68OE-Ot 
4.704E+04 1.456E+O4 

I .  5 4 5 ~ - 0  e I .  ~ U E - O  E 

6.861El01 5 -798Et01  4.379E+OL I .425EiOl 2 . 8 O I E - 0 1  3.73iE-06 3-221E-23 

9.540E-01 9.536E-01 9.530E-01 9.507E-01 9.427E-01 9.20iE-01 8.9555-01 
2 - 4  77E-08 2 14645 -08 2.4S6E-08 2.404E-0.9 2 m 23 IE-08 1 . 8 0 2 E -  08 8.5V6E- 03 
2.477E-08 2.069E-08 2.456E-08 2.405E-OR 2 . 2 3 2 E - 0 5  I.80?E-08 8.547E-09 
1.760E-03 3.142E-07 1.778E-13 0.0 0 .O 0.0 0.0 
3.157E-07 3.157E-07 3.157E-07 3.157E-07 3.15tE-07 3.15EE-07 3.150F-07 
5.723F-12 5.679E-12 5.606E-12 5.325E-12 4.446E--l2 2.656E- 12 4 ~ 3 7 3 E - I 3  
2 - 3 4 4 E - 1 3  2.346F-13 2.3+6E-13 2 -346E- 13 2 -34 tE -13  2.34tE- 13 2 -34hE- 13 
8.278E-05 8.724E-07 9.084E-08 9.049E-08 9.044E-08 9.02fE-08 8-974E-08 
2.757E-04 3.192E-08 8.778E--15 0.0 0 .O 0.0 0.0 
2-42LE-15 2.421E-15 2.421E-15 2.4i lE-15 2.421E-15 2.421E-I5 2.421E-I5 
7.356E-06 9.165E-18 1.322E-37 0.0 0.0 0.0 0.0 
1.393E+01 1-226C+OO 2.134E-02 1.960E-09 0.0 0.0 0.0 
2.927E+03 1.315E+03 3.468E+02 1.679E+00 1 -319E-08 0.0 0.0 
5a634E+03 3.796E+O3 1.967Et03 1.417E+02 1 -42LE-02  5 .342E-14 0-0 
6-539EtO2 6 - 3 9 4 F t 0 2  6.L59E+02 5.305EtOZ 3.152E102 7.287EiO1 5 - 9 R 8 E + 0 0  
0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2.638E-02 1.171E-03 5.526E-06 6.270E-15 0.0 0.0 0.0 
5.255E-29 0.0 0.0 0.0 0.0 0.0 0.0 
L.727E-04 1.346E-04 1.195E -09 70421E-05 1 -402E-05 1.200E-07 6.971E-15 
5-240E-04 1.346E-09 1.195E-04 7.423E-05 1 -403E-05 I.201E-07 6.973E-I5 
3.266E+00 1.26 9E-0 1 1.269E-0 1 1 - 268F-0 1 1 - 2 6  eE-0 I 1.26 @E -0  1 1 -26 BE- 0 I 

2.523E-02 P . 5 2 2 E - 0 2  2.519E-02 2.509E-02 2.475E-02 2.37EE-0% 2.070E-02 
L.056E-03 1.056E-03 1.056E-03 1.056E-03 1 eO5tE-03 1.05CE-03 1.053E-03 

2 .736~-08 2 .236~-08 2 . 2 3 6 ~ - 0 8  2.236~-08 2 . 2 3 6 ~ - 0 0  2 . 2 3 ~ - 0 8  ~ . 2 3 = - 0 8  

8.547~+00 1 . 3 1 7 ~ ~ 0 0  1 .336~+00 1 . 3 7 8 ~ t o o  1.39a~tdo 1.390iroo L . ~ ~ O E + O O  

I .Ol8E-08 9.675E-15 31095E-I6 3.29hE-22 4.1OlE-h3 0.0 0.0 
7.581E-14 9.635E-15 3.095E--16 3.294E-22 4.LOIE-43 0.0 0.0 
6.455E--15 6r455E-15 6.45 5E-15 6.455E-15 6.45 5E-15 6.45 EE- 15 6 ~ 4 5 4 E -  I 5  
1.OOlE-04 L . 1 3 8 E - 0 5  6.768E-06 6.043€--06 4.124E-06 1.384E-06 3.036E-08 
9.375E-04 1.824E-04 1.192E-05 2.173E--10 5.620E-27 0.0 0.0 
3 2 3 2 E - 0 4  7.040E-11 1.666E-16 L.666E--16 I.66tE--16 1.66fE-16 I -66hE-16 
5.415E+02 2.460FI-01 6.389E-01 3.800E-01 1.439E--OL 8.98 IE-03 5.45PE-07 
e.796E102 4.152E+02 1.18BE102 7.967E-01 L.966E-08 0.0 0.0 
2. L46E+02 1.01 3 C + 0 2  2.899E+0 I 1.944E-01 4.798E-09 4.36 IE-13 11-31 If- 13 
1.652E-I4 I.652E-14 I .652E-I4 I.652E-14 L.65tE-14 1.652E-IA 1.652E-14 
1.470E-32 0.0 0.0 0.0 0 .O 0.0 0.0 
1 .859~-16  6 . 7 8 0 ~ - 1 7  1 .262~-37 1.91$~-20 i . 4 i n t - 2 3  1.41 e ~ - - 2 3  1 .*I  RE-23 
8 . 5 6 6 ~ - 4 0  0.0 0.0 0.0 0.0 0.0 0.0 
3.105E-43 0.0 0.0 0.0 0.0 0.0 0.0 
4.564E-20 2.31 3E-20 I .276E-20-8.855E-21-8.223E-29 0 . 0  0.0 
4.733E-12 4-625E-12 4.450E-12 3.815E-12 2.225E-12 4-765E-13 2.171E-15 
L.360E-04 I.011E-04 6.259E-05 L.048E-05 3.400E-09 3.391E-15 5.499E-36 
I.ZL5E-04 5.266E-06 2.826E-08 2.425E-17 1.083E- iJ  I.OB.?E-I8 1 . 0 8 3 E - 1 9  
1.568E-06 4.297E-11 1.071E-18 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0 .O 0.0 0.0 
L.31LE-09 1.309E-09 1r305E-09 1.290E-09 1.239E-03 I . l04E--09 7.365E-LO 
2.749E-37 0.0 0 .o 0.0 0.0 0.0 0.0 
4.7 17E-12 4.764E-13 7.686E--14 5.623E- 17 5.954E-2 8 0- 0 0.0 
0.0 0.0 0.0 0.0 0 .O 0.0 0 .O 
I -319E-04 1.004E-06 3.1 l aE -10  2.676E-11 2.67bE-11 2. t7CC - 1  1 2 -676E-11 
2.613E-03 4.625E-07 4.166E-07 4.lh6.E-07 4.166E-07 4.16EE-07 411658-07 
1.679E-01 2.24LE-04 4.203E-07 4.166E-07 4.16CE-07 4.16CE-07 4.1658-07 
1.266E-02 1.099E-05 3.114E-IO 2.221E-28 0.0 0.0 0.0 
2.253E-04 I.801E-08 L.403E-OR 1.403E-08 I .403E-O8 l.&OZE-08 1-4038-08 
3.340E-11 2.362F-11 1.325E-11 I .31BE-12 4.045E--15 3 - 7 3 E - 2 6  0.0 
7.177E-07 5.294E-09 Ss184E-09 4.883E-09 3.991E-09 2.24iC-04 2-9998-10 
1.540E-08 1.534E-08 1.5T3E-08 I.482E-08 1 o345E-08 1.OISE-qB 3-8628-09 
0.0 0.0 0.0 0.0 0 .O 0.0 0.0 
8.596E-12 8.596E-12 8.535E -1 2 8 - 595E.-12 8.535E-.17 8.59 S E - 1 2  8 -59aE- I2 
9.130E-13 9.130E-13 9.130E-I3 9.1308-13 9.130E-13 9.130E-13 9.1308-13 
9.981 E-) 2 9 - 9 9  IE-12  9.98 LE-1 2 9.981E- 12 9 - 9 8  LE-I 2 9.98 CE- 12 9.977k- 12 
2.691E-07 I.116E-09 1.537E-13 3.45?E-14 3.452E-14 3r15ZE-114 3-4518-11 
1.095E+04 6.354E+03 3.124E+03 6.919E+02 3.18lE+02 7.634Et01 7.842Et00 

0.0 0.0 
2.226E-08 2.14 IE-08 
2.846E-01 5 ~ 3 1 3 E - 0 6  

5.804E--13 0.0 
0.0 0.0 

3.71LE-23 0.0 
2.346E--13 2.346E-13 
8.30SE-08 3'.847E-08 
0.0 0.0 
2.42 1E-15 2.42 I € - I  5 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
4 . l S I E + 0 0  2.179E+OO 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
1.863E-01 1 - 2 1  2s-0 1 
L.O32E+00 I -57bE-0 1 
3.480E-03 6.269E--I 1 
1-02 2E-03 7.62 7E-0 4 
0" 0 0.0 
0.0 0.0 
6.448E--15 6.3RhE-15 
1.419.E-29 0.0 
0.0 0.0 
1-6hOF-16 I .6662--16 
0.0 0.0 
0.0 0.0 
4.361E-13 & . 3 6 1 E - - l 3  
l i 6 5 2 E - I  4 I .  445E--14 
0.0 0.0 
1.415E-23 Ls377E-23 
0.0 0.0 
0.0 0.0 
0.0 0.0 

5.803~-13 0.0 

3.0135~-07 2 .508~-07 

9.998E-28 I .008E-27 
0.0 0.0 
1 -083E-18 l.OB3E-18 
0.0 0.0 
0.0 0.0 
4.070E-12 1.079E-34 
0.0 0.0 
0.0 0.0 
0.0 0.0 
2.676E-I1 2 ~ 6 7 6 E - 1  1 
4.163E-07 %r134E-O7 
4.163€--07 4.134E-07 
0.0 0.0 
1.a03E-08 l i 4 0 3 E - 0 0  
0.5 0.0 
1.718E-21 0.0 
I.473E-14 0.0 
0.0 0.0 
8.576E-12 8-399E-12 
9.12RE-I 3 9.109E-13 
9.936E--12 9.552.5-12 
3.444E-14 3.373E-14 
6. I98E+00 2.458E+00 

0.0 
2.007E-08 
6.980E- l a  
0.0 
0.0 
0.0 
1.775E-07 
0.0 
2.34SE-I3 
I m 06 6E-08 
0.0 
i .421E-15 
0.0 
0.0 
0.0 
0.0 
5-939E-0 I 
0.0 
0.0 
0.0 
0.0 
0.0 
L.133F;-01 
1.079E-01 
7.761E-24 
4.68 IE-04 
0.0 
0.0 

0.0 
0.0 
1.666E-16 
0.0 
0.0 
4.35lE-13 
1.634E-I4 
0.0 
I.3LSE-23 
0.0 
0.0 
0.0 

6 . ~ 8 5 ~ - 1 5  

1-02PE-27 
0.0 
1.083E-18 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
2.676E-1 I 
9.086E-07 

0.0 
2-403E-08 
0.0 
0.0 
0-9 
0.0 
8-113E--12 
9.078E-13 
8-989E-112 
3 . 2 5 e ~ - i a  

4. O E ~ E - ~ ?  

8.155E-0 L 
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C O  bo 
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MO 93 
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T O T A L  

T A W -  1\.13. C U P I ~ S  CF PPINCIFAI. ACTIVATTON w n o u c r  NUCILIDES IN PHR CLADDING W ~ ~ T F -  
A S  A FUNCTION OF DECAY IlMF (SASIS  = 1.0 HTHM) 

S Y + O - O 5 X  F 1 . O Y F  2.OYP 5 . 0 1 R  l O . O Y 4  3 O - O Y P  100.QYR 1OO.OVH 1.OKY IOeOKY LOO.OLY 250.0KY 

7-6776+01 7.2§8€+01 6 . 8 6 1 E t 0 1  S.798E+01 4.379F+01 I.U25E+01 2 . l i O l E - 0 1  3.732e-06 3.221E--Pi 0.0 0.0 0.0 
9.542E-0 I 9-59 1E-0 1 9 - S U O € - 0 1  9 . 5 3 6 E - 0  1 0.530E-01 Y.507E-0 1 9 .42  ?E-01 9.20 cT-01 8.455E- 01 2. O l b  t - V I  5.3 I3E-06 6 . W O E  -1 4 
7 . 0 4 1 F + O I  31132E+01 1.393€+01 1.226E+00 2.134t-OX l r960E-05)  0-0 0.0 0 .0 0.0 0.0 0.0 
4.986~+03 3.821~+0:: Z.SC~E+O~ I . ~ I S E + O ~ 3.16nt+o2 I . ~ T ~ E + U O  i.31~-08 0.0 0.0 0.0 0.0 0.0 
1-4SIEtO3 4*057E+Ol 1.1348CUO 2.478E-05 412328-13 0.0 0.0 0 .0  0.0 0.0 0.0 0.0 
7 . 3 2 8 ~ + 0 3  6.42s~+or S . W ~ E + O ~  3 . 7 9 6 ~ + ~ ~  i.967~+03 i.41?~+02 I . ~ P I E - O Z  s . d a z ~ - i ~  0.0 0.0 0.0 0.0 
S r l a l F + O O  5.181E+00 S.Lr31Ec00 5.181E100 5.181E+00 5.180E+00 5.1778+00 5 - 1 6 E E + 0 0  5.137El00 4.751t*00 2.179E+00 5.939E-01 
6+58SF+02 6.536E1-02 6.487€+02 6.342€+02 6.107€+02 5.253EC02 3.100€+02 6.87QFtO1 d.5L5E-0% 0 . 0  0.0 0.0 
1-269E-01 1-2698-0 I 1.264E-01 1 .Z69E-OL L.269t-01 1.266E-0 1 1 -26eE-01 1-26eE-01 I -26BE-01 I . ? 6 3 E - 0 1  1 . Z L Z E - O  I t.133F-0 1 
8.586Et03 1.64ZE+O2 3.1398+00 2.195f-05 5.610E-14 0.0 0 -0 0.0 0.0 0.0 0.0 a. 0 
P . 2 8 5 t - 0 3  1.481E-02 2.006E-02 3 . 4 3 0 E - 0 2  5.37OE-02 9.6401-02 1 .19W-01 1.20E-01 1.205E-01 1-200E-01 1.152E-01 1-076E-01 
1 . 2 8 3 E + 0 0  1.283ElOO l r 2 8 3 E + 0 0  1.282t+OO 1.Z62EIOO I.28IE+00 1 . 2 7 8 L - t O O  1.27CE+OO 1.240k+00 9.ll6E-01 4.218E-02 2-5188-04 
1.65bF+Lll 3-753E+Oi 7-211€+00 4.872E-05 1.245E-13 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2-524E-02 2.524E-02 Zr513E-02 2 - S 2 2 E - 0 2  2.519t-02 2.SOQE-02 2.47SE-02 2 + 3 7 C F - 0 2  2e07OE-02 3 . 0 8 O F - 0 3  6.26VC--L I 7-7bLE-79 
3-493Et02 3.873E+Ol 4-293€+00 5.831E-03 9 . 9 3 0 t - O B  7-804E-27 0 - 0  0.0 0.0 0.0 0.0 0.0 
1 - 2 l O E t 0 3  1.500€+0- 5-3388+02 2.40KtOl Ld74E-03 1-4568-10 0.0 0.0 0.0 0.0 0.0 0.0 
1.4236+02 2.00SE+01 2.824ECOO 7.RS3E-03 4.364E-07 4 . l 1 3 E - 2 4  0.0 0.0 0.0 0.0 0.0 0.0 
I.USLE+O~ I . ~ ~ E + o  a .706~+02  4.152~102 ~ . ~ ~ e t + o z  7.967~-01 1.966~-08 0.0 0.0 0.0 0 . 0  0.0 
3 . 4 6 i ~ t o z  Z . ~ S ~ E + O Z  2.14~+02 L.OL~E+OP Z . R Y ~ E C O I  i.944~-01 4.7988-0q 0.0 0 . 0  0.0 0.0 0.0 

4.623E404 1.456E+04 1-095€+04 6.353E+03 3.124€+03 6rPlbF+07 3 . 1 8 0 E t 0 2  7.63?E+OL 7.841E+00 b - 1 9 7 E t 0 0  2.bS7Ff00 8,150E-01 

*.?o~E+o~ 1.456~+04 I.OY~F+OQ 6 . 3 5 4 ~ + 0 3  S.IZCE+OJ 6.~19~-+02 3.ialEtoz 7 . 6 3 4 ~ ~ 0 ~  71848~+oo 6.198t+oo z.458~~00 ~ . 1 5 6 ~ - 0 1  
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TE 

I 
X E  
C 5  
B A  
N O  
P H  
S H  
E U  
G O  

o v  
HQ 
E R  
T M  
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t u  
HF 
TA 

Y 
P E  
os 
I R  
PT 
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0 8  
81 
P O  
T O T 4 L  

s n  

7 8  

r L  

2.585E-03 2.L44E-0; 2s3lOE-03 1.952E-03 1.474E-03 4.i98E-04 9.432E-06 
%?.684E-I  1 2.684E--11 2 . 6 8 4 F . - l I  2.684E-11 2.684E-11 2.604E-11 2.680E-11 
2.798E-04 2.798E-04 2.797F-04 2-79OE-04 2.795E-Oa 2.780C-01 2.764E-04 
3 . 0 9 O E - 1  1 3.087E--11 3.089E-11 3.07hE-11 3.058E-11 2.993E.-li 2.778E-11 
3.655E-03 3.2BbE-IC 2.51lE-LO 2.503E--LO 2.490E-10 2.437E-I0 2-262E-10 
5.5lOE-04 3*102E--O! 1.747E-06 3 m I I R E - L O  1.765E-16 0.0 0.0 
4.616E--10 4.616E-10 4.616E-LO 4.616E-IO 4.616E--10 4.616E--10 4.615E-IO 
L.97RE-14 1.922E-14 1.917E-14 1 .90Z t - I4  1.878E-I? 1.783E-14 I -48'3E-14 
9.4RZE-16 9-479s-16 9.479E-16 9-479E-16 9.47'3E-16 9.478E-LC1 9.478E-16 
8.462E-07 L.792F-07 3.807E-08 5rR69E-10 2.292E-10 7.290E-10 2.29YE-10 
L.460E-03 7.114E-OE 3.467E-Ob 4.015E-IO l.&O&E--LS 0.0 0.0 
2.670E-17 2.670E--17 2.67riE-I7 2.670E -17 2+87OE-17 2.670E-17 2.670E-17 
I -350E-0 1 1.463E-Of 1 -574E-09 1.96 I F - 2 1  2.830E - 4 t  0.0 0 .O 
3.50RE-01 1.559E-01 6.936E-02 b-1038-03 1.063E-04 9.762E-12 0.0 
7.174EtO9 5 . 2 5 6 E + O C  a.025Et00 1.809E400 4.770E-01 2.3OSE-03 1.814E-1: 
1.217E+02 9 - 9 3 0 F t 0 1  8.68hE+01 5.8536+01 3.032E+Ol 2.184E+00 2 . 1 9 1 E - 0 4  
2.945E-OL 2.92OE-01 2 m 9 0 6 E - 0 1  2.3498-31 2.155E-01 2.416E-01 I -561E-01 
1 -389E-25 0- 0 0.0 0.0 0.0 0.0 0 .O 
7.370E-04 2.610E-04 9.242E-05 4.103E-06 2.ZB7E-Oe 2.19TE-17 0.0 
3 . 1 6 . E - 1 3  1.522E-22 7.320E-32 0.0 0.0 0.0 0.0 
2.202E-03 1.479E-05 2.650E-07 1.5bZE-07 1.386E-07 8.613E-00 1.62BE- 09 
7.8165-03 1.04'IE-04 2.164E.-06 7.45%-07 6.622E-07 4.l lr lE--U? 7.775F-08 

7.953E+O1 1.8lSEfOi 4.774E-02 1.307E-02 1.307E-02 1.307E-02 1.305F-DP 
2.359E-06 2.359E-06 2.359E-06 2.357t-06 2 - 3 5 S t - O b  2 . 3 4 5 E - O C  2.313E-06 
5.296E-07 5.296E-07 5-83hE-07 5.29hE-07 5.296E--07 5.295E-07 5.294E-07 
1 .358E-05  2.178E-OE 3 .407E-11  7.094E-19 1.840E-20 1.959E-26 2.438E-47 
2 .  e77E- 15 1. +46E- 1 E 7 -27 I E-1 6 9.24 O F  - 1  7 2 -96 BE-1 8 3.160E-24 3 -93.3F--9-5 
3. 8268-19 3 -  R 7 b E -  1 S 3.826E-19 3.826E- 19 3.82 CE - 1  9 3.82bE-19 3 . 0 2 B F . - I  9 
1.177E-05 4.314E-OC 1.608C--06 1-378E-07 6.272E-00 5 . 5 8 2 E - O R  3.809E--09 
2.8588-05 L.IP2E-OC 5.971E-07 1.161E-07 7 . 5 8 8 E - 0 9  I .383E-13 3.570E-30 
2.645E-02 1.592E-04 9.503E-07 2.0ABF-33 2.390E--19 2.390E-19 2.390E-L9 
2.6892000 8-458E-01 2.866E--01 1 -354F-02 1-0768-03 7-614E-04 2 . 8 8 3 E - 0 4  
4.5768+00 3 . 5 3 2 E + O C  2.750Et00 l r 2 9 8 E t 0 0  317148-01 2.491E-03 6.147E-11 
2.9188-01 2.318E-01 LIBO~E-01 8.515E-02 2.4378-02 1.631E-04 4.033E-12 
7.653F-18 7.644E--1 E 7-644E--18 7.644E-18 7.6448-18 7.61.E-I8 7.644E-19 
5.7968-15 2.474E-2€ 1.414E-35 0.0 0.0 0.0 0 .o 
3.706€--18 2.645E-LE 1.89PE-18 6.901E-19 1.285E-19 1.977E-22 4.732E-27 
t.300E-21 2.554E-32 1.036E-41 O s 0  0.0 0.0 0 .O 

5.711E-2C 6.543E-3€ 7rn92E-46 0.0 0.0 0.0 0.0 
4.54OE-23 3.753E-22 3.181E-23 8.29aE-24 4.577E-2e-3. 176C-24-2s 949E-3% 
5.635E-16 5.592E- 1 6  5.549E- 1 6  5.422F-14 5 . 2  17E-16 4.473E-16 2 609E--I6 
1.018E-06 9.2558-01 8.519E-07 6.6411E-07 4 ~ 4 0 7 E - 0 7  8.645E-08 3.037E-IO 
8.4R3E-07 2.980E-07 L.047E-07 4.53PE-09 2.436E-1 I 314107E-20 1 - 4 1  LE-PO 
1.101E-05 4.235E-07 1.277E-08 3.500E-13 8.7218-21 0.0 0.0 
2.336E-23 0.0 0.0 0.0 0 .O 0.0 0.0 
1.454E--l  1 1.453E-11 1.452E-11 I.45OE-11 1.44hE-11 1-*=E-11 1.372E--11 
I.372€-1€ 2.757E-EE 5.54LE-40 0.0 0.0 0.0 0 .o 
3.402E- 13 4.774E-14 6 -83 7E-15 9 - O* I E -  17 1.  L92E-L 7 0.7 19 E-2 1 9.23 3E-12 
3.621E-23 0.0 0.0 0.0 0.0 0.0 0.0 
2.388E-05 4.662E-Ot 9.104E-07 6.774E-09 2.085E-12 1.615E--13 1.618E--13 
I.8$7E-0 1 7.478E-0 4 9.405E-06 I -395E-09 I -235E-09 1.235E-09 1 .235E--08 
I -221E-01  L.351E-02 1.494E-03 Ls995E-06 3.742E-09 3.709E-09 3.70SE-09 
l . C O * E - O %  51244E-0.1 3.912E-05 31728E--09 8s782E-14 6.263.E-32 0.0 
1.6L9E-13 4.293E-OE l . I I 8 E -  06  2.351E-10 2.153E-10 2-L53E--lO 2.L53E-10 
1.410E-9@ 2.258E-I9 1.920E-14 1.35RE-14 7.621E-15 7.56lE-16 2.326E-19 
3.934E-06 1.286E-07 4.2P4E-09 L.827E-11 1.781E-11 1.615E-11 1.369E.-l l 
4.57SE-I 2 4.572E-li br565E-12 4.545E-12 4 . 5 1 % - I 2  4.391E-12 3.985E-I2 
3.2641E--32 0.0 0.0 0.0 0.0 0.0 0 .O 
7-765t--1 4 7-765E--14 7.7G5E-1% 7.765E-14 7.765E-14 7.765E--14 7.765E-14 
I -894E-  1 G 1 - 894E- 1 C I -894E- I 6  I.894E- I 6  1 -09 4 E - - I  6 I - 894E- 16 I - 89 9E-1 6 
2.939E-13 2-939E-12 2.939E-13 2.939E-13 2.939E-13 2-939E-13 2.935E--13 
3.353E-07 5.385E-08 8.647E-09 3.576E--11 4.926E-15 1.107E-15 1 .IO7E--15 
2 - 6 0 6 E t 0 2  LmI23Et02 9*453E+OI 6.204E+01 3.149E+Ol Z.OQSE+OO 1.699E-01 

4 . 3 4 9 ~ t o i  B . ~ I ~ E - O I  1.592~-02 1 . 4 8 5 ~ - 0 5  1.+74~-05 1.474~--05 i . 4 7 * ~ - 0 5  

L . Z ~ ~ E - I O  i .oa4z-27 0.0 0.0 
2-684E-11 2.683E-11 2.673C--11 2 . L T O E - I  I 
2.69CF-04 2 ~ 4 7 9 E - 0 4  8.3e5t-05 I - 5 5 8 E - 0 3  
2.204.E-11 IrO€*E-ll 7.221E-16 0 - 0  
1 - 8 2 E C - L O  8.663E. 11 5.883E-15 0.0 
0.0 0.0 0.0 0.0 
4.611E-10 4.60bE-LO d.5LIE-IO 3.hh7E-10 
8.894t-15 1.*6SE-15 1.243E-25 0.0 
9.47 78-16 9.47 7E-16 9.477E--16 9. b 7  T E - 1 6  
2.28EF-IO 2.272E-10 2.103E-10 9.736.E-i 1 
0.0 0.0 0.0 0.0 
2-67C4-17 2s670E-17 2.670E-17 2 - 6 7 0 5 - 1 1  
0.0 0.0 0.0 0.0 
0.0 0 . 0  3.0 0.0 
0.0 0.0 0.0 0.0 
8.23CE-16 0.0 0.0 0.0 
6.01 5E-02 3 . 7 9 a E . - O Z  3 . 0 2 5 E - 0 2  1.387E-02 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
1.391E-IO 8.091E-18 0.0 0.0 
6.651E-10 3.865E-17 0.0 0.0 
1.47iE-08 I.473E-05 11467E-05 1.409E-05 
I.29fE-02 1.265F-02 9.310E-03 4.503E-04 
2.222E-06 I -935F-06 3.253E-07 5.860E-15 
5.291E-07 5 . Z T Y L - 0 7  5.126E-07 3r825E-07 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
3 . 8 ? C E - L 9  3.820E-19 3.B+%E-19 3.786E- 19 
1.2755-08 2.807E-10 L.336E-31 0.0 
0.0 0.0 0.0 0.0 
~ . 9 a ~ - 1 9  z.390z-19 2.390~-19 2 . 3 9 0 ~ - 1 9  
1.795E-05 1.092E-09 0.0 0.0 
O " 0  0.0 0.0 0.0 
6.5255-17 6.525E-17 6.525E-17 6.525E-1 7 
7.64 4C- 18 7 r6a lE -18  7.64 OE - 10 7 . 6  1 Of-1 8 
0.0 0.0 0.0 0.0 
4.732E-27 4.732F-27 4.722E-27 4.595E-27 
0.0 0.0 0- 0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
5 .59QE- l?  2.5bSE-19 4.974E-32 1 . 5 0 5 E - 3 1  
3.03?E-17 4.16QE-38 0.0 0.0 
1.411E-20 1.4118-20 1.4LlE-20 1.411E-20 
0 .O 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
1.22JE-11 8. L60E-12 4.509E-16 1.195E-36 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
I .  6 1  BE- L 3 I - 6 1  OE-L 3 
1.23CE-09 i.235E-09 2.234E-09 1.225E-09 
3.70SE-09 3.709E-09 3.706E-09 336SOE--09 
0.0 0.0 0.0 0.0 
2.15?E--LO 2.153E-10 2.153E-10 2.L53E-LO 
2.14SE-29 0.0 0.0 0.0 
7.70iE-12 P.029E-12 5-894E-24 0.0 

0.0 0.0 0.0 0.0 
7.7baE-14 7.763E-14 71747E--34 7.588E-14 
1.894E-16 1 -894E-16 I .8BIE- I6  1.89OE--16 
2.935E-13 2.938E-13 2.92 9E- 13 2 - 8 3  RE-L 3 
1 . 1 0 1 E - 1 5  1.IO6f-15 I . 1 0 4 E - 1 5  1 . 0 8 I E - I 5  
7.31*5t-02 4.576E-02 3.966E-02 1.433E-02 

1 - 6 1  88- I 3  1 - 6 I BE-1 3 

3.020~--12 1.14~~-12 4.366~-18 0.0 

0.0 
2.409E-I t 
2.047E- 17 
0.0 
0.0 
0.0 
2.516E-L 0 
0.0 
9 -476 E- 16  

0.0 
2-6708-17 
0.0 
0.0 

0.0 
2 - 7 5  LE-03 
0.0 
0.0 
0.0 
0.0 
0.0 
1 - 3 1  6 E  -95 

7.255E -23 
2.34 BE-07 
0.0 
0.0 
2.726E-19 
0.0 
0.0 
2.390E-19 
0.0 
0.0 
6.52SE-17 
7.560E-18 
0.0 
4.38 7E-?? 
0.0 
0.0 
0.0 
3.185E-31 
0.0 
I.411E-20 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
I.618E-13 
1.21 1E-09 
3.630E-0 5 
0.0 
2.153E-IO 
0.0 
0.0 
0.0 
0.0 
7.329E-14 
I s B 8 3 E - 1 6  
2 .701E-11  
1.044E-15 
2 - 8 1  6E-03 

2.60 E-i I 

oln 

2 . 1 6 3 ~  -0s 



67 

.- 

.- 
C 14 

HN 54 
F E  55 

C U  60 
N I  59 
N i  63 
ZP Y 3  
ZH 9 5  
NE 93M 
Ne 94 
N 0  95 
SN119M 
5N121M 
50125 

SUMTOT 

T O T A L  

co JB 

T t i Z s n  

T 4 0 L E  1-05. WATTS CF P P I N C I P K  K T t V A T f O N  PPODUCT W J C L f O E S  IN OW 
AS C. FUNCTION UF DFCAY T I M E  (34515 = 1.0 M T H M )  

sw+0105x F 1.016 P . O Y P  5 . 0 1 ~  1 0 . 0 ~ ~  3 0 . 0 ~ ~  1 0 0 . 0 ~ ~  3 0 a . o ~ ~  

2-798E-04 2.798E-04 2rPQ7C-04 2.795E-04 2.74%-04 2.788E-04 2.764F-04 2 . 5 9 E - 0 4  
3-5068-01 1.559E-01 6-936E-02 6- l03E-03 l.OC3E-04 9.7CZE-12 0.0 0.0 
b - 8 d o E + O O  5.254€+09 4.025€+00 1.309€+00 4r770€-01 2.303E-03 1 .B14t--ll 0.0 
8.6%3&+00 2.429E-01 6.791F-03 L,L84E--O7 2.534E--15 0.0 0.0 0.0 
1.130€+02 9*906E+Ol (I.63W.tO1 5.883€+01 3.032E+O1 2.104E+00 ?~1Ylf-O4 8.23tE-I6 
3-2996-02 3.299F-09 3.299E-02 3.298r-02 3 . 2 9 8 E - 0 2  3.298E-02 3.296E-02 3 . 2 Y O E - 0 2  
2elP5E-01 2-596E-01 2.571t-01 2.519E-01 2.42GE-01 7.086€-01 1-231E-01 2 . 7 P W - 0 2  
L.474E-05 1.474f-OE I.470E-05 1.474E-05 1.474F-05 lrb74E-05 1.A74E-05 1-474E-05 
41349E+01 0.316,E-01 1.590E-02 1.112E-07 2 a R 4 7 F - 1 6  0.0 0 -0 0.0 
lr645E-OE 2.624E-Ot 3-5558-06 6.0788-06 9.514E--06 lr70BE-05 2.127F-05 2.13CE--05 
1.307E-02 1.307f-Ot 1.307E-02 1.307E-02 1.307E-02 1-$06E-02 1.3038-02 l.ZY4E-02 
7.943E+01 1.800E+OC 3.Q64E-02 2.337E-07 5.974e-16 0.0 0 .O 0.0 
Z . I ~ E + O O  7 . 7 ~ ~ - 0 1  2.759~--01 i.243~-02 ~.LOOE-OS r.52sE-14 0.0 0.0 
lm15bE-03 1.138E-0? 1-12JE-03 lr077E-03 1.005F-03 7.h14E-04 2.883t-04 1.794f-05 
4.5368+00 3.532E+OC 2=75OE+00 1 . 2 9 B E + O 0  3.714F-01 2-4916-03 6.L47F-11 0.1) 

2.9OOE-01 2.316C-01 1e804E-01 8161SE--02 214378-02 1.634E-04 4-033E--12 0.0 
2.591F+02 1.122EIOi 9.4SIE+01 6.20&E+01 3.144€+01 2-445€+00 1.695E-01 7-34EE-02 

1 - O K Y  I O v O K Y  1 0 0 . O K Y  250. l )KY 

71479E-04 9.345t-05 1.558E-09 2.047E-17 
0.0 0.0 0.0 0.0 
0.0 0.0 0 . 0  0.0 
0.0 0.0 0 . 0  0.0 
0 - Q  0.0 0.0 0.0 
3-270E-02 3.025€-02 I.?B?E-Ol 2.781E-03 
1-396E 04 0-0 0.0 0 . 0  

lr47X-05 1-467E-05 1-40YE-05 1.316F-05 
0.0 0.0 0.0 0.0 
2- 131SE-05 2.1 ZbE-05 E - O A  1s-05 1.907E-05 
1.2636-02 9 . 2 8 Y E - 0 3  4.298E-04 2.5668-06 
0 . 0  0.0 010 0.0 
0 . 0  0.0 0.0 C - 0  

1.092C-09 0.0 0.0 0.0 
0.0 0.0 0.0 0.5 
0.0 0.0 0.0 C . 0  
4.576E-02 3.906t-02 1.433E-02 ?.816E-03 

2.606€+02 1-1236+02 9.4538+01 6 - 2 0 4 E + f l I  3.149E+Ol 2.445Et00 1-699E-01 7.34C.E-02 4.576E-02 3.966E-02 1.433E-02 ?.816E-C3 



T P E L C  A . 4 5 .  P H O T O N S  F P O W  ACTIVATION T P W U C T S  I N  P Q R  C L A Q O I M G  !MAST€ 
A S  A F U W C T I O N  GF DECAY T I I E  ( 8 A S I S  = 1.0 * T H Y 1  

18 GROUP P! IOTON P E L E A S E  PATES. PHUTUNSf SECOND 
8 4 S I S =  M E I K E T -  TCN O F  I N I T I A L  H E A V Y  M i T A C  A T  P REPROCES5ING T I V C  O F  160 Q A Y S  

S " 1 0 3 3 5 X  F l . O Y F  2 . O Y P  5 . 0 Y R  1 0 . O Y Q  3O.OYP 1 0 0 . O V R  3OC.OYR I . 0 K Y  1O.OKY 1 0 0 . O K Y  2 5 0 . O K Y  
E ' E C N  

I .  c o o c .  02 
2 . 5 O O E - 0 2  
3.75CE~OP 
5.75GE 02 
8.500E-02 
1 .250E-32 
2.250E-01 
3.75OE-01 
5.75OF-01 
8.500i  0 1  
1.250E + O o  

2 .25nF+00  
7 . 7 5 0 E l n 0  
3 - 5  O O E  '00 
5 . O O O F t E "  
7.000E to0 
1 . I C O F + O l  

TOTI" 

1.75ilr t o o  

UEVlSEC 

4.340E+12 
3.64 OE+ I 2  
1.149E+12 
4.517E+l I 

8.684E+IO 
I .eo E + I  L 

2 . 8 8 6 ~ + i i  
1 . ~ 9 Z E t l 2  
2.039E+12 
Y.395E + I  0 
1.455€+14 
2.943Et0.2 
7.712E108 
2+386E+O6 
3.82BE - I  0 
1.696E-11 
1.098E-12 
6.Y53E-14 

E M E A Y  

I . E OOE - 0 2  

2. E O O E -  02 
3.750E - 0 2  
5 .  T5OE-O? 
8 . 5 C O i  02 

1 . i 5 3 F - 0 1  

z . 2 ~ n c - 0 1  
3.75Li1: - 0 1  
5.150E- 01 
a. E O O E -  0 1  
1 . 2 5 0 E d  (10 
1.75OEt00 
2 . 2 5 0 ~ 1 0 0  

3 . 5 o n ~ + o o  
2 + 75 OE + O  0 

5.0 C C F  *OO 
7. OOOE "00 
I .  1 O O E r - 0 1  

T O T R L  

c 4 n  POU 

6.51 OE+O% 
9.10 lEC04 
4.307E+04 
2.615E+04 
I .  53 LEI04 
L.O05E+04 
b.493E+04 
5 - 9 7  2 E i O  E 
1.173E+06 

1-81 9C"09 
5. I 5 0 E - 0 2  
1.735Et03 
6.562E+00 
1.340E-15 
8.48 LE-17 
7.688E-18 
7.649E--19 

7 . 9 8 6 ~ + 0 4  



HE 
SF 
T i  
PB 
B1 
PO 
*T  
PN 

H A  
AC 
TH 
P 4  

J 
Y P  
OU 
A M  
cn 
R K  
C F  

E5 
TOTAL 

Fn 

0236 
U236 
UZ38 

NPZ37 
PU239 
PU240 
CUB41 
AH241 
SUMTUT 

TUTAL 

TABLE A.47. GPAMS OF A C T I N I D E  E E H E N I S  I N  PWcl C L A D D I N G  W A S T E  
AS A FWtCTIBhl OF UECAY I I M F  ( B A S I S  = l * O  M T H M I  

SM*O.OSX F 1 . 0 ~ ~  Z.UYP S,OYR 1 0 . 0 ~ ~  3 0 . 0 ~ ~  1 0 0 . 0 ~ ~  3 0 c . o ~ ~  I.OKY 1 0 . 0 ~ ~  L O O - O K Y  

1-64RE-Oe 5.8166-05 8+629+-05 I-SOW-04 2-609F-Ob 7.459E-04 2.430E-03 6.0318-03 1.286F-03 3.5735--02 7.625E-02 
1.04ZE-OS 1.699E-OF 2.208E-09 3.537E-09 5.434E-09 1.033E-OR 1.4flYE-08 L.731E--O8 2 . b 3 S E - U f l  8.714E-08 3.077E-07 
7.4WE-16 I . 3 6 2 E - l f  1 .86bE- -15  2 . B b d E - 1 5  3.4566-15 3.173E-15 1-701E-15 5.2268--16 Y.87SE--16 91781E-15 b.Y14F--14 
1.729E-IO 5 2 3 6 E - l C  1.058E-09 3.444E-09 B.7blE-09 3.123E-08 0.466E-08 1.3YeE-07 3.Y21E-07 1.145E--04 1.2535.-02 
6-72OE-14 1.118E-13 1-506E-13 2.395E--13 3.303E-I3 7.563E-13 7-L93E-12 L.6lBE-IO 7.721E-09 I.143E-OS 3.6SSE-03 
4r984E-17 1.147E-lC 2.2%flE-16 9rS3E-16 4.845E-15 ~ . ~ L T E - 1 4  1.621E-12 Z.33EE-I1 3.406E-10 1.457E-VLI I . 1 5 6 E - 0 7  
1.587E-23 1 - 622E-21 1 e671 E-23 1 84 2E--23 2.206E-23 4 - 6 9 2 E - 2 3  2 . 1 5 0 E - 2 2  2 -51 SE-21 3.90BE -2 0 5.14  O E - 1 8  1 e 1 6 l k - 1 6  
1.b56E-20 1.315E-LE 1 . f l 2 0 E - 1 5  2.966E-15 4.234E-15 1-076€--14 8 - 7 3 3 E - l a  8.521E-13 9.9SOE-12 4.25?€.-10 3.376E-09 
2.205E--19 2.98bE-lF 3.719-E-19 5.919E-19 Y.648E-19 2.430E-la 9-i88€--18 4.254E-I7 4.214E--16 4.731E-IO 1 -059E-12 
1 - 3 2 B E - 1 1  2-3S6E-11 3.550E-11 8.2lIE-11 Z.002E--LO 1.2568-09 1-337E-08 1 . 3 2 E - 0 7  1.548F-06 8-622E-05 5 - 2 5 2 8 - 0 4  
3 - 19%- I 2 5.856E- I I 8 -5 12E-12 I - 64 M- 1 1 2 96 2F-1 I fJ - 15 2f- 11 2 - 59 IC-  LO 7 - 6 I EE-I 0 2 59RE-09 2 - 4  M 1 E-08 I -60 5Y - 0 7  

7.968E-07 1.lOIE-OE I.418e-06 2.36OF-06 3.950E--06 1-068E-05 3-757E-05 1.28K-fl4 4.769E-04 4 r 9 l O E - - 0 3  3.5ZSE-02 
1-4ff iE-07 1-4abL-07 1.482E-07 1.5986-07 1.791E-07 2-S6SE-07 5.28OE-OY 1.302E-06 4.000E-06 3.7008-05 2.40BF-V4 
4.782E+02 4-7821+02 4.782E+0% 4.782f+@Z 4.782E+O2 4-782E+02 4 ~ 7 8 2 E t 0 2  4.785E+02 4.784CC12 4*796E+O? E . R 1 9 F + O Z  
er2lbE-01 2.21bE-01 2:.215E-O1 2 - Z Z l t - 0 1  2.237t-01 2.358E-01 Z.YS4E-01 b I b 4 3 E - 0 1  7 . O Y 5 F - 0 1  Ie35LE--01  R - 1 1 2  
4.568Et00 4 ~ 5 4 2 E t 0 0  b.515E+00 4.441T.+00 4,338Et00 4*099E+OO 3.929EIOO J.BLIE+OO 3-72hE+00 Z w S 3 9 E l 0 0  3.372 
7 - M 7 E - 0 2  9-874F-02 1.754E-01 1 . 9 + 3 O E - - O I  Z.970E-01 5-135E-01 5.888E-01 4.41 ?E-01 1-692E-01 Lm674E-02 3 - S J M  
1 . P S O E - O Z  9. B O l E - O ?  8.965E-03 7.89lE-03 6.S41E-03 3.116E-03 3.2015-04 1.04iE-04 9.62sE--05 3.7 74E-OS 2.266s-07 
.3-653E-11 I - 6 4 7 E - 1 1  7.467E-12 6 - 9 5 7 8 - 1 3  1-3325-14 1-791E-21 7.9bbE-26 7sSBlE-26 7-665E-26 5-336E-25 l e 4 f l S E - - P 7  
3+345E--LI  S.233E-11 6-04JE-ll 6.492€-11 6-775E--11 5-615E-11 4.701f-11 3.1HZF-I1 R.288E-12 5.357E-L6 5 . 2 8 5 E - 2 3  
I.544E--16 2.17BE--17 8.696E-18 9.S32E-19 Sr624E-21 5.Y4LE-29 0.0 0.0 0.0 u. 0 0.0 
A . 8 3 0 € + 0 2  a.83OEtOi 4.830E+02 4 . f J 3 O t + 0 2  4.830E+02 4 - 8 3 0 E t 0 2  4 e H 3 0 E t 0 2  4 .83CE+01  4 . 8 3 0 L t ~ 2  4 . 8 3 0 E t 0 2  * ~ 8 3 O e + O %  

Z 5 O . O K Y  

8.783E-02 
Sr73SF-07 
S.ZfJ4E-14 
4-943E--02 
2. I 7 J E-0 2 
1-372E-07 
2 . 3 5 6 E - I t  
4.009E-09 
2 1 4 5 E -. 1 2 
E - 2 3  7 E - O l  
1.988E-07 
C .  4 5 3 E - 0 2  

4 * 5 1 9 € b 5 2  
7 -  72 7E--O 1 
1.49 OL-0 1 
5.549s-13 
2.0t2E -0 7 
3.773E-30 
I .343E -25 
0.0 
8-830E102 

2 .PA uE-aa 

TA9LE A - 4 8 -  GPAHS OF PclINCIPLL A C T I N I D E  N U C L I O E S  1H PUR C L A D D I N G  WASIE 
AS A  FUNCTICN OF DECAY llH€ I 8 A S l S  i_ 1.0 M T H M I  

SH+O.OSX F 1 . 0 ~ ~  2.0~9 5 . v ~ ~  I O . O Y R  3 0 . 0 ~ ~  100.0~~ ~ O C . O Y ~  I-OUY 1 0 . 0 ~ ~  I ~ O . O < Y  P S O . O ~ I V  

3.900E+00 3.9f l lE+00 
1-98 LECOO I - 9 0 3 E t 0 0  
4.721€+02 b.7218+02 
2- 237E-0 I 2 - 3 5 8 F - 0  1 
2-S17€+00 2-516EC00 
1 - 1 5 6 E l 0 0  1.157E+00 
3.701E-0 1 1.413E-0 1 
2.541E-01 4.706F.-01 
4-87 bF+02 4.826E+02 

5.49 3c 19 3 
3-l01E+00 

7-727E-01 
1.923E-03 
1 r257E-04 
1 - 4 0 1 E - 1 6  
4r45OE-15 
4.825E+02 

4 * 7 2 2 ~ + 0 2  
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T C  
PB 
B I  
?n 
4 7  
RN 
F R  
R A  
4c 
TH 
P A  
U 

NP 
"U 
4 Y  
C N  
B K  
CF 
E S  
TOTAI. 

I L Z O i  
"0209 
D 8 2 1 0  
PBZLl 
P8214 
5 I 2 L O  
8 1 2 1 1  
8 1 2 1 3  
8 1 2 1 4  
PO213 
PO21 3 
3 0 2 1 h  
P O 2 1 5  
DO218 
AT21 7 
9N219 
R N i 2 2  
F P 2 2 1  
RA223 
RAZZ5 
RAP26 
ACZZS 
AC227 
TH227 
~ ~ 2 2 9  
TH230  
T H 2 3 l  
TH234 
PA231 
PA233 
P 4 7 3 a M  

U233 
u234 
u235 
U236 
U 2 3 R  

NP237 
UP239 
PU238 
PU239 
mu240 
PU241 
P U 2 4 2  
AM241 
* H Z 4 3  
C H 2 4 2  
CHZd4 
SUMTOT 

T O F A 1  

TABLE 1 -49 .  ClJPIE5  OF ACTINIOC ECELIENTS I N  P'WR CCA)ODING WASTE 
A S  A F N N C T I O N  O F  DCC4Y TIME 13ASIS = 1.0 H T H N I  

2.208E-07 4.011E-0? 5='389E-07 
6.142E-07 I.LL6E-OC 1.527F-06 
6 -  142E-07 1-  116E-OC L.527E-06 
1.0ORE-06 I.830E-06 2.504E-06 
2.5555-1 1 2.6lPE--1 1 2.690E-I  I 
1.240E--l 1 1.116E-OC 1 .52 i t -06  

6.142E-07 l . l I6E.OC 1.527E-06 

L.680E-04 1.685E-04 1.689E-04 
3 .I505 - 0 4  3.152E-04 3.153E-04 

~ . 8 i + ~ . - i i  3 . 1 9 7 ~ - 1 1  3.540~-11 

2 . ~ 6 7 t - 1  o 4 . 4 9 8 ~ - 1  a 6 . ~ 2 8 ~ -  I O  

9.oaa~-o4 8 .784~-0a 8 . 8 ~ 3 ~ - 0 4  
8 . 7 0 2 ~ - 0 3  8 . 7 0 2 ~ - 0 ~  e.701~--03 
6.3?9E+OI 6.0.1ZC to 1 5.7665+01 
1.073E-OL 1.037E-01 2.954E-03 
1 . 0 5 3 E t O 1  2.822E+OC 1.147E+00 
5 . 9 5 6 ~ -  o e  2.70r1~-oe I.PP~E-OB 
Z.C'S?E-OS 1.936E-OC 1.774E-09 
2 .  € 1  7E-I 2 4.066E- L 4 I -622E- I 4  
7.404Ef01 6.346E+Ol 5.91LE+OI 

1 - 2 4  CE-07 
2.87OE-07 
4.87 CE-07 
7.41CF-07 
+. 0 5  7E-09 
3.79OE-Q7 
4 - 6 1  *E-09 
3. 5.91EE-08 82 GE-07 

1.69 5E- O a  
4.729E-00 
1. X l E - 0 3  
9. 61 5 - 0 3  
5.259E-01 
1 -38  ? E t  00 
4.30 er---oc 
3.06lE-19 
1 - 2 8  OE- I 0 
0.0 
1 - 9 2  O E i  00 

1 -889E-07 1.951C--Oh 1 - 5 3 9 E - 0 5  

3 . 3 1 2 E - 0 5  l a 4 I O E - 0 4  l r237E--03 
4-8'25-Oh ? 1063E-0' L -752E-03 
6.293E-08 8.275E-06 1 - 8 7 0 E - U Q  
P.719E-06 6.729E.-05 5-109E-04 
6.552E-08 8.301E-Oh 1-072E-04 

3 . 3 1 2 ~ - 0 6  I . ~ I O E - O ~  i . z 3 7 ~ - 0 3  

I . ~ Z E - O ~  7 . 5 5 6 ~ - 0 s  7 . 1 7 9 ~ - 0 4  
2 -509E-07 I .006E-O5 1 - 9 8 A E - 0 4  
I -762E-04 2.629E--04 80877E-04 
6.595E-04 7.497C-04 7.aZlE--04 
1.29TE-03 1 . 3 4 O E - Q 3  1-35TE-03 
8.272E-03 1.926E-03 5.728E-04 
3.922E-01 2.114E-01 9.739E-03 
4 . 5 4 C E -  01 33342E--n3 7.084E-07 
3 - 8 1  6E-05 7. 9OBE-Oh 3.03 OE-0 9 
2 .?03E-19 2.08.E-! 9 5.780E -2: 
3-257E-11 8.505E-16 5.780E-2 i 
0.0 0.0 0.0 
8.575F-01 2.217E-01 L.937E-02 

2.17IE--10 4.230E- 1 0  
2 .55SE-11  2 .612E-11  
3.405E-13 7 . 1 2 I E - 1  Z 
2.177E-IO 4.242E--10 
9.316E-12 1.637E-1 1 
3.406E-I3 7.123E-12 
2.177E-1 0 2.242E- LO 
2 . 5 5 5 E - I 1  2.612E-11 
9.316E-12 1.637E--1 1 
2 .  I 59E-  I 3  5.007E--12 
2.50OE-1 I 2.556E-1 I 
9-325E- iZ  1.636E-11 
2.177E--I 0 *.2'?F- L O  
9.318E-12 1.637E--11 
2.55EE-I I 2.612E-I 1 
3.936E- 15 4. 242E- 1 0  
1.734E.-IC I.637E-1 I 
2.555E-1 I 2.612E-11 
2.177E-1 0 4.242E-1 C 
2.516E-11 2.612E-11 
9.3L8E-12 1.637E-1 1 
2 .555E-1  1 2.6LZE-1 I 
2 .3 WE- I o a 2 3 7 ~ -  I a 
2 -  139E- I  0 4. I 8 4 F - 1  C 
2.541E--1 L 2.612E-1 L 
1 . 3 i b E - 0 8  1.884E-OC 
B * E 9 5 t - O €  0.605E-OC 
1.588E-04 1.588E-01 
6.284E-OS 6.466E-OS 
I.560E-0 4 I.562E-0 4 
1.588E-04 1.588E-04 
7.123E-OS 7.878E-OS 
5.62 BE-OJ 5.66 I E-0 4 
8.505E-Ot 8.605E-OC 
1 . 2 8 1 E - 0 4  1 .281E-04  
1.588E-011 1.588E-04 
1.561 E-04 I -562E-0 4 
8.537E-33 8.536E-0 2 
L ~ 1 5 0 E t 0 0  I.I80E+00 
1.566E-01 I.566E-01 
2.631E-01 2.631E-01 
6.172E+OL 5.882E+01 
8.790E-04 8.790E-04 

8.537E-03 8.536E -0Z 
9- W 5 E + O  0 2.093E+00 
7.5011E-01 71222E-03 
7.403EtOl 6.345El01 

9. s a o ~ - o  2 I .  9 I &E-o 1 

61152E-LO I -189E-09 2.140E-09 5.865E-09 
2.690E-11 2.965E-l l  3.555E--11 7.556E-11 
1 -326E-12 5 . 1 0 8 E - I 2  2.173E-1 I 3 - 2 4 R F -  10 

2.562E-I 1 6.673E-I I 1 . 9 0 4 E - l 0  1.226E -09 
I.324F-I2 5.189E-12 2 .173F- l i  3.248E-10 
6.1695 - 1  0 I.192E-09 2.146E-09 5.90lE-09 
2.59OE-11 2 - 9 6 5 F - - l l  3.555E--11 7.556E-11 
2.562E-11 6+673E-11 I .804E-IO 1.225E-03 
9.813E-13 4 .253E-12  2.173E-11 3.24'3E--10 
2.533c-Ll 2.901E-11 3.478E--11 71393E--11 
2.562E-I1 t .672E-I1 1.804E-IO 1 . 2 2 R F - 0 9  
5 = I69E- I O  L.192E-09 2 = t $6E-09 5.90 1 E--OP 
ZrS63E-11 t.675E-I I I .805E-10 I.226E-09 
2.69OE-I I 2.965E-I 1 3.555E-11 7.556E-11 
6+165E-LO 1.192E-09 ZmL96E-00 5.101E-39 
2.563E-11 B.67SE-11 1.00SE-IO 1.226E-09 
2.600E-11 21965E- - l l  3.555E-11 7.556E-11 
6.169E-10 1.1921 -09 2. L46E-09 5.901 E--O? 
2.690E-11 2.965E-11 3.555E-11 7.556E-I1 
2.563F-11 6.675E-11 1.SOSE-IO 1-226E-09 
2.690E-11 2.965E-11 3.555E-11 7.556E-11 
6.159E-10 1.19LE-09 2.143E-09 5.899E-09 
6.084E-LO 1.176E --09 2. L 16E-09 5.820E--09 
2.690E-LI 2.965E-11 3.555E-11 7.556E-11 
2.395C-09 ImlA6E-08 6.590E-OW 1.784E-07 
8.605E-00 8shO6E-06 8.606E-06 8.6lOE-06 
1.588E-04 1.588E--04 1.50WC--04 1.56BE-01 
6.649E-09 7.1951--09 0.106E-09 1.174F-OR 
1.563E-04 1 ~ 5 6 6 E - 0 4  1.578E-01 I.6653E-04 
1.588E-04 1.58JE-04 I .508E-04 1.588E-04 
8.634E-09 I -076E-08 1.419E-08 2.831F-08 

6.169~-10 1 . 1 9 2 ~ -  09 2 . 1 4 6 ~ - 0 9  s.901~--09 

5 .694~-04 ~ ~ 7 9 4 ~ 4 4  5 . 9 5 4 ~ - 0 4  6 . 5 3 5 ~ - - 0 9  
8.605E-06 3 e G 0 6 E - 0 6  8.606E-06 8.610E-06 
1 . 2 8 2 E - 0 4  1.282E-04 1.282E-04 1.204E-04 
1.588E-04 lvS88E-04 1.588E-04 1.588E-01 
1.562E-04 1.566E-04 1.578E-04 Lae63E-04 

1.1 79E+00 1- 15aE e00 1 .  L09Et00  9.473€--0 1 
1.566E-01 1-5665-01 1.565E-01 1.564E-01 
2.632E-03 2.633E-01 2.634E-01 2.636E-01 
5.606E+Ol 41852C+Ol 3.814Et01 1.456E+01 
8.790E-Oa 9.790E-04 8.790E-04 8.799E-04 
2.83 I E-0 I 5 . 3 2 3 C  --0 1 8.72 3E-0 I 1.6 16E+00 
8-535E-03 8.533E-03 8-529E-03 8 .513E-03  
4.44BE-01 5.736E-03 LsaB2E-03 1.350E-03 
6o95 lE -01  6.197E-01 5.ll8E-01 2 .380E-01  
5.9 1 OE+O 1 1.78 I E+O I 

0.535~-03 8 -  5 3 3 ~ - 0 3  8.52 9 ~ - 0 3  a. 5 I ~ E - - O J  

5 .  I 27E  +O 1 4. I 0 7 E  +O I 

I mL35E-05 
1.87OE-Ob 
5.19.3-d)4 
1 a 13RE-05  
5.1'34E-04 
5.193E-04 
11138E-05 
1 r97OE-O* 
5.194E-04 
5. L93E-04 
1-830E-04 
5.191E-04 
1.138€-05 
5. L 95E-0 4 
I -870E-04 
L.138E-05 
5.1958-04 
1.870€-0* 
1 .L38F-05 
1 -870E-04 
' 5 .19%-04 
1 -870E-04 
1 I 138E-05 
:.:22E-05 
L -370E-04 
5.1G9E-04 
1.374E-05 
I a 58 RE-o a 
1 a 138E-05 
5.72 O E - O J  
I . 58BE-04  
?.0*9E-04 
7.882E-0 4 
I -374E-05 
2-Ol6E-01 

5.12 OE-04 
7 -  1 I RF-07 
0.0 
B.9??E-03 
6.5' r - 0 6  
> . a t  11'1 

7.35 i i -04  
2.7B5E-0 9 
7.05AE 07 
0.0 
2.OG7E-14 
I -937E-02 

ii58a~-04 

7.400E+01 6.346=+01 5 e 9 1 1 E + 0 1  5.128E+OI 4-108E+01 1.781Et01 3 . 3 9 0 E + 0 0  1.92CE100 8.575F-01 2.217E-01 1.937E-02 I.27bE-02 
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TL 
P B  
0 :  
P O  
A ?  
RN 
F R  
@ A  

AC 
T H  
P A  

U 
NP 
i.il 
AM 
C*l 

0 %  
C F  
E S  
TOT& 

PB209 
P8214 
e1210 
0 1 2 1 1  
81213 
R I 2 1 4  
PO210 
pa213 
~ a 2 i 4  
P g 2 1 5  
PO218 
A 7 2 1 7  
PN219  
U N Z Z Z  
F R 2 2 I  
R A P 1 3  
RAZZ6 
ACZi15 
T U 2 2 1  
T W 2 9  
TU230 
P A 2 3 1  
P4233 
PAP34M 

u 2 u  
u234 
U 2 3 5  
U 2 3 6  
UZ3R 

U P 2 3 7  
UP239 
P U 2 3 t 3  
PU239 
PU2UO 
PU241 
P U 2 4 2  
hH241 
A M 2 4 3  
C M 2 4 Z  
C H 2 4 3  
CM244 
sunro+ 

T O T A L  

?*38'>E-Od 
513856- 09 
4 8 1 2E --0 8 
2.11 G E - 0 7  
1.51 ?E-1 2 
1 . 0 7 3 E - 0 7  
1 . 4 4 Y E  - 12 
0. f u a - u n  
2. ?Bot-  I 2 
1 a63SF-07 
¶ * 1 4 6 E - O 6  
2.4VYE-05 
2+54BC-05 
5 . 1 0 0 E - 0 2  
2 . 9 2 5 t - 0 2  
I . E l I E - 0 2  
l . e i & E - I a  
1 . 1 6  I E - 1  1 
4.1 l9F-151 
Y , 8 4 Z E - - O l :  

2- 180E-08 
4 . 9 2 7 E - 0 9  
4.40bE-08 
1.933t-07 
3- 2 24E- 12 
4-  104E--08 
3 ,, I iHE-  1 2 
E n R L 6 E - 0 8  
4-497E-12 
1.587E-07 
L. 1656-06 
2 - 6 6 4 E - 0 5  
2.5706-os 
4- *9OE- -02  
S.3VliE-02 
8.437E--03 
4 I 3 3 0 E - 2  1 
1 -948E-1 I 
4 ~ 35 1'-27 
1 IO74E-01 

TIBLE A . 5 2 .  W A T T S  UF P P I N C I P # L  A C T f N I V F  NUCLIDES IN PWN C L A O O I N G  WISTF 
R 5  A FUNClIUN O F  DECAY TSME ( B A S I S  7 1 - 0  M T H Y I  
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T A B L L  1-53. PHDTOYS FPOM ACTINIOES I Y  04P CLAOOING WASTE 
A5 A FUNCTION OF DECAY TIME  BASIS = 1.0 MTWM) 

1 8  GROUP P H O T O N  RtLZASE RATES. PHOTONS/SECONO 
BhSIS= L3CTRIC TON O F  1N171AL HEAVY % f T A L  A 7  A PEPPOCESSING FINE OF 160  O b Y S  

S M + O . 0 5 %  F 1.0YP 2 . O Y R  5.OYR L O . O Y P  30.OYR 10O.OYR 3 0 C . O I R  I . O K 1  1 0 . O K Y  1 0 0 . 0 K Y  250-0KY 
EHEPiN 

I .  EO0E-02 
2.500E-02 
3.75OE-02 
5.750E-02 
8 . 5 C O F - 0  2 
1 - 2 5 0 E - 0 1  
2.25OE-01 
3 1  75OE-01 
5 r750E-0 I 
3 1 S O O E - 0 1  
1 .2505+00  
I.750E+00 
2 .  ? 5 O i + O O  
2.750Ft00 
3 . 5 0 0 E + O O  
5.00CEt00 
7.000EbD0 
I .  l0OC 101 

TOTAL 

HEVlSEC 

7.534E+l0 2+918E+10 
9.583E+07 I.B6OE+OE 

1.323E+05 2 .699E+05 
I . 9 9 6 ~ + 0 e  9 . 7 3 0 ~ 1 0 7  

Z . W ~ E + O ~  2 . 9 3 8 ~ t o e  
2.4 W ~ E +  o e  2.41 2 E+O E 
1.972E+08 1.919EIOE 
1.326E+07 1.329E+07 
l.PIOE+Ob 4-,?@7E+OF 
5 .  BbOE+OE 4 - ? 3 6 F + O E  
2.504€+05 21004E+OE 
6-630E+04 4.707EC00 
3.443E+04 2.291E+04 
2.7t556E+04 2r733F+04 
1.792E+04 1.194Et04 
7.6655+03 5 . 1 0 9 E t O ~  
8.8235+02 5.887E+Oi 
1.015E+02 6.766E+OL 

2.281E+10 
1.5 I9E+09  
1.673E+08 
2 . Z i 5 E +  10 
2.826E+08 
2.114E+O8 
1.483E+08 
1.399E+07 
6.709E+OS 
3.846E+05 
1.330E+05 
2.138E t Q 4  
6.960E+03 
3.652E+09 
3.622E103 
1.547E+03 
1.782E+02 
2.045E+OI 

9.578E+08 I +150EC08 
6 r  146E+O6 9.572E+06 
1.079E+07 7.41 lE+06  
7.41 5E+06 7.895E106 
1-061E+08 2 .488EtOI  

4-348E+07 1.296EC07 
I .  431E107 I .905E+07 
1.53CEIO6 1.096E+07 
b.C77E+05 2.712Co06 
81 786E+05 6.677E+06 
6*809E+05 5-442C54Oh 
2-064E+OS 1*635E+06 
3371 1E+03 2.8505*0*  
7.82SE102 5.385E+03 
ar67FEIOI  l.B7IE+O1 
5.368Et00 2-153EC00 
6.163E-0 1 2.47TE-0 1 

6 . 3 0 7 ~ + 0 7  5 . 2 8 4 ~ + 0 6  

7.7725+10 3.296El lO 2e476Et10 2.702E+lO 3-360Et10 4.740E+10 4.915E+IO 3-492E+lO 1 m282Et10 1 .213E100 2-29SE+08 i-555E108 

1 . 3 2 3 F + O S  7.028F+OE 6.345EIO8 8.150€+08 1.114E1-03 1.756E+09 1.925E109 1.407EtOS 5 . 1 8 B E C 0 8  50140E+C7 4.579E+07 C . b 8 L E + 0 7  

18 GPOUP SPECIFIC ENERGY R E L E A S E  RATES. MEV/IATT--SEC 
BASIS= METRIC TON OF INITIAL H E A V Y  METAL A T  A R E P R ~ C E S S I N G  T t n C  OF 160 D A Y S  

ENEAN 

1.COOE-02 
2-500E-02 
3.750E-02 
5.75CE-02 
8.500E-02 
1 .250E- -01  
2.25 OF-0 I 
3.750E-01 
5.750E-01 
8.500E- 01  
1 . 2 S O E + C 0  
1.750E+00 
2. E 5  O F * O O  
2 . 7 5 0 E + O O  
3 - 5 OOE 900 
5 . O O O E + 0 0  
1 .000Ft00 
I .  I O O E  t o 1  

T O T A L  

G A M  POW 

L.I3OE+03 4.378E+02 
2.396E+00 4.650E+OG 
7.485E+OC 3-649EtaC 
7*609E+Ol 1.523EIOi 
2.50lE+OI 2.497El0 1 
3.107E+01 3.015E+OL 
4.437E+0 I 4.31 7E+O I 
4.972E+00 4.982E+OC 
6.S59E-01 2 . 8 1 0 E - 0 1  
4.9b*E-01 3.643E-01 
3.129E-0 1 2.50SE-0 I 
1 - l6OE-0 1 8.237E-02 
7.746E-02 5 . 1 5 5 C - - O i  
7 m 6 07E-0 2 7.5 17E-02 
6.272E-02 4. 180E-Oi 
3.833E-09 21554E-02 
6.176E--03 4.1215-02 
1.117E-03 7.44.11.-04 

2.964E+02 2.753Et02 2,990€*02 
6*796E+00 1.262E+OL 2.053Ct01 
3 . 0 2 7 E l 0 0  3.461Et00 4.360€+00 
2.249E+02 4.220E+O2 6.91 l E + 0 2  
2.495E+01 2.487E+Ol 2.471E+01 
Z.98SE+OI 2.940Et01 2 r 8 7 3 E t O l  
4.258EI-01 4.1245+01 34927E+01 
4.997Et00 5.03BF100 5.095E COO 
2.060E-01 2.249E-01 2.787E-01 
3.385E-01 3.364E-01 3.393E-01 
2.395E-03 2.214F-01 2.067E-01 
7-418E-02 6.796E-02 6.024E-02 
4.478E-d2 3.884E--02 3.228E-02 
8.963E--02 1.0BPE-01 1.208E-0 1 
3.633E-02 3.151E-02 2.618E-02 
2-220E-02 1.925E-02 1.5995-02 
3.582F-133 3.107E-03 2.580E-03 
6.467E-04 5.6081;-04 4.857E-04 
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TABLE A . 5 4 .  (ALPHA.N) NEUTPOhS F P O M  ACTINIDES I N  PWR CL.AOOING U A S T F  

A S  A FUNCTIUN W DECAY T I M E  (eA.515 = 1.0 M T H U )  

S M I O I O S X  F 1.0YF 2.OYR 5.OYR I O - O Y P  3O.OYR 1 0 0 . O Y X  3OC.OYR I . O r ( Y  I O + O K Y  100 .bKY 2 5 O r O K ' f  
. .  

- -  

A 1 2 1 1  
P O 2 1 0  
P U P 1 3  
PO214 
P O 2 1 5  
PO218 
A7217 
RN219 
RN222 
FPZZL 
A C 2 2 5  

U234 
NPZ37 
PU238 
PU239 

PU242 
AM241 
AM243 
CM242 
CUB43 
CUI44 

P U ~ A O  

7 -  L48E-06 1.393E-OE 
3.198E-I 0 7.41EE-I 0 
2.22OE-05 2.270E-Of: 
2-WOE-06 4-352E-06 
3.338E-05 6-504E-05 
7.701E-08 1.3-E-0 7 
2.083E-06 Z.130E-OC 
2.166E-IO 2.335E-Of: 

5.0988-07 5.213E-07 
I -261 5-0 7 1.289E-0 7 
1. Bbl  E-01 I .872€-0 1 
1.1BSE-01 1.186E-01 
1.343E+03 I.378€+02 
L.l33E+02 lr133E+02 
1.962E+02 1 , 9 6 2 € + 0 Z  
6.2098-01 6.2098-01 
I . l 0 7 E + 0 2  2.230E+Oi 
1.315E+01 1.315E+ 0 1 
7*964E+01 1.689E+04 
7 - 3 ? 9 8 + 0 1  7.2028+01 
5-320€+03 5.120Et09 

4. O E ~ E - I  3 3. e566-oe 

2 . 0 2 5 F - 0 5  
1 4546-09 
2-3388-05 
6 -81  3E- 06  
9,457E-05 
Z.119E-07 
2.193E-06 
3.395E-05 
6.037E-08 
5 -365%-0 7 
1.328E-07 
1-8-E-01 
1 .L86E-OI 
1-317E403 
1.133E+01 
1.962€+02 
6 - 2 0 9 E - 0 1  
3-298E+OZ 
1.31 4E+01 
3-5908+03 
7 -  02 9E+O I 
4.928E+03 

3-914E-05 7-044F-05 L.937E-04 6.156E-05 1-81 CE-03 C.170F-03 

2-571E-05 3.089E-05 6.565E-05 3 . 8 5 4 F - 0 4  3.52EE-03 5.4b8E-02 
1-?74E-05 4 .797t -05  3.2598-04 3.914E-03 3.4BtE-07 4.07OC-01 
I.82RE-04 3.289F-04 9.041E-04 Z.874E-03 8-45LF-03 2 . 8 8 I C - O ?  
5-519E-07 1.4926-06 1.014E-05 1.093E-04 1-O84E-03 1 .dbbE-O2 
2.417E-06 218982-06 6.159E-06 3+616€-05 3 - 3 O E - 0 4  3~.130P-03 
6.56lE-05 l r 1 8 L E - 0 4  d.248E-04 I.03Zf-03 3.03475-03 1.03475-02 
1.572E-07 4.25 l t - 0 7  2-  888E-06 3.1 I 4E-05 3.08 E t - 0 4  3 -606E- 03 
5.9  LEE-07 7.094E-0 7 1 - SOBE-06 5 - 65 I E-06 8.09 C f - 0 5  1.286t-03 
1.463E-07 1.750E-07 3.729E-07 Z.18SE-05 2r00iE-05 3.105E-09 
l.916E-01 1 . 9 6 9 E - 0 1  2.16LF-01 2-5138E-01 3.161E-01 3 .?80E-01  
1.189E 01 1-198E-01 1-P62E-01 1 .582€-01 2.37SE-01 3.799E-01 
1-347€+03 1 - 2 9 5 E t 0 3  I.106E+03 6*369E+02 l r 4 1  7E+02 5.63Et-01 
1-133E+02 \ r l 3 3 € + 0 2  I-132t+OZ 1.13OEC02 1>124E+02 1.103€+02 
1.963€+02 1.965E+OP 1.966€+02 1.95€E102 1.91 3t+O2 1.778€+02 
6.209E-01 6.209E-01 6.209E-01 6-2OSE-0 I 6.20 7E-01 6.199E- 01 
6.201E+02 1.0 L 6E+03 1- BO2E+03 2 * 185€+03 1.60 M +03 I .201(€+02 
1.3 LEE+Ol 1.3138+01 1.31 l E + O  1 1 30ZEIO I I .27@E+01 1 - 19 7E+ 0 1  
1,63OE+O1 1#19bE+OI 1.090E+OL 7.921€+00 3 r l e P E 1 0 0  1-3G7F-01 
6.534E+Ol 5.780E+01 3.557E+QL 6-483EC00 5.00%-02 2.022E-09 
4.393€+03 3.628€+03 1.687€+03 I-158Et02 5 - 4 8 a e - 0 1  2.035E-LO 

~ . ~ o o E - o ~  3.22075-08 4.a12~-07 1 . 0 ~ 9 t - 0 5  I.SSCE-O~ > . x 7 e - o 3  
51860E--UZ 3.7.36E-0 1 
917OOE-02 7.69375-01 
7.191E+00 1 .62SE+02  
I . 1 4 1 € + 0 1  1.38LE+O2 
2.737E-01 1.744E+OO 
5.416E-01 a r 2 5 5 E r 0 0  
6.74bE-01 I a524Et0 1 
9-825E-02 64263%-0 1 
l r 5 4 3 E - 0 1  1.224E+O 0 
i.652E--Ol 3ef32ECOG 
4.OBCE-02 9.278E-0 1 
3.21 IF-01 2.6066-01 
4.471E-01 4.3436-01 
6.78375-20 0.0 
t3-593E+01 6.51lE+00 
6.848EtOl 4.712E-03 

5.641E-03 3.478E-06 
5.140E+00 1.08615-03 
1.970E-19 0.0 
0.0 0.9 
2-036E- LO 2.033E--LO 

6.1 o t E - - a i  I 9 3 ~ - o  1 

4.567E-01 
'2.1 3 5E-0 1 
?.2*7E+*2 
1.640E+02 
2.132E+00 

3.093E+OL 
7.S66E-01 
1.453€+00 
7.571Ft00 
1 . R 7 2 E t 0 0  
I.eBSE-01 
a.137E-01 
0.0 
8.655E-OP 
2 . 1 3 8 E - 0 7  
2 . 9 6 Y E - 0 1  
1.IdOE-11 
2.933k-Oe 
0.0 
0.0 
2.030E-LO 

s . i ow+Ga  

TOTALS 
TABLE 
ACTUAL 

TABLE A.55. SPONTANEOUS F lSSION NEUTRONS FPOH ACIINIDES I N  O W U  CLADDING WASTF 
AS A FUNCTION OF OECAY T I q E  (89515 = 1.0 MTHM) 

S%+O.O5% F I a O V P  2.OYR 5-OYR 10.OYD 30.0YR I O O . O V R  3 0 C . O Y H  1.0dY I O . O K V  1 O O . O C Y  P S O . O I ( Y  

~ 2 3 8  5.99OE+OO 5.9908+00 5.990E+OO 5.990€+00 4.990E+00 5*890E+OO 5.990E+OO 5.9906+00 5.99OC+OO 5 * 9 9 0 € + 0 0  5.YYOLt00 5.99LEt00 

PU240 1.051E403 I.051€+01 1.051E+03 1.052E+03 1.042E+03 1.053€+03 1 - 0 4 B E + O 3  1.07 C E + 0 3  9.52575+02 3r668EtOZ 2.631E-02 1.145E-0b 
PU242 J-S?YE+02 3.879Et02 3*879E+OZ 3-879E+02 3*679E+O2 3.879E+Ob 3*879E+02 3.B77€+02 3.873F+02 3.8LIE+OL 3*744E+02 2.479E+02 

cw244 1.031€+05 9.923€+04 9.551E+Ol 8.515Et04 7.032E+04 3.270E+04 2 - 2 * 4 € 1 0 3  l.O62E+00 3.945E-09 3.94Zt-09 3.939t-09 3 . 9 3 5 E - 0 9  
CM246  4.154E+O 2 4. I54E+ 0 2 4.1 53E+02 4.15 1 E*OZ 4.148E+02 4- 136E+OP 4.094E102 3.97 6F to2 3.58 BE+ 02 9.59 PF + 0 L 1.8 0 I c-0 4 5.26 3C- 1 4  

PU238 1.71UE+02 I.83lE+Oi l r830E+02 1.79M+02 1*721E+02 1-470E+02 8 - 4 6 2 € + 0 1  L.75(K+OI 7.49lE-02 9+013€-21 0.0 0.0 

CM2*2 6.428E+04 1+363E+04 Z.B9?€+03 3.?3TE+01 9-653E+QO 8.7978+00 6.393Ef00 1.56EEt00 I .055F-01 1.550t-$4 0.0 0.0 

_______I__ I_ ___-__---L-_-__-_--I_I_________ t_______________________l_________l_____-------------------- 

TOTALS 
TABLE I.69IE+O5 1.1498+05 1.004E+05 8-7228+04 7*1(36E+04 3.472Et04 4.187Et03 1.035E+03 1.705Et03 8r504F+02 3.307'402 :154ZE+02 
A C T U N  1.694€+05 1-149EC05 l.O04E+05 8-?22E+04 7.23M+O4 3.472E+04 4 .187EM3 L.B.TSE+OB 1.70575103 8,504E+02 3 r J O T t + 0 2  2.542E+02 

OVERALL 
1OTALS 
TABLE Z.S62E+06 1.389Ea05 I.11IE+OS 9.402E+04 7.87OE+04 3.977E+04 7.46bE+03 3.893€+03 2.529€+?13 I.O3RE+03 d . ~ B 7 F t 0 2  8.012Et02 
ACTUAL 2.562E+OB I . 3 8 9 € * 0 5  1 . l l l E + 0 5  9.402F+04 7.870Et04 3.977E+O4 7.464EWA 3-892E+03 2.5291+03 1.038t+Od 6.6R7F+O2 8.01dEtO2 
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TneLE 4.56. G P A U 5  UF FISSION PPCIDVCT ELEMENTS I N  P I R  CLADDING WllSTE 
19 A F U N L I I O N  OF OECI(Y T I M E  1 8 A S I S  = 1.0 M T H H )  

H 
LI 
B E  
C 

cu  
Z S  
G A  
4E 
4 5  
SE 
ER 
Y R  
98 
5 P  

2u 
Y 0  

r 

wa 
T r  
R U  
H'i 

A G  
c o  
I N  
SN 
S B  

TE 
I 

X E  
c s  
3 A  

L A  
CE 
PR 
NO 
P H  
S H  
EU 
GO 
T E  
D Y  
H O  
E P  
T Y  
Y 8  

T O T A l  

250.011 

0.0 
9.587E-08 
6.730E-08 
4.76 LE-26 
0.0 
I . 8 9 0 E - l l  
b.322E-10 
3-30 IE-OB 
1.000E-09 
2.54 3E-02 
2.7aa~-03 
6.7681-06 
1.7 095-0 1 
1-750E-0 I 
2.28 PE-OI 
1.98JE+00 

1.669Et00 
1.709E-OL 
I - 30 LE+OO 
2.337E-01 
t.830E-01 
4.102E-02 
5.387E-02 
1.332s-03 
3.372E-02 
S.189E-03 
2.531E-01 
4.6 I5E-0 4 

7.025E-01 
1.351EfQO 
6.08IE-JI 
I.183FtOl) 
5.58 OE-0 L 
2 - 0 1  3 E I O O  
0.0 
4.29 3E-0 1 
6.18BE-02 
C. 8 3  9E-0 2 
1.29lE-03 

7.036E-05 
2.882E-05 
2.783E-08 

I.B~RE-OZ 

I.~IZE-O~ 

6 .91a~-a4 

B . W ~ E - O ~  
i.aosi+oi 



_ -  

.- 
H 3  

5 E  a> 
Pa 8 5  

S R  88 
Y 84 

SR 90 

Z P  90 

L R  91 
LU 93 
kB 93 
ZQ 9 4  
MU 9 4  

MO 46 
uo 91 
NC YB 

RU 44 

RUlOO 
PUlOl 
RUlOZ 
R H 1 0 3  
Q u i n e  
PDlO4 
P O 1 0 5  
R U 1 0 6  
P O 1 0 6  
P O 1 0 7  
P U I O 8  
4 G l O Y  
Poll  0 
cLS110 

a0 87 

zn 91 

La 56 

rc 49 

uoioo  

~ F I Z B  
re130 
c5.133 
C S l d 4  
01134 

cs135 
C S l 3 7  
8.4137 
B 4 l 3 8  
CA13Y 
CE140 

C C l 4 2  
N O 1 4 3  
C E 1 4 4  
N O 1 4 4  
NO145 
NO1 16 
P H I 4 7  
5111+7 
V 0 1 4 9  

Mi1150 
SM140  
5115% 
E U 1 5 3  
snipia 
E U I 5 4  
GDISa 
cot55 
SUWTUT 

T O T A L  

P R ~ L  

supan 



Y 
3E 

C 
C U  
SE 
KR 
R e  

S P  
V 

Z R  
NB 
MO 
TC 
R U  
R:I 
OD 
A G  
c o  
[ N  
SN 
5 8  
TE 

I 
XE 
c s  
BA 
LA 
CE 
P R  
NO 
P H  
SH 
EU 
GD 

31 
HO 
ER 
TH 

r e  

TAeLE A.58. CUPIFS O F  F I S S I O h  PPODUCT EILEYCNTS I N  Psi? C L k O O l N G  WASTE 
A S  A FUNCTION O F  DECAY TIME (BASIS = 1.0 MTHH) 

S M I O - O S X  F i . o v ~  2 . 0 ~ ~  5 . 0 1 ~  1 0 . 0 ~ ~  ~ D ~ O Y P  1 0 0 . 0 1 ~  ~ O C ~ C I R  I .OKY 1 o . o ~ ~  1 0 0 . 0 ~ ~  2 5 0 . 0 ~ 1  

I -6OOEi02 1.512E102 1 - 4 3 0 F r 0 2  1 . 2 0 8 E t 0 2  9.12bEC01 2.970E+01 5.A3P.E-01 7.777E--06 6.711E-23 0.0 0.0 0.0 
I.437E-05 1.437E-05 1.437E-09 1.437E-09 1.437E-09 1.437E-09 1.436E-09 1.431E-09 1.436C-09 1.430E-09 1.376E-09 I.28'3E-09 
2 . 9 0 ? F - - L 2  2.902E-12 2.901E--32 2.900E-12 2.89RE--12 2.891E-I2 2.867E-.LZ 2.79EE-12 2.5 ILE-12 8.6555-13 1.616E-17 2-123E-2S 
1-577E-32 0.0 0.0 0.0 0.0 0.0 0 .O 0.0 0.0 0.0 0.0 0.0 

2.046E-04 2.046E-04 2.046E--OJ 2.046E-04 2.046E-04 2.046E-Ob 2.044E-94 P-OOCE-04 2 1 0 2 Y - 0 4  1.8395-04 7.040E-05 I r l Z I E - 0 5  
1.BlBE-04 1.700E-04 1 . 5 3 8 E - 0 4  1.316E-OI 9.524E-05 2e613E-05 2.828E-07 7r030E-13 I . 8 5 l E - 1 4  1.797E-14 1.335E-14 8.134E-15 
2.5901--03 1.398E-OE 1*067E--08 L.Ob7E-08 L.017E-08 1.067E-08 I . 0 5 7 E - 0 8  lmO6lE-08 1.0676-38 1.067E-08 1.067E-08 L a O b ? E - O @  
8.488Et01 3.566EIOI 
1 .231E+02  3.650E+01 
L-457E+02 2 . 7 8 7 E t O C  
2.820E+02 6.391E+00 
2.782E-15 0.0 
6-53RF-03 6a538E-02 
2.644E+02 loO84E+Oi 
2.595E102 1.083E+Oi 
5.61 3E-05 5.613E-0 E 
1-439E+00 5.224E-01 
I.091E-01 2.682E-Oi 
2.804E-04 1.672E-OC 
9.204E-01 1.474E-01 
6. 832E tO 0 5 . 2 3 3 E I  0 C 
8.856E+00 1.838E+00 

1.12bE-07 7 r  226E-17 
1.191E+02 91867E+01 
4.899E+01 4.772Ei01 
1.71 4E-0 1 4 0  334E--I C 
4.540€+02 1.751E102 
4*319E+0? I .  772E+Oi 
I.46XE-02 2.390F--Li 
6.243€+01 4,714€+01 
1.799E-01 l m ? S 5 E - - O I  
0.148Et00 7r292E+OC 
I -425E-02 5.0 07E-0 L 
I.092E-01 3.293E-OL 
l r 1 7 3 E - 1 6  0.0 
1 -266E-06 1.266E-06 
1.130E-05 2.270E-21 

5 . 9 2 9 ~ 4 7  2. 2 2 4 ~ - o e  

3.451EtOl 3.213E+Ol 2 . 8 5 3 F + O I  I .772E+Ol 
3.453Et01 3.21bE+OI 2.053E+01 1.773E+OI 
5-4196-02 9.03hE-Oe 9.032E-04 9.032E-04 
1.231E-01 2.502E-04 3.863E-04 6.879E-04 
0.0 0.0 0.0 0.0 
6.538E-03 6.530E-03 6.538E-03 6.537E-03 
5.444E+O 1 6 - 9 1  R S + O O  2.222E -0 I 2 -366E-07 
5.444E+01 6.91RE100 2 . 2 2 2 E - 0 1  2.366E-07 
5.613F-05 5.61=--05 5.6136-05 5.613E-05 

2.531E-02 2.195F-02 1.731E-02 6.691E-03 
I.000E-08 9.607E-15 7.44lE-15 7.44LE-15 
2.733E-02 9.902FI-04 4.809C-04 4.565E-04 

I . 0 4 9 E + O O  4.69 IE-0 I 1.3eZE-0 1 9.007E-04 
2.224E-08 2.224E-08 2.224E-08 2.224E-08 
4.148E-26 0.0 0.0 0.0 
8.375E+01 5.856F+01 4.332E+OL 2.582E+01 
hs663E101 4.351E+OI 3.876€+01 2.4428+01 
5.465E- 1 4 5.465E- 14 5.465E-14 5.465€- 1 4  

?.270E+OL 5.025E*00 5.852E-02 1-075E-OY 

3.619E+OL 1.638E+01 4-371E100 8.2198-02 
1.771E-01 I.731E-01 1.665E-01 1.427E-01 
6.587E+O0 4.879Ef00 3.003Lt00 4.955E-01 
1.759E-03 7.627E-05 4.087E-07 5.245E-lb 
9.930E-95 2.722E-09 6.782E--17 0.0 
0.0 0.0 0.0 0.0 
1.265E-06 I.263E-06 1.259E-06 1.245E--06 
4.562E-33 0.0 0.0 0.0 

1 . 8 9 7 ~ - 0 1  9 . 0 7 e ~ - 0 3  5 . 7 3 7 ~ 0 5  1.333~-08 

4.073~+00 I . 9 2 3 ~ + 0 0  5.506~-01 4. I ~ S E - O ~  

7 . 1 8 * ~ + 0 1  4 . 9 6 5 ~ i 0 0  5 . 7 8 2 ~ - 0 2  1.458~-oa 

7 . 5 3 6 ~ - 1 3  7.784~-13 7.80 ZE-L 3 7.8oze- I  3 

3.349E+00 2.871E-02 1-667E--09 0.0 
3.350ElO0 2.87lE-02 1 4 6 8 E - 0 9  0.0 
9.032E-04 9.03lE-00 9.028L--O4 8.991E-04 
8.533E-04 8.58CE-OJ 8n577E-04 8.542E-04 
0 r O  0.0 0.0 0.0 
b.536E-03 b r 5 3 X - 0 3  6.517E-03 6.329E--03 
2-945E-28 0-0 0.0 0.0 
2.945E-28 0.0 0.0 0.0 
5.613E.-05 5 - 6 1  :E-05 51012E-05 5-607E-05 
9.099E-09 3 . 0 S L E -  a9 6.b9M-11 3.119E-32 
2.405E-04 1-7YCE-08 b.46RF-23 0.0 
7.441E--15 7.44 LE-15 7.Q4LE-15 7.441E-15 

4.425E -04 4.42 :E-04 - a 0  IE- 04 4. I35E-04 
2 - 2 2 J E - 1  I 1. I I 7 E - - I  5 L.117E- 15 I.117E-I 5 
2.220E-08 2.22qE-08 2.224E-08 2.223E-08 
0 .O O n 0  0.0 0.0 

4.0451+00 o.765E-02 4-510E-09 0.0 
5-46SE- -14  5. a6 EE-14 5 0465E- 1 4  5.46 5E-14 
I -352E-09 1-35ZE-08 1.35EE-08 Ls352E-08  
0.0 0.0 0.0 0.0 

7.06IE--IO 0-0 0.0 0.0 
8.32bE-02 I -784E-02 8 -  L 15E -05 2*302E--OO 
1-609E-03 7 = 6 b i E - l 0  1.949E--25 0.0 
2.09LE-lb 2.09CE-16 2.096E-16 2.096E-16 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
1 .19SF-06 1.06EE-06 7.107E-07 3.927E-09 
0 .O 0.0 0.0 0.0 

4.14 Z E - O ~  3.89 CE-O" 3 .a6 IE- 0 4  3.627~-04 

5. L ~ ~ E + O O  5. os e ~ - 0 2  I -?25c-a4 I .  7 2 0 ~ - 0 4  

7.802~--13 7. ao PE - 1  3 7. a o z ~ - i  3 7. O O Z E - L ~  

0.0 
0.0 
8.632E-04 
8.201E-0 4 
0.0 
4.7221-03 
0.0 
0.0 
5 - 5 5  3E-0 5 
0.0 
0.0 
7.441E-15 

2.21 6E-Q4 
1 - 1  17C-- l5  
2 .2  1 4C-00 
0.0 
1 .674E-04 
0.0 
5.465E--14 
I -352E-08 
0.0 
7.80 ZE-- 1 3 
0.0 
2.302E-09 
0.0 
2m096E--L6 
0.0 
0.0 
I .  oa I € - 3  I 
0.0 

1 . 9 4 4 ~ 4 ~  

0.0 
0.0 
8.065E-Oe 
7.66 Z E  -0 4 
0.0 

0.0 
0.0 
5.46 5E-05 
0.0 
0.0 
7.44 I E-1 5 
6.874E-05 
7.83bE-as 
1.1 17E-IS 
2 . 2 O O E - 0 8  
0.0 
1.600E-04 
0.0 
5.465E-14 
1.352E-OB 
0.0 
7.802E-13 
0.0 
2.302E-OS 
0.0 
2.096E-Id 
0.0 

0.0 
0.0 

2.89aE-03 

0.0 

1.112E-05 1-755F-Oe 3.86bE-07 b.050E-00 9.856F-09 7.2lOE-12 7.635E-23 0.0 0.0 0.0 0.0 0.0 
T O T A L  2.463€+03 l.OlOE+OE 6.443E+02 31349E+02 2.392F+O7 1.16lE+O2 1 - 7 3 4 E W l  1.825F-01 9.617E-03 9.270F-03 7.115E-03 4.8P.7E-03 
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H 3  
SE 7 9  
i P  so 

T 91 
2R 93 
NU 93u 
ZP 55 
NB 45 
TC 99 
R U 1 0 6  
an106 
P O 1 0 7  
Fa126 
TE125M 
S N l Z 6  
58126 
5 R l S H  
CSI34 
CSl35 
cs137 
RA137H 
CE144 
nu144 
"CL144M 
LM147 
S H l S l  
EU154 
EU155 
5 U M l O T  

TU r A L  

v cn 

TAQLE 8-59. 

1. S l Z C + O  2 
2 -046E-O 4 
3rS34E+O I 
3-S35C+0 1 
1. I48E+OC 
9- O3ZE- 0 4 
1. L16E--04 
2.786Et0 c 
&370E+00 
6.636E-03 
I .083€+02 
1 - 083E60 i 
5.613E-05 
S.231€+0 c 
I 276E+O C 
3.8888-04 
5.443E-05 
3. 88EE-0 h 

1.72SE-04 
5*04SE+OI 
4.772ECOi 
1.730E+02 
1.751Et02 
2 . 1 0 1 E + O O  
4.713EtO 1 
I a785E-0 1 
4-6508+00 
2.639E+OO 
I r O O e E + O L I  

4 , a z ~ ~ t o i  



n 
B E  

C 
cu  
SE 
KR 
R B  
SP 

Y 
ZR 
NB 
MO 
TC 
R U  
R H  
P D  
A G  
c o  
I N  
SN 

TE 
I 

XE 
CS 
€ ! A  
L A  
CE 
P R  
N D  
P M  
S U  
EU 
GD 
T B  
D Y  
no 
EP 
T M  
TOTAL 

s e  

T A B L E  k . 6 0 .  WATTS O F  F I S S I O N  PPODUCT ELEMENTS I N  PUR CLAOOING WASTF 
A S  A FUrlCTlON OF DECAY T I M E  lBAS1S = 1.0 UTHM) 

S M + O i 0 5 %  F I.OYF 2.OYP 5.OYP 10-OYR 30,OYP 100.OYQ 3OO.OVR 1.0KY 10.OIY 100.011 250.0KV 

5.396E-03 5.092E-01 4.814E-03 
I.724E-12 1.724E--1 i 1 -724E-I  2 
8.509E-16 8.508E-1€ 8.507E- I6  
2. E32E-35 0.0 0.0 
5.095E-08 C . O 9 5 E - - O e  5.095E-08 
2 -723E-07 2. S 5 X - 0 7  2.393E-07 
L.I~OE-OS 2.3aa~-ii 8.915~-12 
~ . L O ~ E - O I  ~ . ~ I * E - O Z  ~ . O O ~ E - O Z  
5. I Z ~ E - ~ I  2. oonE-o 1 I . 9 1 4 ~ - 0  L 
7.38lE-01 1.411E-02 2.700E-04 
I.349E+00 3.058E-02 5.884E-04 
8.935E-18 0.0 0.0 
3.279E-06 3.279E-06 3.279E-06 
1.767E-01 6.695E-01 3.237E-03 
2.076E+0 C I.O39E+0 C 5 -72 1 E-0 1 
3.32711-09 3-327E-OF 3.327E-09 
2.385E-02 8.65RE-01 3.144E-03 
3.50OE-04 4-572E-OE 4.26LF-05 
8.260E-07 4-940E-OF 2.961E-I I 
2.664E-03 3.897E-04 5.796E-05 
2.251E-02 1.638E-02 Lm274E-02 
I.OSlE-02 I .602E-01 8.87lE-04 
I.965E-OS I .029E-11 L.029E-11 
1.083E-10 6.952E-20 3.991E-29 
7.441E-0 1 5.466E-0 1 4.052E-01 
1.9RE-OI 1.874E-01 I.83lE-01 
2.873E-03 7.265C-12 9.415E-17 
3.231E-01 l .16 lE-01 4.765E-02 
3.137E+00 1.287EtOC 5.283E-01 
3.528E-05 4-040E-15 4.626E-25 

2.109E-05 2.093E-05 21077E-05 
4.804E-02 4.353E-02 4.006E-02 
1.229E-05 4.316E-06 1.516E-06 
8-89hE-04 216828-0Z 8.087E-07 
I -369E- I S  0.0 0.0 
1.403 E- 0 8 1 - 4 02 E- 0 e 1-40 I E- 0 8 
2.277E-12 4.576E-2 a 9.194s-3 6 

9.612E+00 3.562El O C  l.C197E+00 

3 . 4 9 8 ~ - 0 2  ~ . 6 9 3 ~ - o i  ~ . 2 9 a ~ - o z  

2 . 1 4 o ~ - o e  3 . 0 1 9 ~ - 0 5  4.434~-10 

4.068E-03 3.073E-03 9.999E-04 1.965E-05 
I .  7 2 4 ~ -  a 2 I .  7 2 4 ~ - 1 2  I .7 i 4 ~ - 1  z I .  724E-12 
8-504E -16 8.499E-16 8.479E- Lb 8 sa07E-I 6 
0.0 0.0 0.0 0 .O 
5-095E-OR 5.094E-08 5.093E-08 5.097E-08 
1.971E-07 1.427E-07 3.915E-08 4.236E-LO 

3.729E-02 3.311E-02 2.057E--OZ 3 . 8 8 7 E - 0 3  
I.781E-01 1.58IE-01 9-8241-02 1.05dE-02 
1-068E-07 I.049E-07 1.049E-07 1.049E-07 
4.586E-OR 6.915E-08 1.226E-07 1.519E-07 
0.0 0.0 0.0 0 .O 
3.279E-Oh 3.279E-06 31278E-06 3.278E-06 
4.113E-04 3.321E-05 1.006E-11 I -751E-32 
6-635E-02 2.13LE-03 2.269E-09 2.824E.-30 
3.327E-09 3.3276-OY 3.327E-09 3.327E-09 
1 . 5 0 5 C  -04 9.508E-07 1.212E- LO 8.405E-11 
3.694E-05 2.913E-03 I .126E-05 4.049E-07 
1.71OE-17 1.067E-17 1.067E--17 I -067E-17 
1 . 0 5 9 E - O G  6.655E-07 6.206E-07 5.360E-07 
6-016E-03 I.726E-03 1.750E-05 5.952E-06 
3.943E--O4 1.125E-04 7.87OE-07 1 -869E--14 
1.029E-Ll 1.029E-11 I . O Z 9 E - 1 1  I -029E-11 
0.0 0.0 0.0 0 .a 
I -78RE-01 6.915E-02 2.858E-02 5.665E--O3 
1.708E-01 L.522E-OL 9.588E-02 1.902E-02 
9.413E-17 9.413E-17 9.413E-17 9.413E-17 
3.294E-03 3.836E-05 7.044E-13 0 . 0  
3.658E-0 2 4 m 253E-04 7.8 I 1  E-12 0 -0 
0.0 0.0 0.0 0.0 
5.87611--03 1 -568E-03 7.961E-06 7.392E-14 

3 - 1 2 b E - 0 2  2.069E-02 1.055E-03 1 -435F-05 
6.573E-08 3.522E-IO 2.757E-I8 2 . 7 2 4 E - I 8  
2-217E-11 5.524E-19 0.0 0.0 
0.0 0.0 0.0 0.0 
I -399E-08 1.395E-08 1.379E-08 1.37t-E-08 
0.0 0.0 0.0 0 .O 
L.042E-11 1.528E-12 IrL18E-15 l . l 8 d E . . 2 6  
7.194E-01 4.424E-01 2.484E-01 4.720C-02 

8 . 9 1 5 ~ - 1 2  8 . 9 1 5 ~ - 1 2  8.915~-12 a . 9 1 5 ~ - 1 2  

2 . 0 2 9 ~ - 0 5  1.952~--05 i . 6 7 4 ~ - 0 5  9.762~-06 

2.61EE-LO 2.26OE-27 0.0 0.0 
1.72 4E-L 2 I - 724E-- 12 1.7 I TE--12 1 - 6 5  I E- l  7 
8 . 2 0  (E- I 6  7.540E- I t 2 m 538E - - I  6 4.738E-2 1 
0.0 0.0 0.0 0.0 
5.079E-08 5 r O b I C - 0 8  4.579€--08 1 . T 5 3 E - 0 8  
1.011E-15 1 -536E-17 1.491E-17 1 v10RE-17 
8 s  9 1 EE- 1.2 8.915E-I 2 8.9 15E-12 8.91 5E-12  
3.13:E-05 1-935E--12 0 - 0  0.0 
1.591E-04 9.243E-I2 0.0 0.0 
I.O4iE--07 1.04'3-07 1.045E-07 1.003E-07 
1.527E-07 1 -527E-07 1.519E-07 1.453E--07 
0.0 0.0 0.0 0.0 
3.27CE-06 3.268E-06 3.17aE--06 2.368E-06 
0.0 0.0 0.0 0.0 
0 . 0  0.0 0.0 0.0 
3.327E-09 3.327E-09 3.324E-09 3.292E-09 
2.822E-11 6.185E-I3 2.8BIE-3l) 0.0 
3.024E-11 1.089E-25 0.0 0.0 
I.067E-17 L.067E-I7 I.067E-17 1 . 0 6 7 E - 1 7  
4.87LE-07 4.815F-07 4.528E-07 21425E-07 
5.943E-Ob 5.9IE'5-O6 5.557E-06 2.978E-06 
1.671E--19 1.67lE-19 I.671E-19 1.671E-19 
1 . O B S E - l l  L .029E--LI 1.028E-11 I .02QE-11 
0.0 0.0 0.0 0.0 
5.58 IE-05 5.757E-OR 5.741E-OS 5.587E-08 
1.872E-04 1.771E-11 0.0 0.0 
9.413E--17 9.41.1L-17 9.413E-17 91413E--17 
0.0 0.0 0.0 0.0 
0 . 0  0 . 0  0.0 0.0 
0 . 0  0 .O 0.0 0 . 0  
0 . 0  0 .O 0.0 0.0 
2.092E-06 9.54611-09 3.LSLE-11 3.15LE-11 
6.OZCE-12 L.470E-27 0.0 0.0 
2 . 7 3 i E - I 0  2.73ZE-IR 2:132E-L8 2.732E-18 
0.0 0 . 0  0.0 0 . 0  
0.0 0.0 0.0 0.0 
I .  L B O E - O ~  7.874~--99 4.3501-1 I I .  153~-33 
0 . 0  0.0 0.0 0.0 
0 . 0  0.0 0.0 0.0 
*.476E-04 1 ~ 0 0 5 E - O S  9.546E-Ob 5.911E-06 

0.0 
1.547E-12 
6.225E-29 
0.0 
2.537E-09 
6.75OE--18 
8.9 L5E-PP 
')r 0 
0.0 
9.370E-08 
1.35 7E-07 
0.0 
1.453E-06 
0.0 
0.0 
3.240E-09 
0.0 
0.0 
1. Ob 7E-17 
8.573E-08 
1.053E-06 
1.67 1 E-1 9 
1 .OI8E-11  
0.0 

0.0 
9.413E--17 

e.340~-08 

a.0 
0.0 
0.0 
0.0 
3 .15LE-11  
0.0 
2.73 1 E - 1 8  
0.0 
0.0 

0 .0  

0 - 0  
2.882E-06 

0.0 
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". 
n 3  

S E  79 
5 P  90 

v Y O  
Y 91 

ZR 93 
NB 93H 
ZP 45 
Ne 95 
TC $9 
R u t 0 6  
HI4106 
PD 107 
A G  L1OM 
sa125 
S N 1 8 b  
58126 
5 6 1 2 6 M  
CS1.34 
C b l 3 5  
C S 1 3 7  
R A l B 7 M  
C E l b O  
PH149 
P M 1 4 7  
SMLSI 
E U 1 5 4  
EU155 
s u w m  

rui A L  

T 9 W E  h . 6 1 .  WATTS OF P P I N C I P A C  FISSION OPCIJUCT NUCLIDES IN YYR CLAUUING WASTE 
4 5  A F U N C T I O N  OF 9 E C A Y  T I M E  ( B A S I S  E 1.0 MTHHJ 

sm+o.ilsX r- I . O V E  Z - O Y W  4 . 0 ~ ~  L O . U Y R  30.019 s 0 t i . 0 ~ ~  IOC.UYH I .OI(Y L O . O K V  I I I O . O K Y  ~ s 0 . 0 ~ ~  

0.0 
s . 5 7 9 r - U S  
0 . 0  
0.0 

I -  +45+-07 
1-51 JP-0 7 
0.0 

O"0 
3 - 1 7 4 E  06 
0. n 
0* 0 

3r324E 011 
0.0 
0. u 
4 - 5 2 4 F - 0 7  
Y.381F-07  
4.6 I 9 E -  C 6  
0 s  I> 

0.0 
c.0 
0.0 
0.0 
J.O 

0. 0 
I O *  0 
9 . 5 Q S E - U f  

n- o 

5 .141t -UR 

0.0 

0.0 
l a F S 3 E - 0 1 3  

0.0 
0.0 
1 .003E-07  
I -453E-07 
il 
-1 . 0 

2 .%BE-06 
0 . U  
0.0 
3 . 2 O Z E - U P  
u . O  

0.0 
2.185E--07 
5.l027E-il7 
214755-06 
0.u 
5.5H7E--OU 
0 . I1 

0.9 
0.0 

0.0 
0.0 

0.0 
0.0 
5 - 9 1  I E - G 6  

0 . 0  

0.0 

0.0 



T A B L F  A . 5 2 .  P H U i O N S  FPO'I  F I S S I O N  PPODUCTS I N  P U P  C L A D D I N G  WASTE 
AS A F U N C T I O N  OF DECAY T I M E  ( B A S I S  = 1.0 HTHMl 

SM+O.OSX F l e O Y F  2 . O Y R  5 . O Y R  I O e O Y P  30-OYR 100.0YH 3 0 C . O Y R  1 .0KY 1 O . O K Y  1 0 0 . 0 K Y  250.011 

1.500E-02 
2.500E-02 
3.75uE-OZ 
5.750E-02 
8.500E-02 
1.250E-01 
2.25 OE- 01 
3.?LOE-- 01 
5.750E-0 1 
8 . 5 O O E - 0 1  
1 . 2 5 O E + O O  
1 m750Et00 
2.250E+00 
2.750E+00 
3 - 5 O O E  + 0 0 
5 . 0  OOF+ 0 0 
7.0COE+00 
I - I OOE+O 1 

T O T A L  

M E V I S E C  

2.391E+13 I.065E+12 5.079E+12 
5.362s e l  2 2.390E+1 i I -340E+I  2 
5.435E4 I 2 2.406E+ 1 i 1-30 I E+ 12 
4.901E+l2 2 . 2  L4E+1 i 1.208Ft12 
3 . 4 2 i E + I  2 1.549E+12 8.274E+Ll 
4.5 1 4 E  '1 2 1.757E+ I2 8.80 2E+ I I 
2.964Et l2  1.351Etl i 7 - 2 2 8 E l l 1  
I .550E+L2 7.314Ell  I 3 . 9 8 9 E t l l  
1 -034Ftl3 5.9lOE112 4.333E+12 
1.679Et13 2.15lEtl2 1.299E+12 
6 . 2 1 6 C t l l  3.626E+11 2.386E+11 
7.101 E+I  0 3.090E+I C 1.591E+I 0 
1 . 3 2 5 E + l l  5 . 5 1 7 E + 1  C 2-310F+lO 
2.031E105 9.053EtOE 4.5LLE+08 
2.256E+O@ 1. I 2 5 E I O  I 5.658E+07 
2.774i--U d 2.842E -0 E 2.894E-08 
I . B O O E - 0 9  1 . 0 4 4 E - O i  1.870E-09 
I .  L ~ R F - I  o I .  I 6 6 ~ - - 1  o I .  I 8 8 ~ - 1  o 

0 . 0 0 2 E + 1 3  3-156E+11 1.847E+13 7.618Et12 5 . 0 6 8 E t l 2  2.908E+12 5.533E+l I  5.151E+09 1.158E+OFI ImIOOE108 6.814€+07 ?.365E+07 

2.451E+13 7-2275+12 4.707E+12 2.204E+12 1.290E+12 6 . 7 2 0 E i l I  1.284Flll 1.26iE+09 3.005E+07 2.022E+07 1.532E+07 5 ~ 6 1 5 E 1 0 6  

18 GPO'JP SPECIFIC ENERGY R E L E A S E  RATES. 4EV/WATT-SEC 
B A S I S =  M E T R I C  T O N  O F  I N I T l b L  HEAVY M E T A L  A T  A R E P R O C E S S I N G  TIME O F  160 D A Y S  

EHEAN 

L - COOE - 02 
2.5 OOE- 02 
3.750E- 02 
5 m75CF-02 
a.5aoc-02 
L .25CE-O1 
2.250E- 01 
3.750E-01 
5.750E-01 
8.5OOE-0 I 
I .  230E+OO 
I .75OE+O0 
2.250E+00 
2 - 7 5 0 E t 0 0  
3.500E+00 
5 . O C O E + O O  
7 - 0 OOEIOO 
I - L O O E + O I  

T O T A L  

G A M  PO* 

3.367E+04 2.449E+04 1.490Ci04 
1.278~+04 8 . 1 5 5 ~ + 0 3  5 . 1 4 4 ~ + 0 3  
1 -8 OBEt04 1.28 OE +04  7 - 376E t03 
2.543C+04 Im826Et04 1.103E+04 
2.413E+04 1.471E+04 9.824F103 
3.145Et04 1.995Et04 1.014E+04 
5.477E+04 3.775E+04 2.24LE+04 
4.885F+04 2.91 6E+O4 1 . 6 0 9 E + O i  

4 .16  I E+05 I .082E+05 1.266E+04 
1.3 14EC05 6 m 607E +04 1 - 3 0  1E+04 
6.53LE+03 2.876E+03 7.704E+02 
3.991€+03 6.388EE01 4.3S9E-02 
1.547E+02 4.900E+00 5.3741-06 
2.517E+01 8 . 0 8 4 F - 0 1  8.60GE-07 
L -494E-13 1 -523E-13 1.533E-I3 
1.357E-14 1 -383E--14 1.393E--34 
I .349E-I5 Lm375E-IS 1.384E-15 

1 . 3 9 6 ~ t o 6  9 . 4 4 6 ~ + 0 5  5.489~+05 

3 - 0 1  +E-0 I 
I .553E-01 
7.368E-02 
1 - 7 0  LE-0 I 
3.66 OC-0 1 
5.054E-02 
8.999E-02 
2.956E+O0 
1.005Et01 
7.448F-0 I 
2.658E-0 I 
1.587E-05 
6.200E--13 
3.846'--13 
3.605E-13 
I .533E-13 
1 -393E-14 
1 -304E-I 5 

2.451E+07 7.227EIOC 4-707E+O6 2.204E+06 1.290E+06 6.730E105 1 - 2 8 4 t t 0 5  1.263Et03 3.005Ei01 2.822E+01 1-532E+OI 5.615E+00 

3.929Ei-00 I .  158E+OC 7.546E-01 3.532E.-01 2.067E-01 L.079E-01 2.059E-OE 2.031E-04 4.017E-06 4.524E-06 2.456E-06 4m001E-07 
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APPENDIX B: CHAXACTERIZATION OF BWR SPENT FUEL, HIGH-LEVEL 

WASTE, AND FUEL-ASSEMBLY STRUCTURAL MATERTAL WASTE 
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Appendix B . l :  Characteristics of BWR S p e n t  Fuel 



T A B L E  8.1.  GPAMS O F  h C T I V A T I C N  PPODlrCT EL€'.tEhTS I N  RWP S"E"IT FUFL 
A S  A F U b C T I O N  O F  CECAY T I M E  I R A S I S  = 1.0 M I H M )  

r , i  I.OYE 2 . 0 Y R  5.OYP l O . O Y 9  30.0YR 1 0 O . O Y R  3OO.OYR 1 . O K Y  1 0 . O K Y  1 0 0 - O K Y  2 5 0 . 0 K Y  

7+426E+00 7.425E+00 7.623Et00 7.418Et00 7.415€+09 7.40"E'OO 7.39?E+23 7.395EtOU 7.399Et00 7.399E+00 7.399Et00 7.399€+00 
l .669ElO0 1.670E100 1.672Et00 I.b75E+00 1.680E+00 l s 6 9 1 E + 0 0  I .695E+00 I.E?tE+OO 1.696Ft00 I . 6 9 6 E t 0 0  I ~ S 3 6 E t 0 0  1.696Et00 
I.O99E+OO 1 - 0 9 9 E i 0 0  I.OP7E100 I.099EtOO 1.099E100 1 .07?EL00  l . O 9 9 E > 0 0  1.099Et00 I .099Et00 1.099E+00 1.39?E+00 1.099Et00 
8 .02*E-O1  8-OPLE-04 8.02LE-04 8.02dE-04 8.024E-04 8 . 0 2 4 E - 0 4  8.024E-04 8 . 0 2 E - 0 4  8.OZhE-04 R.022E-04 8.3055-04 7.977E-04 
9.966E-01 9.86bE-01 9.955F-01 9,966E-01 9.966E-01 9.966E-01 9.96hE-01 9 . 9 0 t  I 9.966E-01 9.966E-01 9 - 9 t 6 E - 0 1  9.366E-01 
2.035E102 2.035E+02 2.035Et02 P.O35E+02 2.035E+O2 2.03SEt02 2.035F102 2 . 0 3 5  2 2.035Et02 2.033E+02 2 - 0 3 L E + 0 2  8 . 0 3 l E t 0 2  
1.390E+02 1.390E+Oi 1.3905102 1.390Et02 1.390ECO2 l s 3 " 0 E t 0 2  1.390Ct02 1.390 2 1.390E+02 1.393E+02 1-394E+O2 I - 3 9 4 E + 0 7  
1.350E+05 1.350E+OE 1.350Eb05 1.350E+05 1.350E105 I.35OFt05 1.350E105 1.350:*08 1 a350E105 1 - 3 5 0 E t 0 5  1 - 3 5 0 E t 0 5  1 . 3 5 0 E t 0 5  
1.070E+OI 1.070Cc01 1.070E+Ol L.O7CC+Ol 1.070E+Ol 1.070Et01 1.070E+Ol 1.070Fc01 I .070E+01 1.070E+01 1 .070Et01 1.070E+01 
3.63:E 0 4  3.635C--09 3.635F-01 3.635E-04 3.635E-04 3.635L-04 3.635E-04 3-63EE 0% 3.635E-94 3.635E-04 3.635E-04 3r635E-06 
1 .497EtOl  I .497E+Ol 1.497EtOl I .49?E+Ol  1 . 4 9 7 F t 0 1  1,49iE+01 1.497Et01 1 . 4 9 i E t 0 1  1.497EtOl 1.497E+01 1.497E+Ol 1 .497E?Ol  
2.03?E+00 2 . 0 3 2 E + O C  2.032Et00 2.032€+00 2 . 0 3 2 E + 0 0  2 - 0 3 2 E 1 0 0  2.032Et00 2.032F+00 2.032Et00 2.032E+OO 2 . 0 3 Z F f 0 0  2.032Et00 
5.06OE+OI 5 . 0 6 0 E I O l  5.060Et01 5.060E101 5 . 0 6 0 E t O l  5 r O b O E + 0 1  5.060Ct01 5.060Ft01 5.050EtOl 5.060E+OI 5.060"+01 5.060E+OI 
5.178E+OE 5.178E+O2 5.178E+02 5 .173 i+02 5.178E+02 5 . 1 7 8 E C 0 2  5.1781 $ 0 2  5.17eEt02 5.175Ei 02 5.178€+02 5.1751C02 5.1785+02 
5.744E+01 5.74AE+OL 5.744E+OI 5.74aE+OI 5 .744Et01 5.7A4FCOl 5 .744EfOl  5 . 7 4 4 E t O ~  5.74*E+OI 5.744E+01 5.744€+01 5.744EtOl 
3.495€+01 3.495E+OI 3.495€+01 3.495€+01 3.495E+OL 3.495E+OL 3.495EL01 3.49EEe01 3+495E+Ol  3.495E+01 3.495E+Ol 3.4955101 
5.308ElO0 5.308E+00 5.309E+00 5.309E+00 5.309E+OO 5.30'2Ef00 5.308E1-00 5.30eE+00 5.309€*00 5.301E+00 5 .240Et00 5.162iI+OO 
I.303E-03 I.30OE--02 I.300E-03 1.303E-03 1.307E--03 1.322E-03 1.374E-03 L . 5 2 E F - 0 3  2.053E-03 8.774E-03 6.886E-02 l . 4 5 l E - 0 1  
4.573E-04 4.573E-39 4.573E-041 n . 5 7 3 C - 0 4  4.57aE-04 4.578E-04 A.590E.04 4.621c-nd K 7 2 6 E - 0 4  5.919E-04 I -391E-03 1.889E-03 
2.000E+OO 1.999EC00 1.999E+OO l1999E+0O I .999Et00 1.999E+00 1.999E+00 1 . 9 9 i E f 0 0  1.999Et00 1 .999El00  1.999Et00 1-998E100 
1.025L 0 4  9.486E-OC 9 . 7 6 l E - 0 5  9.859E-05 9.860E-05 9-860E-05 7.360C-~1)5 9.860E-05 9.55OC-ii5 9.860E-05 9.eLOC-05 9.860E-05 
3.?A?E'CL 3.949E.Oi 3.9b"FtOL 3 .949Et01 3 .949EtOl  3.04?Eh01 3 . 9 4 9 C + l ) l  3.945F+01 3.?*9E*OL 3-Y49E+01 3 .9L9Ft01 3.949EtOl 
I.B15E+01 1 .833Et01 1.833E+Ol 1.833Et01 1 .R33FIOl  1.833E+Ol 1.833E+Ol 1.833E+Ol 1.833EfOl 1.833E+Ol 1.833E+Ol 1.833EtOL 
1.083EtOa 1.083E+04 1.083Et04 1.083Et0" I .083Et04 1.083i lO'L 1.083E+O" 1 9 0 8 3 E t C 4  1.083E+04 1.083Et04 L.O83E+04 1-083C104 
I.O12E+03 1.012Et03 I.OLZECO3 I.O13E+03 1.013E103 1aOl3E+03 l.O13E+03 1.012E+03 1.013FCO3 1.013Et03 L.O13E+O3 1.013Et03 
3.625E+Od 7.hP5Ef04 3.625E+04 3.625E104 3.625EtOe 3.bZF.Ff09 3.025Lf04  3.6ZEEtOL 3.6255-:-OR 3.625Et04 3.625ECO" 3.625E+04 
6.233F+OI 6.196E+OL 6.188Ef01 6.103EtOl 6.038E+Ol 5 .973ElOl  5.969E+OL 5.97lEtOL 5.981EtOL 6.095E+@l 6 - 8 6 1 E f 0 1  7 .333EtOI  
6.3lOE+03 6 . 3 I I E t O Z  6 . 3 l l E + 0 3  t .312E+03 6 . 3 1 2 F I 0 3  b - 3 1 2 E t 0 3  6.3LZE+03 6.31OE+03 6.31OE+03 6.309E+03 6 r 3 0 1 E t 0 3  t.297E+03 
l .568€+01 1 .57 lE+OI  1.573E+Ol I .580E+01 l .590€+01 l,b27E+Ol 1 .7 I?EtOl  1 . 8 2 1 t I I L  1.852F+01 1.852E+Ol 1.852E*31 1.852Et01 
4.031E+Ol 4.030E+OI 4.030Et01 4.030E+01 4.030ECOI 4.030E+Ol 4.030E101 4.03CEt 01 4.030EtOl 4.030Ef01 4.030Et0 1 4.030EtOl 
2 . 9 8 O t -  0 2  2.980E-02 2.980E-02 2.980E-02 2.98OE-02 Zr980E-02 2.980E--02 2.980E-02 2.98JE-02 2.980E-02 2.980E-02 2.980E-02 
1. i 6  1 E-@ 4 1.76 1 E-0 4 1.76 t E-04 1.76 1E--O 4 1.76 1 E-0 4 1 7 6  1E-04 1 76 1E-04 1 - 7 6  IE-04 1.76 1E-04 1 - 7 6  1 E-OB 1 .  7 6  1 E-0 4 I - 76 I E-04 
3.35"=-~15 3.356E-LE 3.356E-15 3.356E-I5 3.356F-15 3 .356E- I5  3.35eE--15 3.35€5-15 3.356E-I5 3.356E-15 3.356E-15 3.356E-15 
2.69iE-17 2.724E-17 2.724E-17 2.72*E-17 2.724F-17 2.724E--17 2.724E-17 2.724E-17 2.724E-17 2.724E-17 2 .724E- I7  2.724E-17 
4.5ODE-01 4.563E-01 4.563E-03 4.563E-01 4.563C--01 4-563E-01 4.5835-01 4.56:E-01 4.563E-01 4.563E-01 4.563E-01 4.563E-01 
4,500E-02 3 . a 4 9 E - - 0 2  3.440E-02 3.440E-02 3.4405 - 0 2  3-440E-02 3.440E-02 3.440E-02 3.anOE-02 3.440E-02 3.440E-02 3-4UOE-02 
5-519E-@5 5.519E+OE 5 .519Et01 5 . 5 1 9 E t 0 5  5.519E+05 5.519E+05 5 . 5 1 9 E 4 0 5  5.519E+05 5.519C-i-05 5.519Et03 5.5191+05 5*519E+05 
1 . 9 0 6 E t O Z  I.88aFcOi 1.883E+02 1.883E*O? 1 . 9 R 3 F t 0 2  1.883E+O? 1.883Et02 1 . 8 8 ? F + 0 2  I +883E+02 1.884Ei02 I.922E+02 2.000E+OP 
2.12LE+02 ?.185E+OZ 2.187E+OZ 2 . 1 8 i E + O Z  2.187E+02 2.187E+O7 ?.187E+02 2.187E+O2 2.187E+02 2.192E102 2 . 2 0 3 € + 0 2  2.204E+02 
7.519E 0 2  7.555E-02 7.555E-07 7.555E-02 7.555E-02 7.554E-07 1.552F-02 7.547 i -  02 7.530E-02 7.313E-07 5.456E-02 3-349E-02 
4.522E-02 b- 52285-02 4.522E-02 4.522E-02 LI.523E-02 4.523E-02 1-525E--02 4.530E-02 4.587E-02 4.764E-02 6 . 6 2 l E - 0 2  8-728E-02 
1.615E-07 I.09FE-07 1.988E-07 1.9!3SE--07 1.188E-07 1.988E-07 1.988E-07 1.988E-07 1 .988E-0? 1m988E-07 1.988E-07 1.988E-07 
2.293E-04 2.316E-04 2.339E-04 2.406E-04 2-517F-04 2.929E-04 *,064E-04 5.6845-04 6.485E-04 6.503E-04 6.503E-04 6.503E-04 
6.563E-02 6.539E-02 6.530E-02 6.525E-02 6.523E -02  6.519E-02 6.506E-02 6 .48€E-02  6.480E-02 6.479E-02 6.479E-02 6.479E-02 
2 . 5 0 0 E ~ 0 1  2.500E-'01 2.500E+01 2.500E+01 2.5OOF+Ol 2.500E+01 Z . 5 0 0 E + O l  2 .500Et01 2.500E+OL 2.500Et01 2 . 5 0 0 E t 0 1  2.500E+Ol 
4.987E-01 4.958E-03 4.958E-01 4.958E.-01 4.95RF-01 4.958E-01 4.958E-01 4.958E-01 4.95RC - 0 1  4 .95SE-01  4.958E-01 4.958E-01 
9 . O L T i + 0 3  9.017E+O? 9.017E+03 9.017E+03 9 .017Ct03 91017E+03 9.017E+03 9.01 ?it113 9.017EC03 9.01 f E t 0 3  9 .017Et07 9.017E+03 
7.295C+00 t.658E100 6.085Et00 5.006L+00 4.318Ef00 4.048E+00 4.055Es00 4.060E+00 4.061E+00 4 .061t+00 4 .06 lE+00 4.061Et00 
1.561 EIOO 2.314E*OO 2.896€+00 3.97iE+00 4.667E+00 4.942€+00 4,944EbOO 4.941E+00 4.944E+00 4.944E+00 4.944E+00 4.944€+00 
I.282E--O4 1.375E-04 1.3295-06 1.330E-OQ 1-39OF-04 1.330E-r)" I .330E-04 1.330E-09 1.330E-04 1.330E-04 1.330E-04 1.330E-04 
3.22lE-06 3.222E-06 3.222E-06 3.222E-06 31222E--06  3.222E-05 3.222E-06 3.222E-06 3.222E--06 3.222E-06 3.222E-Ob 3.222E-06 

2.191E-20 1 . 0 0 5 E . - l ¶  1-567E-19 2.460E-19 2.877E-19 2-972€- -19  2.972E-19 2.972E-19 2.972E-19 2.972E-19 2.975E-19 2.979E-19 
3 4.05AE-31 3-17?€-34 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
4 8.033E-I4 8.033E-14 8.033E-14 8.033E-1.1- 8.033E-14 8.033E-14 8.033E-14 9.033E-14 8.033E--14 8.033E-14 8-033E-14 
9 6.742E-17 5-176E-17 2.343E-37 6 - 2 5 3 E - 1 8  3.178E-20 2.951C--28 0.0 0 .O 0.0 0.0 0.0 
5 1.264E-OE 1.264E-05 1.263F-05 1.262E--05 1.259E-05 1.25lE-05 1.243F-05 1.240E-05 1.240E-OS 1 .240E-05 1.240E-05 

1.916E+00 2 . 0 9 l E + 0 0  Z.L27E+00 2.026Ec00 1 - 8 5 8 E + O O  1-613E+00 1.560E+00 I . 5 b C F l O O  I .560E100 1.560Et00 1.560E+00 1.5601*00 
1.5.7P5=*03 1.538E+O? 1.538E*03 1.538E>03 1.538E+03 1.538E+03 1.538E+03 3.538Eb03 1 .538EC03  1.538Et03 I.538E+03 1.538E+03 
2 . 2 i S E t 3 1  2.210E+OI 2 - 2 0 9 E t 0 1  2.209EtOl 2.209E+OI 2.209E+01 2 .209EtOl  2.205E+01 2.209ECOP 2.209E+01 2.209E+O I 2.209E+01 
5 . 9 h * T i Q 0  6.620E+OO 6.638E+00 6.639Et00 6.6391+00 6.639Et00 6.635Et00 6.635E+O0 br639E+O0 6.639Et00 6.639E+O0 6.631Et00 
1 . O O Z E - 0 1  1.002E-01 1.002E-01 1.002E-01 1.002E - 0 1  1.002E-01 l.OO2E-01 1.00lE-01 9.996C--02 9.966E-02 9 .96bE-02 7.966E-02 
1 . 1 R ? F - G 2  1.193E-02 1.193E-02 1.193E-02 1.191iF-02 l . l 94E- -02  1.196E-02 1.202E-02 1.217E-02 1.247E-02 1.247E-02 1.247E-02 
4.4l'E-07 4.653E-07 4.608E-07 4.596E-07 4.595'-07 60594E-07 4.594E-07 4.594E-07 4.594E-07 4-594E-07 4.594E-07 "..594E-O7 
2.311E-08 5.358E-OE 5.808E-08 5.922E-08 5.942F-08 5.945E-08 5.945E--08 5.945F-08 5.945E-08 5.945E-08 5 .945E-~08 54945E-08 

4.336E+01 4.34OE+OI &.330E+Ol 4.330Ei01 1.330E+Ol 4.330E+01 4.330E+OI 4 ~ 3 3  + O J  4.330EIOl 4.330EtOL C.330Et01 4 .330Et01  
6.313E-01 6. 7 7 l E - 0 1  6.761E-01 6.760E - 0 1  6.760E-01 6.7tOE-01 t.760E-01 6.76 -01  6.760E-01 6.760E-01 6.76OE-11 b.760E-01 
1.225EcQI 1.225E101 1-225E+OI 1.225E+01 1.225E+01 1.225E+Ol 1.225E+Ol 1.22 +01 1 . 2 2 5 E + C l  1.225E+Ol 1.225E+OI 1 .225EtOl  

1.778E-01 1.785E-01 1.785E-01 1.785E-01 1.785E-01 1.785E-01 1.785E-01 1 . 7 8 5 - 0 1  1.7856-01 I .785E-01 1.785E-01 1 .785E-01  
2.917E-06 2.852E-06 2-835E-06 2.835E-06 2.835F-06 2.8355-06 20836E-06 2.83iE-06 2.840C-OG 2.842E-06 2.822E-06 2 , 8 4 2 t  -L,. 
7 . 7 2 4 t - 3 7  1.256E-O€ 1.272E-06 1.272E-06 1.272E-06 1.272E-Oh 1.271E-06 1.27CE-06 I .267E-06 1.265E-06 1.265E-06 1.265E-06 
1.740E-16 I.755E-16 1.755E-I6 1.755E-16 1.755E-16 1.755E-16 1.755C--lb 1-755E-16 I -755E-16 1.755E-16 1.755E--l6 1.755E-16 
I.614E-17 I.BB9E-17 1.705E-17 I .725E- I7  I - 7 5 9 E - 1 7  1.892E-17 2.359!?.-17 3.694E-11 8.367E-17 6.844E-I6 6 .692E- - l5  1.670E-I4 
9.491E-I3 1-629E-12 2.309E-12 4.348E-12 7.747E-12 2.134E-11 6.893E- l l  2.04SE-10 6.8OOE-PO 6.79DE-09 6.791E-08 I.495E-07 
I.OOOE*OO Im000E+00 1.000EtOO 1.000E-tO0 1.000E+00 1.000Et00 1.000E100 I.O00E+00 L.000EC00 I.OOOE+00 l.O00E+00 I . O O O E L 0 0  
9-000E-Cl 4 - 0 0 0 E - O I  4.000E-01 4.000E-01 4.000E-01 4o000E-01 4.000E-01 4.00CE--01 4.000E-01 4.000E-01 4.000E-01 1 .000E-01  
7.59-F-Ob 1.267E-06 2.035E-07 8.aIIE-IO 1.04OE-13 1.4L5E--14 1.415E-14 1 . 4 1 3 - 1 4  1.414E--lS 1.411E-14 1.382E-11 I - 3 3 5 E - 1 4  

41. 7.536F105 7.53LF+OE 7-536E+05 2.536E+05 7.536E+05 7a536E+05 7.53eEe05 7.53€E+05 7.536Et05 7.536E+05 7.536Eb05 7.536Et05 

L . I O ~ E - L ~  1 . 2 7 6 ~ - 1 7  I . Z ~ L E - I ~  i . z 6 ~ ~ - - 3 7  1 . 2 5 8 ~ - 1 7  1 . 2 5 ~ ~ - 1 7  I . Z ~ E - L ~  1 . 2 5 ~ - - 1 7  1 . 2 5 7 ~ - - 1 7  i . z 5 7 ~ - 1 7  1 . 2 5 ) ~ - 1 7  1 . 2 5 7 ~ - 1 7  

~ . L I ~ E - O Z  3 . 3 9 7 ~ - 0 2  3 . 4 0 5 ~ - 0 2  3 . 4 0 5 ~ - 0 2  3.405~--02 3 . 4 0 5 ~ - 0 2  3.405~-02 3.40 - 0 %  3.405E-02 3.405E-02 3.405E- 0 1  3.405E-02 

9 . 8 5 9 ~  -01 9 . 9 2 3 ~ - 0 1  9 . 9 2 4 ~ - 0 1  9 . 9 2 4 ~ - 0 1  9 . 9 2 ~ ~ - 0 1  7 . 9 2 4 ~ - 0 1  9 . 9 2 4 ~ - 0 ~  9 . 9 2 4 ~ - 0 1  9 . 9 2 4 ~ - - 0 1  9 . 9 2 4 ~ - 0 1  9 . 9 2 4 ~ - 0 1  ? . ~ z ~ E - o L  
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HF 
T A  
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85 

0 16 
CR 52 
C R  53 
UN 55 
FE '14 
FE 56 
FE 57 

N I  60 
ZR 80 
ZP 91 
zF1 92 
z v  99 
ZQ 96 
SN116 
S N l  l a  
S N 1 1 9  
SN110 

V I  sn 

suuror 

TUTAL 

1.3466105 
CJ v 0 5 1 E tO 3 
1.0SaE t03 
1 . U 1 3 t W 3  
2 . 0 3 2 f + D . 3  
1.32TEt04 
8.37PEt02 
4 . 2 3 ' 1 E C 0 3  
I . 6 8 2 E + 0 3  
2.800E+05 
6-139€+09 
9.535t+04 
9 . 9 8 3 t + V 4  
1-61 YElO4 
I .293f.+03 
2 .  I 7  1E to 3 
7 . 9 5 1 E l r O 2  
2.152CZt03 
?.4015+05 
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TAeLE 8 .3 .  CURIES O F  ACTIVATION DRODUCT EI.EM.:-UFS I N  R I R  S"EPIT FUEL 
A S  A FUNCTION O F  DECAY T I W F  < B A S I S  = 1.0 MTH*?> 

OISCHlRGE 1.OYF 2 . O Y R  5 . O Y P  L O . O Y R  30.OYR LOO.OYR 300-0'EQ 1-0KY L O . 0 K Y  1 O O . O K Y  2 5 O . O K Y  

2.3LlE+02 I.953E+02 1.475E+02 4 . 8 0 0 € * 0 1  9.436L-01 1 - 2 5 7 E - 0 5  I.035f-25 0-0 0.0 
0.0 0.0 0.0 0.0 0 .O 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0 .O 0.0 0.0 0.0 0.0 
1.023E-06 1.023E-06 1.023C.06 1.023E-06 1 . 0 2 4 F - O h  1 ~ 0 2 2 E - 0 6  1 . 0 2 3 E  - 0 6  l .Ol9E-06 9.799E-07 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
1.619E+00 1.619E+00 1.618ECQO 1.614€+00 1.600E*OQ 1 * 5 6 i F + 0 0  I .435E+00 4.831E-01 9.OLIE-06 
0.0 0.0 0.0 0.0 0 .O 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0 .O 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0 .O 0.0 0.0 0.0 0.0 
I.550F--08 1 .555E-09  1.546E-08 L.514E-08 1.405E-05 1-135E-08 5.38LE-09 31654E-1.3 0.0 
1.56lF--08 1 . 5 5 5 E - 0 8  1-547E-dF) 1.514E-09 1 -405E-08 L - I 3 E L - - 0 8  5.3BIE-09 3-654E-13 0.0 
8.524E-02 I.522E-05 8.612E-12 0.0 0 .O 0.0 0.0 0.0 0.0 
1.L05E-02 1.105F-02 l.LO5E-02 I.105C-OI L.105E-02 1-104s-02 1 . I O f F - 0 2  I .080E-02 8 1 7 7 9 E - 0 3  
5.560E-05 51498E-05 5.427E-05 5.155E-05 4.304E-05 2-57LF-05 4.234F-06 3a581E-16 0.0 
3.OP6E-09 3.095E -03 3.096E-09 3.096E-09 3.096E-09 3.096E-09 3=096,C--OD 3.096E-09 3.095E-09 
1 . 9 0 3 E - 0 2  3.529E-04 I -747E-04 1.746P-08, 1.7455-04 1.742E-04 1.731E-04 1.603F-04 7.4205-04 
2.088E-03 2,418E-07 6.650E -14 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0 .O 0.0 0.0 0.0 0.0 
8.0555-15 8.055E-15 8.055E-15 8.055E--35 8.055E-15 8.05X--l5 8 . 0 5 5 L - 1 5  8.055E-15 8.0558-15 
1.8971;.-04 2r364E-16 3.410E-36 0.0 0.0 0.0 0.0 0.0 0.0 
9.143€+01 8 . 0 b h E t 0 0  1.401E-01 1.287E-08 0.0 0.0 0.0 0.0 0.0 
2.252E+03 l.O15F+03 2.67bE*02 1.296E+00 I .019E-08 0.0 0.0 0.0 0.0 
2-272E+03 1.530F C03 7.92 8 C + 0 2  5.71 LE+O 1 5 -720E-03 2.15 ?E- 14 0.0 0.0 0.0 
1 . i 3 3 E + 0 2  I .69aC+O? 1.632E+UZ 1.405E+02 8 . 3 4 l E + O L  1.93SE+01 L .Z52E e00 1.071 EcOO 4.91 3E-0 1 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
1 -456E+ 0 I 6.464E-0 I 3.620F -0  3 3.4735- 12 0.0 0.0 0 .O 0.0 0.0 
0.0 0.0 0.0 0.0 0 .o 0.0 0.0 0.0 0.0 
8.443E-22 0.0 0.0 0.0 0 .O 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0 .o 0.0 0.0 0.0 0.0 
5.686E-03 2 .L ISE-03 1.881E-03 1.16BE-03 2.208E-Oh L.885E-06 1 ~ 0 9 7 E - 1 3  0.0 0.0 
3.638E-02 2.119E-03 I . 8 8 l E - 0 3  L.Ib9E-03 2.208E--09 1.891E-06 1.088C-.13 0.0 0.0 
3.327E+OL 3.150E-01 3.147E-01 31147E-03 3.141E-01 3.147E-01 3.146E-01 3.133E-01 3.008E-01 
7.136E+OI 3.993'-01 4.477E--01 5.545E-01 6.124E-01 6. L Z O E - 0 1  6.0115E-01 5.224E-01 2*962E--OI  
6.702€.-03 6.698E-03 6.69lE-03 6.665E-03 6.573E-03 6.31 P.F-03 5-500FI-03 9.245E-04 1.665E-1 I 
1.281E-03 1.281E-03 1.281E-03 1.2'81E-03 1-281E-03 1-ZROF-03 1.277E-03 L-240E-03 9.25*E-04 
3.045rI.-Q8 1.513E.-15 4.467E-17 4.755E-23 5-919E-41 010 0.0 0.0 0.0 
I .085F-14 1.3915-15 4.469E-17 4.755E-23 5-91%-44 0.0 0.0 0.0 0.0 
8e4 l9E-12 8 . 4 l O E  -12 8.419E-- l2  8.419E-12 8.419E--12 8.41?E-12 8.419E-12 8.411E-I2 8.330E-12 
21514E-01 2.415E-02 1.241t..02 1.112E-02 7.5865-03 2.54TE-03 5 . 5 8 2 ' - 0 5  2.600E-26 0.0 
31705E-  01  7.205E-02 4.708E-03 8.582E--08 2.220E-24 0 - 0  0.0 0.0 0.0 
6.16nE-03 1.343E-09 2.899E--13 2.899E-P3 2 . 0 9 V E - 1 3  2 1 8 9 S i - I 3  2.899E-13 2.399E-13 2.099E-13 
1.5S2F103 7.417E+OI 1.571E100 8.749E-01 3.313E-01 2.06eE-02 1.255E-06 0.0 0.0 
2.115E+03 9.9351+02 2 . 8 5 1 t + 0 2  1.915E+00 4-726E-08 0.0 0.0 0.0 0.0 
5.162E+02 2.436E+02 6 .971EtOl  4.674E-01 I . 1 5 3 E - 0 8  8 a 4 1 8 L . - 1 3  8.4131- 1 3  8-418E-13 8.418E-13 
2.427E-14 2.427E-14 2.427E-13 2.427E-14 7.427€--14 2a427E- I4  2.427E-I4 2.426E-14 2 .417E-L I  
L.V25E--28 0.0 0 .O 0.0 0 .O 0.0 0.0 0.0 0.0 
1.820E-16 6.637E-17 l r23BE--17  l.QhBE-20 1.046E-23 1.04SF-23 1 . 0 % 5 F - 1 3  1-044E-23 1.016E-23 
2.141E-34 0.0 0 .o 0.0 0 .O 0.0 0.0 0.0 0.0 
5.306E-33 3.337E-34 3.337E-36 3.337E-34 3.33iE-34 3.33iE-34 3,337E-3-L 3-337E-3"  5.605E-3L 
4.8OIE-14 2.1?3E--14 5.799E-15 2.947E-I7 2.73iC-25 0.0 0.0 0.0 0.0 
6 r 2 4 l E - 0 6  6.OPPE 5.869F-06 5.031E-06 2.934E--06 6.287E-07 2.845E-09 1.795E-21 1.809E-21 
l.P39E+OZ I.L11€+02 8 - 9 2 O E C O I  1.493E+Ol 4.805E-02 4.792E-09 0.679E-30 0.0 0.0 
L . 8 4 3 E t 0 2  7.99 IEt00  4.265E-02 3.670E-11 1.741E-12 1.741E-12 I a741E-12 1.701E--12 1.741E-12 
6.512E+00 1.785E-04 4.440C--12 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0 .O 0.0 0.0 0.0 0.0 

9-283E-Od 
0.0 
3.277E-22 
0 .O 

7.826E-07 
7rRZbE--O7 
0.0 
3-676E-08 
6 -20 5E- 16 
7.160E-03 
2.482C-OS 
0.0 
1.583F-08 
1 e71 LE-09 
3.370: -OS 
6 - 3 5 7 s - 1 1  
8 - 72 9E+0 I 

6.338~- -31  

9.792 E-04 9 j 775E-04 9.747E-04 9.635E-Q* 
lm8OCiF--26  0.0 0.0 0.0 
4.83OE-06 2.b8ZF-07 4.231E-08 3.09SE-11 
0.0 0.0 0.0 0.0 
5.473E-OQ 9 ~ 0 7 3 E - - O 6  I.22OE-09 b r 3 3 8 E - I 1  
2.930C-02 1.227E-06 7.826E-07 7.826E-07 
9.265E-01 I .267E-03 8.036E-07 7.825E-07 
9.2835-02 5.747E-05 1.597E--09 1.1395-27 
1.730E-03 6.73lE-08 3.676E-08 3-676E-08 
5.124E-11 3.623E-11 2.033E--11 2.017E--12 
5.166E-08 90b26E-09 9.295E-09 8.759E-09 
2r89aE-00 2.S32E-08 2 . 8 1 Z E - O B  2-735---08 
0.0 0.0 0.0 0.0 
l r 5 8 3 E - 0 8  1.583E-08 I m583E-08 1.583E-08 
1.71 1 E-O? i ~711E-09 1.71 I E - 0 9  1 - 7 1  1 E-09 
3.370E-08 3.370E-08 3.370E-08 3.370F-08 
g.146E-04 3.780E-06 4.672E-LO 6.359E-11 
9rR21F+03 41389E*03 I .820E103 2.676E+Of 

8.24 8E-06 5 *502E-OA 3 - 0 6  OF-06 8 . 0 5  i E - 2  9 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
6.33 E E - 1 1  6.333C--l  I 6.338E-11 6.33RE-1 1 
7 . 8 2 i i - 0 7  7.8265-07 7.82OF-07 7.766E-07 
7.R7 tE-07 7.826F-0 7 7.82OE-07 7.76bE-07 
0.0 0.0 0.0 0.0 
3.676t-08 3.616:-08 3.6768-08 3.676E-08 
5 . 7 3 e - 2 6  0.0 0.0 0.0 
J.028E-09 5.3757~-IO 3.08%-21 0.0 
1 . 8 8 1 E - 0 8  7.12'?5-09 2.719F-14 0-0 

0.0 0.0 0.0 
I.583E-08 1.579E-08 1 . 5 4 7 E - 0 8  
1.71 I E -  09 1.7 1 1 E- 09 1.707E-09 
3.367E-00 3 . 3 3 3 P - 0 8  3.028E-08 
b.356E-11 61343E-11 h.212P-I I 
3.625E+00 2."03F+00 1 - 7 0 ' !  t C . l  

0.0 
1. 58JE-08 
1.71 1E-08 
3.36 5E-08 
6 . 3 5 7 E - 1 1  
2.192E+01 

0.0 
0,ci 

0.0 
9.1kl2E-07 
0.0 
1.185E-13 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
6 - 2 1  $E-03 
0.0 
3.095E-0'1 
2.056E-05 
0.0 
0.0 
8-055E-L 5 
O.D 
0.0 
0.0 
0.0 
1.339E-01 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
2-01 OE-01 
2.671E-01 
2.06lE-24 
5.6BOE-04 
0.0 
0.0 
8 -  19 8E- I  2 
0.0 
0.0 
2.891E-13 
0.0 
0.0 
8-418E-13 
2.40 LE-14 
0.0 
9.697E-24 
0.0 
1.868E-73 
0.0 
1.832C-21 
0.0 
1 - 1 4  1 E-1 2 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
E.333E-11 
7.677L--07 
7 . 6 7 f t - 0 7  
0.0 
3.676E-OR 
0.0 
0.0 
0.0 
0.0 
1.494E-08 
1.7 0 1 E-09 
2-61  ZE-08 
6.001E-11 
6.888E-01 
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A S  A FUNCTION OF D.CAV T l U E  (011515 .= 1 .0  Wrw11 



H 
t q t  
L I  
BE 

B 
C 
N 
0 
F 

NE 
N A  
M G  
AL 
SI 

P 
5 

CL 
A R  

K 
C A  
sc 
T I  

V 
C P  
M N  
F E  
t o  
N I  
:U 
ZN 
G A  
G E  
4 5  
S P  

Y 
Z R  
N E  
M O  
T C  
R U  
RH 
P O  
A G  
C O  
I N  
S N  

TE 
I 

X E  
C S  
P R  
NO 
P M  
S H  
EU 
GO 
T B  
01 
HO 
EP 
TM 
Y E  
L U  
HF 
T A  

w 
RE 
0 5  
I R  
P T  

se 

A U  
TL 
P E  
8 1  
PO 
TOTAL 

TAeLE R.5. W A i r S  OF A C T I V A T I C N  PnOOUCT ELEMENTS I N  9)JR SPENT FUEL 
A S  A F U h C T I O N  O F  CECAY T I M E  I B A S I S  = 1.0 H T H M )  

D I S C H A R G E  1 - O Y R  2 - O Y R  5 . O Y C  I O - O Y R  3 0 . 0 Y R  1OO.OYR 3 O O . O Y R  I . 0 K Y  

8.705.E-03 8.230E-03 7.7815-03 6,575E-03 4 - 9 6 6 8 - 0 3  1.616E-03 3.177E-05 4.232F-LO 3.652E-27 
1.634E-04 000 0.0 0.0 0.0 0.0 0 .O 0.0 0.0 
8.234E-02 03 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
1.283E-07 I .228E-09 1.228E-09 I.22DE-09 1.228E-09 1.228E-09 1.228E-09 I.22eE-09 1.228E-09 
1.519E-02 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 .O 
4.482E-01 4.749E-04 4.749E-04 4.747E-04 4,744E-04 4.7336-04 4-69ZE-04 9.581E-OL t.209E-04 
7.14o~+oa 0.0 0.0 0.0 0.0 0.0 0 .O 0.0 0.0 
5.859E-02 0.0 0.0 0.0 0.0 0.0 0 .O 0.0 0.0 
1.418E-01 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
I.212E-02 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 0 .O 0.0 0.0 
0.0 0.0 0.0 0.0 0 .O 0.0 0.0 
0.0 0.0 0.0 0.0 0 . O  0.0 0.0 

1 - 6 I 8 E - 0 1  1.9*4€-11 1-94ZE-11 1-935E-11 1.925E-11 1.8845-11 1-749E-11 I . 4 l X - 1 1  6.69RE-12 
1.368Et00 2 . 8 4 0 E - O E  I.58IE-LO 1.576E--10 1.568E-10 1.535'-10 1.424E-10 1.151E-10 5.455E-11 
2.714E-02 1.502E-OZ 8.458E-05 1.510E-08 8.545E--15 O s 0  0.0 0.0 0.0 
1.233E-01 1.6lhE-Of I r616E-05 1.616E-05 1-61 6E-05 1.6 l6E-05 1 - 6 1  6E-05 1.61 5E-05 1-61 BE-05 
5.6106-06 1.896E-07 1-R56E-07 I .8e lE-07 1.818E-07 1.726E-07 I.441E-07 8.61LE-08 I.418E-09 
7.643E-05 I.251E-11 I.251E-I1 1 .251E-11  I.251E-11 I - % 5 1 € - - I I  1.EBIF-lI 1.251E-11 1.251E- 11 
I.53hE-03 4-124E-05 9107lE-06 5-235E-07 4.419E-07 4.418E-07 4-4165-07 4.40RE-07 4.382E-07 
l m 8 O R F -  JZ 5.390E-04 2.627E-05 3.00LE-09 8.365E-16 0.0 0.0 0.0 0.0 
2.539E-02 0.0 0.0 0.0 0.0 0.0 0 .O 0.0 0.0 

5.003F100 3. i73E-01 41059€-08 5.058E-20 7.298E-40 0.0 0.0 0.0 0.0 
3.759E602 I . O 2 4 E + O O  4.553E-01 4.006E-02 6.975E-04 6.407E-11 0.0 0.0 0.0 
7.444E+OC 4.061E+OO 3-105EtOO 1.395E+00 3.679E-01 1.782E-03 1.401E-11 0.0 0.0 
5.630F+Ol 4.017E+01 3.5021+01 2.360Et01 I.222E+O1 8.805E-01 8.831E-05 3.320E-16 0.0 
1.95RCIOO 7.630E-02 7.578C-02 7.125E-02 7.1 78E-02 6.278E-02 4 .009E-02  I.16CE-02 7.41 ZE-03 
1.23BE400 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5.910E-01 I . * 4 1 F . - O L  5.101E-O? 2.265E-03 1.2bBF.-05 1.219E-14 0.0 0.0 0 .O 
3+981E-03 0.0 0.0 0.0 0.0 0.0 0 .O 0.0 0.0 
5-643E-06 2.445E--15 1.176E-24 0.0 0.0 0.0 0 .o 0.0 0.0 
3.t306E-15 0.0 0.0 0.0 0.0 0.0 0 .O 0.0 0.0 
3.878E- 0 1  I .776E-02 Lm443E-05 2.159E-06 2.183E-06 1.356E-06 2.562E-07 2.193E--09 1.274E-16 
2.026C+OI 9.289E-03 1.351E-04 1.174E-05 L.043E-05 6.4-WE-06 1.,224E-O6 ! . 04EE- -08  6.OR4E-16 
I.149E+03 8.729E+00 1.670E-01 3.774E-05 3.657E-05 3.657E-05 3,657t-05 3.65&C.-05 3.655F-05 
1.867E+03 1.862E+01 3.669E--01 3.239E-03 3.244E-03 31261C-03 3.264E-03 3 - 2 4 i E - 0 3  3.167E-03 
5.2P9Ei-00 6.266E-07 6.265E-07 B.26lE-07 6.255E-07 6.230E-07 6.145E-07 5-90CE-07 5.141E-07 
6.275E-01 6.425E-07 6.425E-07 6.l25E-07 6.425E--07 6.425E-07 br423E-07 6.4155-07 6.405E-07 
4.054F--05 6.477E-OE 1.019E-10 4.911E-19 2.656E-21 2.827E-27 3.519E-48 0.0 0.0 
1.94lC--OG 2.089E-It 1.050E-16 1.334E-17 4.286E-19 4.561E-25 5.577E--46 0.0 0.0 
1.239C-04 4.191 E- I € 4 -991 E- 1 6  4.99 LE-1 6 4.99 1 E-1 6 4.99 LE- 16 4.99 I E - I 6  4.99 IE-16  4.990E-I 6 
2.981E-01 I.IOOE-02 4.071E-03 3.068E-04 1.157E - O b  1.027E-04 7r007E-05 2.15iE-05 5.156E-07 

L I 1  3E+O I 8. R B I  E-1 7 8.881 E-1 7 8-80 LE -17 8.88 1 E - I  7 8.88 1 E- 17 8.88 I E-1 7 8.88 1E- 17 8 m 881 6-1 7 

9.862E-01 6.938E-04 2.367E-04 4.587F-05 2.997E-06 5.463E-I1 L.413E-27 0.0 0.0 
4.763E+00 3.037E-04 1.828E-05 3.983E-12 qm158E-16 4.158E--36 4.158E-I6 4.15EE-lb 4-158E-16 
9.733F*OL 2.658ECOC 8.807E-01 4-026E-02 2.528E-03 1.753E-03 6,638E-04 4.14L-E-OS 2-515E-09 
1.729EtSI 8.500€*0G 6.613E+00 3.122E+00 8.933E-01 5.986E-03 Le477E-LO 0.0 0.0 
6.3loE-01 5.569E-01 4.339E-OL 2.048E-01 5.86OE-02 3.929E-04 9 ~ 6 9 2 E - 1 2  I .259E-16 L.259E-16 
1.00LC--04 I.123E-I 7 1.123E-17 I .123E-17 1.123E-17 11lP3E-17 1.123E-17 1.123E-17 LeL23E-17 
7.73iE-09 4.286E-22 I.66OE-31 0.0 0.0 0.0 0.0 0.0 0.0 
3.969E--18 2.S92E-18 1.852E-18 6.755E-19 1 -258E-19 1.982E-22 3.6915-27 3.49lE-27 3.49lE-27 
6.487C-21 5.087E-25 3.989E-37 0.0 0 .O 0.0 0.0 0.0 0.0 
I.104E-13 1.098E-25 1.200E-35 0.0 0 .o 0.0 0.0 0.0 0.0 
3.417E-06 2a291E-17 1.722E-17 7.794E-18 2108OE--38 1.057E-20 9.81bE-29 0-0 0.0 
7.61 BE-06 7.374E- L 0 7.3 18E- IO 7.15 1E-10 6.88 1 E-1 0 5.098E- 10 3.44OE-10 7.37 E -  I 1 3 -336E-I  3 
1.934E+OL I.318E+00 1.213E+00 9.468E-01 6.276E-01 1.231E-01 4.292E-04 4-286E-11 7.33BE-32 
1-396E+O 2 4.522E-01 I .589E--01 6.887E--03 3.676E-05 5.2B2E- 14 2 -269E-I 4 2-265E--14 2.269E-14 
6.7965+01 1.759E+00 5.304E-02 1.454E-06 3.623E-I4 0.0 0.0 0.0 0.0 
2.60-JE+00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
3.003E-01 1.085E-05 1.085E-05 I .083E-05 I . O 8 0 E . - 0 5  I.OE7L--05 1.025E-05 9.133E-06 6-096E-05 
8.763E-04 1 . B l l E - 1 7  3.639E-29 0.0 0.0 0.0 0 r O  0.0 0.0 
b.986E--Q7 5.803E-OE 8.196E-09 b s L 6 7 E - I 1  6.562E--12 4.799E-15 5 r 0 8 2 € . - 2 6  0.0 0.0 
5.7-E-11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
1.OdZE-0 I 1.891E-05 3.693E-06 2.748E-09 8 rn L85E-12 3.8.32E-13 3.832E-I 3 3.832E-13 3 -832E-13 
I.841E+OL l.*ZOE-O? 1.087E-09 31875C-09 2.320E-09 2.320E-09 2.320E-09 2.31SE-01 2.319E-09 
2.004E+00 7 . 4 % - 0 2  8.249E-03 1 -129E-05 7.155E-09 6.968E-09 6.968E-09 6-96eF-09 6.9675-09 
4.737'CIUO 4.709E-02 1.674E-04 2-192E-08 4.506E-13 3.212E-31 0.0 0.0 0.0 
2.050C+00 3.297E-04 8.586E-01 7.160E-10 5.64aE-I 0 5.644E--10 5.644E-10 5 - 6 9  *E-- LO 5 -644E- IO 
3-445E-05 2.115E-12 2.916E-14 2.08JE-14 1.169E-I9 Irl6OE-15 3,568E--19 3.29 l i - 2 9  0.0 
2.9365-05 9 . 3 l l E - 0 7  3.048E-08 3.353E-11 3.192E-11 3.005E-11 2.456E-11 1-382E-11 1.845E-12 
7.636F-09 8.44OE--12 8.428E-12 8.393E--12 8.335E--32 8 .107E-12  7.358E--12 5-576E-12 2.113E-12 
1.2776-15 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
1.43OE-LO 1.430E-10 1 ~ 4 3 0 E ~ - l O  1.430E-LO 1.430E-IO 1.430E-IO 1.430E-IO 1.430E--IO 1-430E-10 
5.976E-07 3.550E-I 3 3.550E- 1 3  3.550E- 13 3.550E-13 3.550 E-13 3.55 OE-13 3 - 5 5  E- I 3  3 -550E- 13 
8.413E-05 8.019E-IO 8.019E-LO Re019E-10 8.019E-IO 8.019E-10 8.018E-IO 8 . 0 1 7 E - L O  8.012E-IO 
I.09JE-03 1.R26E-04 2.932E-05 I.2L2E-07 1 a4'98E-11 2.039E-12 2.038E-12 2.03EE-12 2.03BE-12 
~ . ~ o z E + o ~  ~.EZOE+OI 4 . 8 6 1 ~ ~ 0 1  2 . 9 4 4 ~ + 0 1  I.~QIE+O~ 1.082~+00 4.51e~-02 I . ~ ~ S E - W  I . I O ~ E - O ~  

1 0 . 0 K Y  1 0 0 . O K Y  2 5 0 - O K I  

0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
Im223E-09 La176E-09 I.IO2E-09 
0.0 0.0 0.0 
1 . 4 1  7 ~ - 0 1  2 . 6 4 5 ~ - 0 9  3.475~-17 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0-0 
0.0 0.0 0,0 
4.548E-16 0.0 0.0 

0.0 0.0 0.0 
1.571E-05 Im284E-05 9,087E-06 
1.199E-18 O s 0  0.0 
1.251E-11 1 .251E- I  I 1 - 2 5 1 E - l l  
4.057E-07 1-878E-07 5.203E-08 
0.0 0.0 0.0 
0.0 0.0 0.0 

0.0 0.0 0.0 
0.0 o o  0 0.0 
0.0 0.0 0.0 
0. 'I 0.0 0.0 
6.821E-03 3.128E-03 e.527E-04 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
3.640E-05 31495E-05 3.265C.-05 
2.343E--03 1.566E-04 9.794E-05 
8.642E-00 1 m556E-15 1.927E-28 
6.220C-07 4.64lE-07 2 . 8 4 e E - 0 7  
0.0 0.0 0.0 
0.0 0.0 0.0 
4-985E-16 4-938E-16 4.859E-16 
2.401E-28 0.0 0.0 
0.0 0.0 0.0 
4.158E--16 4.158E-16 4.158E-16 

0.0 0.0 0.0 
1.259E-16 1 -259E-16 L.259E-16 
1.122E-17 I. ILBE-17 l .L I1E-17 
0.0 0.0 0.0 
3.48aE-27 3.389E-27 3.236F-27 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
5.368E-26 2.158E-25 4.859E-25 
0.0 0.0 0.0 
2.269E-14 2.269E--14 2.269'Z-14 
0.0 0.0 0.0 
0.0 0.0 0.0 
3.3hRE-08 8.926E-31 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
3m832E-13 3.832E-I3 ?.832E-13 
2.318E-09 2.302E-09 Z.275E-09 
6.962E-09 6.914E-09 6.835E-09 
0.0 0.0 0.0 
5.64)E--10 5.649E-10 5 ~ 6 4 4 E - I O  

1.051E--23 0.0 0.0 
8.060E-I8 V.0 0.0 
0.0 0.0 0.0 
1.427E-LO 1.397E-10 1.350E-LO 
3.549E-13 3.542E-13 3.530E-13 
7.951E--10 7.385E-1 0 6.60LE-LO 
2.033E-12 1.991E-1 2 1.924E-12 
9.359E-03 3.333E-0 1 I.427E--OR 

3.704E-15 0.0 0.0 

8.88 I c--I 7 a .as1 E-I 7 8.88 I E - I  7 

0.0 0.0 0.0 

0.0 0.0 (1.0 



89 

11 3 
c l b  

CL 36 
U N  5 4  
F E  55 

C U  60 
YI 5'1 
Y I  63 
LN 65 
Z R  93 
ZR 95 
NR 3 9 M  
N e  9 4  
N B  95 
A G l O R U  
5 N l l W  
f r N l 2 l M  
SNIL3 
se12-5 

511154 
C U I 5 5  
Gal53 
T I 3 1 6 0  
S U H I O T  

T O T A L  

cu sn 

TEIXSH 

T ~ E L E  0.6.  W ~ T T S  OF PRINCIPAL ACTIVATION P w u u c i  NUCLIDES IN BUR SPENT 

a I s c b i m G E  L.OYF: 2 . 0 ~ ~  S . O Y P  1 o . a ~ ~  3 1 1 . 0 ~ ~  1 o o . 0 1 ~  3 o a . 0 1 ~  1 . 0 ~ ~  

9 5  A F U N C r l O N  OF SEC9Y T I M E  ( B A S 1 5  -= 1.0 M T H H )  

8.705E-03 9.230E-03 I.78IE-03 6.575E-03 a.966E-03 l rb16E-03 3.177E-05 4 . 2 3 . E - L O  3.652E-27 

1 . 6 1 6 E - 0 5  1.616C-05 1.616f--05 L . 6 1 6 E - 0 5  1.616E-05 1.616E-05 1-bl6E-05 1-61 EE-05 1 . 6 1 2 E - 0 5  
4.750~--04 4.749~-04 4.749~-04 4.747~-04 4.744~-04 4.733-504 4.693~-04 4.581~-04 J.ZOQE--O+ 

2.301~+'10  I . ~ Z ~ E + O C  4 . 5 5 3 ~ - 0 ~  4.006~-02 0.9?5?-0a a.4a7C-11 o.a 0.0 0 .0  
s . ~ Y ~ E + o ~  4 .053~+00  3.105~+oa I . ~ Y ~ F + O O  3.679~-01 ~ . - ~ U Z E - O ~  I.~OIE--LI 0.0 0.0 

4 . 5 5 5 ~ + 0 1  3.993~+01 3.501~+01 E . ~ ~ O E + O I  1.222~+01 8.aos~-ai E.KILE-O~ ~ . J ~ G E - I ~  a.0 
~ S ~ X E + O I I  2.396~-01 6 . 6 ~ 9 ~ - 0 3  I.J~~E-o? ~ . L Q ~ E - I S  0.0 0.0 0.0 0.0 

7.439E--0 3 7.43YE-0 2 7.439E-03 7.43 BE- 03 7.43 RE-03 7.437E-03 7 . 9 3  2E-0 3 7.42 OE-03 7 - 37SE- 03 
6.438E-02 6.886E-02 6.834E-02 6.682t-02 6.4.3SE-02 5.534E-02 3.266E-02 7.23eE-03 3-716E-05 
4.0tiBE--01 I.44lE-01 5.lOLE-02 2.765E-03 I .2688-05 1.219E-I4 0.0 0.0 0 .O 
~ . ~ s ~ E - o s  3 . 6 5 7 ~ 4 ~  3 .657~-a4  3.6578-05 ~ . 6 5 7 ~ - 0 5  3.65?~-05 3.657~-05 3.656~-05 3.655~-05 
4.565ECOZ 8.72YE+00 1.66gF-01 1.167E-06 2.983E-15 0.0 o .a 0.0 0.0 
3-604E-OE 6.057E-06 R.389E-06 L.47lE-OB 2.332E-05 4.228E-05 5 . 2 6 7 E - 0 5  5.297E-05 5.295E-05 
3-222E-03 3r222E-03 3.222E-03 3.222F-03 3.2PIE-03 3.219E-03 3 . 2 l l E - 0 3  3.189E-03 3.114E-03 
4 . 2 7 2 ~ ~ 2  I.~~CIE+OI 3.633~--01 z .453~-06  6 . 2 7 1 ~ - 1 5  0.0 0.0 0. a 0.0 
1 - 169E-04 1.163k-O 9 1. I57E-04 1 138C-04 1 -10 7E-04 9.928E-05 6.776E-05 2.27 56-05 4 - 9 8 6 E - 0 1  

6.6aze+ao L . ~ Q ~ E + O O  R + ~ ~ O E - O I  3 . 7 6 7 ~ 4 2  A I S ~ E - O ~  Z.Z~ZE-IJ 0 . 0  0.0 0.0 
2- t57E-03 2.621E--0. 2.585E-03 Z.47YF-03 2.313E-03 1.753E-03 6.638E-04 4.14-Y-05 2.515f-09 
X.Q~IF+OO 2 .73 r~ -01  3 . 8 5 1 ~ - 0 2  1.07w-a4 5 .932~-09  5 . 6 0 4 ~ - ~ 6  0.0 0.0 0.0 
I r 0 7 R f I O l  8.494E+00 6-613F+OO 3.122Ft00 B1933E-01 5.986,E-03 1.411E-IO 0.0 0 .O 
6.241~--01 5.50ae-01 4.2388-01 P . O ~ B E - O I  5 .860~-02  3.9.?9~-04 9.692~-12 0.0 0.0 
1.371E100 1.265t+OO 1.167E+00 9 - l 6 K - 0 1  6.125E-01 1.222E-Ol 4.292E-04 4.28eF-11 0.0 
6 .097~-02 S.~OZE-O~ 4.610~-02 3.031~-02 I.SO~E-OZ Q . z ~ ~ E - o ~  5.1ae~-a~ 3.756~-20 0.0 
1.267E+00 4 .5PZE-01  1.589E-01 6.R87f.-03 3.676E-05 3.013E-14 0-0 0.0 0.0 
5.@34E+Ol 1*759E+OC 5.304E-02 1.454E-06 3.623E-I4 0 - 0  0 . 0  0.0 0.0 
i r 0 2 7 ~ + n 3  8 . 8 0 1 ~ t o i  4 . 8 6 0 t t 0 1  ?..)~&E+OI i . 4 2 6 ~ ~ 1  L.OBTE+OO 4 .5~ .5~ -02  I . B ~ ) E - O Z  I . L O S E - O ~  

FUEL 

i o . n w  iao.aKY 

0.0 0.0 

1 . 5 7 9 ~ - 0 s  ~ . z R ~ E - ~ s  

a. o a. o 

I .  0 17E-04 2. b4 5€-09 

0.0 0. 0 

0.0 0.0 
0 . 0  0.0 
6 + 82 1 P- 0 3 3.12RE-0 3 
0.0 0. I> 

0.0 0.0 
3 . 6 4 ~ - 0 5  3 . 4 9 5 ~ 4 5  
0.0 a a o  

o. a 0.0 

5.274f-06 5.0631-05 
2.290E-03 1 . 0 6 0 E - 0 4  

2.322E-28 0 . 0  
0. a 0.0 
6.0 0.0 
a. o 0.0 

0.0 0 . 0  
0.0 0.0 
0.0 0.0 

0.0 0.0 

0.  a 0.0 
0.0 a.* 
9-358E-03 3-332t-03 

?sa.o*y 

or a 
3.475E-1 I 
9.087E-06 
3.0 
9-0 
0. 0 
0.0 
8.527E-0 4 
0.0 
0.0 
3.j?65~-as 
0.0 
4. t 3  I € - 0 5  
6. f 16?-a 7 
8.0 

0.0 
0.0 

0 . 0  
0.0 

0.0 
0.0 
0 . 0  

0.0 

0.0 

ara 

~ . ~ z ~ E - - o L  

3 + 9 0 2 E + 0 3  8.8?0€+01 4.B61C+Ol 2.944'6101 1-4PbECOl 1 ~ 0 0 2 E C O D  4-SIB€-02 1 . 8 4 S E - 0 2  1.L06E-02 9.359E-03 3.333E-03 5.927E-04 



TAELE 8 . 7 .  P W O T O n 9  iFQON ACTIVATION PPOOUCTS IN 0 W R  SPENT FUEL 
A 5  A FUhClION O F  DECAY TI"aE IBASIS = 1.0 MTHW4 

18 GROUP PHOTON RELEASE PATE50 PSOTflNS/SFC@ND 
B A S I S =  ONE M E T R I C  T n M  OF I N I T I A ~ .  t i c i v y  METIL~M~IMND 

DISCHAPGE 1 . 0 Y P  2 . 0 Y U  5.OYR IO.OIR 3 0 . 0 7 U  E O O . O Y R  300.OYP L a O K 1  1 O . O K Y  1 0 0 . 0 K Y  2 5 0 . O K Y  
EMtAEd 

EWF'aM 

7.009E t I  2 2.96 1 E + l 2  2.472E+ 1 I 2.203i l -PO 
2.672E+13 7.478E+12 8.343C+lO 1.618EL09 
8.31SE+12 2.790F+12 1.59bEflI 8.641Et08 
9 s 6 % 7 E + l I  4.509E*11 4 - 9 5 5 E t I O  3.73 iE l -08  
8.614E+ll 3.700E+11 2.646F+LO 1.267E+08 
2.097E+ I 2  7 m 58 8E+08  
2.581E+12 8 - 6 4 3 t c l l  4 r 7 4 9 E + I O  2.084E+08 

1 - 7 5 0 E t 1 3  5.14bEt12 8.1  lIE+10 4.295E+08 
2.123L + i 2 2 - 26bE+ LO 
1.152E+i4  5.99'3E'13 Qe491EI12 1.360E+09 

6-001E+08 3.109C+08 2.239E+07 2.246F103 
1 - W 5 i E + O 6  9 - 6 1 9 E + 0 5  6.929E<04 6.949E+@0 
2 .480E-05  1.R3AE-07 1.544E-07 1.15LE-07 
7.356E-06 3.16OE-08 3.08ZE-08 3.081E-08 
4.773E-07 2.046E-09 1m995E-09 1.995E-09 
3-01 DE-08 1 .295E- I  0 1.263E--10 1.263E-LO 

1.24 3 E  +1 2 2 m I 6 1 E+ I 1 

1.339~+13 3 . a 5 2 ~ t 1 2  3 . 2 9 7 ~ + 1 0  3 . 0 0 5 ~ + 0 8  

L - 23 5F+12 2.6 PSEC 1 1 

5 . 9 9 3 ~  + L O  4 .oo Z E +  I o 7 . 9 8 4 ~ + 0 9  I e o  4 ~ t o 7  

t3.533E+09 
6.63 EE +OB 
2.53i-E+05 
2 . 2 9 ~ ~ t o a  
8.86 5 ~ + 0 7  
3.433E+07 
5.33EE607 
9.714E+O? 
9.350Ed-07 
2.15 'Et I O  
9 - 6 2  !E t05  
9.33 EF + n  a 
2. o a E E - 0 3  
1 - 4 2  4C -07 
1 . 0 3  EE - 0 7  

3.081.E-08 
I - 9 9 5 E - 0 9  

1 - 2 6  3E- L 0 

4.652E+ 09 
3 . 6 8 9 ~  t o e  
1.974E108 
2. L I  O E C 0 8  

3.326Et  07 
4.203Ct07 
7.087E+06 
8.123Ft06 
2.094E+I  0 
6.497E+ 0 5  

1 -5bYE+OO 
2.805E-07 
I -405E-07 
I -033F-07 
3 . O S l E - - 0 9  
1 -995E-09 
1.263E-10 

7 . 9 3 ~ + 0 7  

3.365E+09 Z.L52E+O9 1.969E109 
2.037EC08 2.005E107 1.106E+07 
1 . 1 3 4 ~ + o a  i.0291;+@7 6 . 9 7 1 ~ + 0 6  
1 . 2 6 7 ~ + 0 8  1 .21or+o7 5 . 5 1 5 ~ 1 0 6  
5-331E+07 6 . l l f iF+O6 2 .959Ft06 
2.475E+07 31262E+06 1.602E+Ob 
1. b l 3 E +  07 2.693E C06 1.470E+06 

1 .638Et05 1.055E+05 7.470E+08 
1.538E+lO 7.117E+08 4.242E+06 
3.430E+04 2mbb7Et04 2.637E104 

2.798E-07 2.740E--07 2.64 7E-07 
1.402F-07 L .373E--07 1.326E-07 

i . ~ a 8 ~ + 0 6  3 . 7 7 0 ~ t o s  Z . ~ L I E + O ~  

5 .307~- -06  i.z58~-06 5.1ase-06 

I . ~ I E - O ~  I . O O ~ E - O ~  ~ . ~ S L E - Q ~  
3.074E-08 3.01 IE-08 2.909E-08 
1.991E-09 Lm950E-09 1.883E-09 
1 . 2 6 O E - L O  1.234E-10 I.192E-LO 

2.986€+16 7.470EIL4 3.815E+14 1.969E+14 8.642€+13 5.706E+L2 5.076F+10 3.15€E+10 2 .654E+l0  I.92RE+IO 2.915€+09 2.001E+09 

I - S O O E t l ~  4 . 7 0 6 E t P I  2.589E+14 1.631Et14 8 .125Et13 5.965Ft12 2 .195E+l0  I . 8 5 8 E t 1 0  1.793F+lO 1.315E+LO 6 .406Et08 3.487Et07 

I 8  GROUP S m E C I F I C  ENERGY RELEASE RATES. NEV/YATT-SEC 
B A S I S =  OWE M E T R I C  TON OF I N I T I A L  HEAVY M E T M  ( H T I l ( M 9  

5 - 0 Y R  

I .051E+05 
6. 68 1 E+O 5 
3.119E+05 
5 - 5 3 5 C C O  5 
7 + 3 2 2 1 * 0 L  
2.62 I E+O5 

5. OP l E t O b  
I .006E107 
1 -805E+Oh 
L.440E+08  
I .049E+05 
1 - 3 5  OE +03 
5.106E+00 
8.679E-11 

5 . 8 0 ~ ~ + 0 5  

3 . 6 7 a ~ e - 3  I 
3.341 E-1  2 
3.320E-13 

1.631E+08 

I O . O I P  3 0 . 0 1 ~  I O O . O V R  

4.442EkOQ 3-708E+03 3*30EE+OX 
1.870'*05 2.086E+03 4.046E+Ol 
1.0465 + O S  5.986E+03 3.24OE+OL 
2 - 5 9 3 E + 0 9  2.867E+03 2.145C+r)l 
31145F+04 2.249E+03 1.077EIOI 
I . 5 5 4 ~ + 0 5  2.70 1 E + O ~  9.48 5 ~ t 0  1 
L .945E+05 I .  068E+04 4 . 6 ~ 9 ~ + 0 1  

P . ~ ~ B E + o ~  4 . 6 6 4 ~ 1 0 4  2 . 4 7 0 ~ t 0 2  
I.+r?5E+06 1 - 2 3 4 E t 0 4  1.127E+02 

1.050E+06 2.232E105 1*926E+04 
7.499E+07 5.614E+06 1.700E103 
7.003E+04 1.39TE+04 4.908E+OI 
h.994E+02 5*0BRE+OI 5.054E-03 
2.6h5E+00 1.905E-01 1.9? I F - - O 5  
baa33F--13 51405E-13 4.OZ?E-13 
1.58OF-13 1.541E-13 1.54lE--13 
1.432E-14 1.397E-14 1.397E-14 
1 -425E-15 1 -33OE-15 1 .350E--I 5 

a. L 2 5 ~ t o  7 5 . 9 6 5 ~ ~ 0 6  2. I 9 5 ~ ~ 4  

3 0 C .  O Y R  

1.28OEtG2 
1 . 6 5 9 E  e 0  1 
9 .510E+00 
I 32 O E t O  I 
7.5 3 IF+  0 0 
4.29 1E*OO 
I .  20 C E  t o  L 
3 - 6 1  X + O  1 
5.37CF+01 
1-83 OE104 
I .  20 ?E+ 00 
1 - 6 3  E- O U  
4.69 GE-05 
3.9 1 4E .. 1 3  
3.622E- 13 
1 - 5 4  E - I 3  
L .39 75.- 14 
1 .3 9 0E- I 5  

1 . 3 5 8 E  +04 

1 - O K Y  

6.97Yt+OL 
9.222FC 00 
7.403F100 
1 .219E+O1 
6.740E b o 0  

9.469E+00 
2.65?E+U0 
4.671E+G0 
1 .780E+04 

4 . 1 5 n ~ t o o  

a. 1 2 1 E-- 0 I 
2.71 7C-- 06 
6.310E-I 3 
3 -863E-  1 3  
3 - 6 1  5E - 13 
1 . 5 Z O E - 1 3  
1.396E-14 
1.383E- I5 

1 . 7 9 9  i 04 

l O . 0 K Y  1 0 0 . 0 K Y  2 5 0 . 0 U Y  

5.048E+01 3.227EtOl  2 . 9 5 4 E t 0 1  
5.093E+00 5.013E-C I 2 J b 4 E - 0 1  
4 . 2 5 2 ~ + 0 0  3. .360~-0 1 1 . 8 6 6 ~ - 0  I 
7.288~+00 7 . 0 0 3 ~ - 0 1  3 . 1 a 3 ~ - 0 1  
4 .532Et00 5.199E-0 1 2 .439E -01  
3 .093El00  4.077E-01 2.002E-01 
3 .629Et00 6.05'21-0 1 3.307E-01 
9.079E-01 L.414E-01 9.230E-02 
9.417E-02 6.067E-02 4.29SE-02 
1.307E+04 6.049E+@2 3.605E+00 
3.787E-02 3.334E-02 3.296E-02 
9 . 2 8 7 E - 1 2  9 . 2 0 1 E - 1 2  P . 0 7 r l E - 1 2  
6.295E-13 6 s l b S E - I  3 5.955E-13 
3.855E-13 3.775E-13 3.647E-13 
3.607E-13 3.533E-I  3 3.4 13E-13 
1-537E--13 1.506F-13 1.454E-13 
I.39*F--I I 1 - 3 6  5E- 1 4 1.3 L8E-14 
I.38CE-15 1.358E--15 1.312E-15 

1.315E+04 6 .406E+02 3.487E+Ol 

2 .532t103 7.513E+01 4.150Fc01 2 . 6 1 4 E t O l  1.302E+Ol 9.ShilF-01 3.51BC-03 2.975E-03 2.87aF-03 2.108E-03 1.027E-04 5.589E-06 
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i ( E  
S F  
TL 
PO 
B I  
00 
4T 
P N 
f " 

P A  
U 

N P  
0 I> 
4 M  
CM 
r 3 K  
CF 
E5 
TOThL 

' J235  
llP9.5 

NP737  
PUT39 
PU24.aO 
PU24I 
A M 2 4 1  
SLIMTOT 

u23a 

TOTAL 

0 I SCHARG tl 

2.33E5-01 
1 " L35F- 0 0 
I .. 177% 1 2 
3.205E- 0 7 

I.203E-10 
1.862E-1 f 
1.0648--39 
1.  L49E- 12 
1. rJY3E-I 5 
P - 3V2E -08 
4.94SF-09 
1 -407F-03 
2-7508-04 
Y.627E+05 
4.071F+O? 
a. 4ZSF.+O 3 
9.8L3EC01 
L1*367E+O 1 
4 - 4 8  15-0 B 
1.7045-OR 
2.  L'ISE-12 
9.717E105 

D I S C H A R G E  

7 -524Et03  
3.314E +03 

9.5 1 7 E OS 
3.1 1Y E t 0  2 
4.7tiSF+O3 

1.097t+03 
3.40Ltt01 
9.709FC05 

3 . 7 1 6 E + 0 5  

2 . n 9 6 ~ + 0 ~  

7. S ~ R E + O ~  
3r33Se+O3 
9.517E+05 
4 . Y E Z E + 0 2  
4 BL 9E ro 3 
2 -086E+O3 
R.901E+00 
9.86 I E L O Z  
91 I O W . + O S  

?.5Bs=+09 
3.37K+03 
Y. 51 7E+ 0 5  
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. .  

TLELP 8.10- C U R I E S  O F  ACTINIDF FCEYLNTS I N  BWH ?PENT FUEL 
A S  A FUNCTION OF DECAY T l Y F  (BASIS = 1.0 M T H ' I I  

DISCHZRGE 1 . 0 1 ~  2 . 0 ~ ~  5 . 0 ~ ~  L O . O Y R  30.oYR LOO.OYR 3 0 0 . 0 ~ ~  1.0~1 10.0~1 L O O . O X Y  2 5 0 . 0 ~ ~  

TL 
P B  
8 1  
PO 
AT 
RN 
FR 
R A  
A C  
TH 
P A  

U 
NP 
PU 
A M  
CM 
B K  
CF 
ts 
T O T 4 L  

TL207 
P8209 
P8210 
P 8 2 1 1  
PB21  4 
81210 
8 1 2 1 1  
81213 
8 1 2 1 4  
P O 2 1 0  
P O 2 1 3  
P O 2 1 4  
PO215 
PO218 
AT217 
R t 4 2 1 9  
RN222  
F R 2 2 l  

R A Z Z 5  
RA226 
AC225 
A C ? 2 T  

TH227 
TH229 
TH230 
T H 2 3 l  
TH234 
PA231 
P A 2 3 3  
P6234M 

U233 
u234 
U235 
UZ36 
UZ38 

NO237 
NP239 
PU238 
PU239 
PU240 
~ U 2 * 1  
PU242 
A M 2 4 1  
L M 2 9 3  

CH2A2 
C Y 2 a 4  
SUMTOT 

~ 1 2 2 3  

TOTAIL 

1.461 E -03 I -7 I 1 E-0 3 1.532E -03  8. L 1 LE-OB 
4.06JE -03  4.7568 -03 B. 247E-03 2 -23 1E-03 
4.06.X-03 4.756E-03 4.247E-03 2.231E-03 
6.66%-03 7.8OOE-03 6.961E-03 3.637s-03 
7.242E-00 R.683E-08 1.701b-07 8.225E-07 
4.063C-03 4.7568-03 11.246E-03 2.217E-03 
1.03eE-07 I.442E-07 3.287E-07 1.319E-06 
4.063E-03 4.756E-03 &.246E-03 2.21  8E--03 
2.343E-06 4.243E-06 1.166€--05 3o684E-05 
~ . ~ O S E - O I  3 . 4 1 2 ~ - 0 1  3 .409~-01 3 . 3 9 7 ~ - n i  
5.646E-01 5.666E-01 5.817E-01 6.578s-01 
1.585Ft00 1.605€+00 l - 6 8 I E + 0 0  1.8'31E+00 
1.296Et01 1.295E+Ol 1.294Et01 l o 2 9 3 E f 0 1  
9.136Et04 7.229E+04 2.88IE+04 2.514Et03 
9.390E102 1.562E+03 219248+03 31404E+03 
8.824E+02 7.175€+02 3.367E+02 2.584E+OL 
1.407E-06 2.69SE-08 3.827E--15 2.040E--16 
1.203E-06 8.859E-07 *.157E--07 1.748E-07 
8 . b O O E - 1 3  8.717E-IS 9.209E-23 0.0 
9.320E +04 7.458E+04 3 . 2 1  5E+04 5.960E103 

2.  18 bE -0J 
8.260E-04 
8.26 CE-04 
1.250E-03 
6. 88OE-06 
6.42 ?E -04 
8.327E-06 
6.49 2E-04 
1.1 17E-04 
3.40 t E . - O L  
8.47 2E- 01 
2 .126E+00 
1.28SE+01 
9.35 IE+OZ 
2 - 0 9  4Et03 

2.02 ?E- 16  
1 - 1 4  ?E-07 
0.0 
3 . 4 4 t E t 0 3  

9.49 aE- O L  

3.583E-04 3.681E-03 2.856E-02 *.060E-02 
5.53%-03 2.33OE-01 2.063E+00 2.751E+00 
5 . 5 3 5 E - 0 3  2.330E-01 2.063E+00 2.751E+00 
8.07OE-03 3.403E-01 2 -91  4 E t O O  3.76 9 E i O O  
I -067E-04 I.435E--O2 3.252E-01 t .599'-01 
2.894E- 03 1 - 0 5  YE $00 
1.11e-114 1.440E-02 3.255F--01 6-602E-01 
3.001E-03 1.254E-01 1 .205E+00  1.719Et00 
4 . 6 2 ~ 5 - 0 4  1.773E-02 3r4h8rz -01  6-863E-01 
3.51 E - 0 1  4.9Q9E-01 1.547Et00 ?.060E+00 
1 . 1 8 i E ~ 0 0  1.348E+00 1.337E+00 3.7955bOO 
2.196EtOO 2.279E+00 2.359E+OO 2.31 O E + O O  
1.243E+01 5.989E+00 9s95OE-01 9r47QF-01 

1 - L 1 OE - 01 8 - 7 9  BE-0 1 

7 . 2 6 ? ~ + 0 2  3 .952 i+02 I . ~ ~ O E + O L  I.I~ZE+OO 
8 . 1 e 6 ~ t o z  4 . 9 7 1 ~ + 0 0  i . 0 6 8 ~ - 0 3  ~ . 0 4 7 ~ - o a  
6 .*Om- 02 9.91 BE-03 3.96 OE-0 6 3.9 13E-0 0 
1.968F-I6 1.375E-16 3.812E--18 9.697E-21 
2.904S-08 6.975E--13 3.812E--18 5.697E-21 
0.0 0.0 0.0 0.0 
1.562Ct03 4.114Et02 3.479E+Ol 2 - 1 8 6 E t O l  

TABLE 8 - 1 1 .  CURIES OF PRINCIPAL ACTINIDE N U C l - I D E S  I N  BWR SPENT FUSI 
A S  A FUNCTION OF DECAY T I M E  ( B A S I S  = 1.0 MTHWI 

DISCHARGE I.OYF 2 . O Y R  5.0YP IO.OYR 3 0 + O Y R  1 0 0 . O Y R  300.OIR I.OKY 1 O . O K Y  LOO.OKY 2 5 0 - 0 K Y  

3.243E-07 7.414E-07 1.1258-06 2.2078-06 4.149E-06 
1 - 7 t d E - 0 7  6.273t-OE 6-500E-08 7.242E-08 8.683E-08 
1-270E-O% 1.%3E-05 3.C69E-09 9 . 9 6 5 E - 0 9  3.922E-08 
3.252E-07 7.434E-07 1.128E-06 2.2738-06 4.161E-06 
I.768E-0 8 3.028E-0 E 4 -6  75E- 0 8 1 19 *E -07 3.190E-0 7 
1.225€--09 L.964E-05 3.070E--09 9.967E-09 3.923s-08 
3.252E--07 7.434E-07 1.128E-Ob 2 - 2 7 s - 0 6  4.161E-Ob 

1.768E-OB 3.028E-OE 4.675E-08 1.194E-07 3.190E-07 
7.3425-IO I . 5 2 0 C - - O S  2.432E-09 8.295E-09 3.923E-08 
0.0 6.138E-08 6.359E-08 7.086E-08 8.496E-08 
4.142E-08 3.028E-Oe 4-674E-08 1.194F-07 3.190E-07 
3 .252C-07  7.434E-07 1.128E-06 2 . 2 7 3 - 0 6  4 .16 lE-06 
I.768E-OB 3.029E-Oe 4.676E-08 1.19+€--07 3.191E-07 
I - 7 1 3 E - 0 7  6.273E-08 6.500E-08 7.242E-08 8.683E-08 
3.252E-07 7.434E-07 1.128E-06 2.273E-06 4.16LE-06 
L.768E-08 3.029E-OE 4.676E-08 1.L94E-07 3.19LE-07 
1.71 3E-07 6 . Z 7 3 E - 0  E 6.500E-08 7.242E-OB B . 6 8 3 5 - 0 8  
3 . 2 5 2 E . - 0 7  7.434E-07 I . l Z S E - - O d  2m273E-06 *r. 16 LE -06  
1.772E-07 6.273t-OE 6.500E-08 7.242E-08 8s683E-08 
1.767E-08 3o029E-08 4r676E-08 1.194E-07 3.191E-07 
I .713E--07 6.273E-OE 6.500E-08 7.242E-08 8.683E-08 
3.575E--07 7.426E-07 1.127E-06 Zr271E-06 +.156E-.06 
3.321 E- 0 7  7.332E-0 7 1-11 3E-06 2 .2L  ?E-06 4 - 10 4E-0 6 
61060C-'38 6.273E-OE 6.500E-08 7.242E-08 8.683E-08 
2.471E-05 3.360E-OE 4.251E-05 6.953E-05 L.154E-0.1 
5.808E-01 1.627E-02 1 -627E-02 1 - 6 2 7 E - 0 2  1.627E-02 
3.203E-01 3.201E-01 3.201E-01 3.201E-01 3.2OlE-01 
I.242E-05 I.282E-OI 1 - 3 l 7 E - 0 5  1..%20E-05 I.592E-05 
2 . 3 7 9 E - - 0 1  2.433.5--01 2.434E-01 2.440E-01 2.461F-01 

2.221E.-05 2.338E-OS 2.456E-05 2.787E-05 3 . 3 2 2 E - 0 5  

1.627E-02 1.627E-02 1.62'/E-02 1.627E-32 L.627E-02 
2.145E-01 2.145E-01 2.145E-01 2.145E-01 2.146E-01 
3.201E-01 3.201E--01 3.20lE-01 3.20LE-01 3.201E-01 
2.383E-0 1 2.432E--0 I 2 -434E-0 I 2.440E -01  2.45 I F-0 I 

l.S87E+07 1.270E+01 1.270F+Ol 1.269Et01 1 - 2 6 9 € + 0 1  
1.61IE+OI L-753it0.3 1.7681+03 1.735EC03 1.668E.tO3 
2.962E+02 3.005E+O2 3.005F+02 3.004E+02 3.004E+02 
4.777EeO2 4.778E+Oi 4.77RE+02 4.779E+02 4.781E+02 
l.L30E+OS 1.077E+OS 1.026Et05 8.889E+04 6.984E+04 
1 . 9 4 b E + 0 0  I.496E+CQ I.496EtOC 1 . 4 4 6 E t 0 0  1.446E+00 
1.168E+02 2.934E+02 4.614CI 02 9.179E3UZ I .54 IE+03 
I . B C . O E r O l  1.270E+OI lr270EC01 1.260E+OI I.269€+01 
3-455E+.04 7.436€+0? 1.579E103 1.845E+OI 3.387E+00 
I . 0 3 3 E i 0 3  90910E+Oi  9.567E+02 8 - 5 2 Y E t 0 2  7.043E+02 
1.008Ci07 1.190E+05 1.082E+05 9-318E"Ol  7.456Et04 

1.713E-07 6 . 2 7 3 ~ - o e  ~ . S O O E - O ~  7.242e-08 8 . 6 8 3 ~ - o a  

3.230~-01 3 . 2 0 1 ~ - 0 1  3.201~-01 3.201~-01 3.201~-01 

9 . 8 3 2 ~ - 0 1  9 . 8 8 0 ~ - 0 1  9 . 9 3 0 ~ - 0 1  I.OOBECOO 1 . 0 3 2 ~ t o o  

1.146E-05 3.592s-05 I.Oa5S-04 3-550E-04 
1.701E--07 8.225E-07 6nBROF-06 1.067E-04 
51609E-07 1.25 3E-05 I .  764E-0 1 2.53qE- 93 
l.L49F--05 3.602E-05 I . 0 4 E - 0 4  3.560E-06 
2.136E-00 ?0267E--S5 2.206E-04 2.535E-03 
5.689E-07 1 -253E-05 Im765E-04 2-534E-03 
l .119E-05 3+602E-05 1.048E-04 3.56OE-04 
L.701E-07 8.225E-07 6.88CE-06 1.067E-OS 
2.138E-06 2.267E-05 2.206E-04 2.535C-03 
5.689E-07 1 - 2 5 3 E - 0 5  1.7bSi-04 2.534E-03 
1.665E-07 8.047E-07 6.73 IE-06  1 sOS4E-04 
2.137E-06 2.267E-05 2.205E'--04 2.534E-03 
1. L49E-05 3.602E-05 1 .04eE-08  3.560E-04 

1.701 E-07 8.22 5E-07 6.88 OE-06 1 -0E7E-0 u 
1.149E-05 3.602E-05 I.04EE-Ol 3-560E-04 
2.138S-06 2.268E-05 2 . 2 0 6 E - 0 4  2.53%-03 
1.701 E-07 8.22 5E-07 6 - 8 0  (E-06 1.067E-04 
1.14YE--05 3.hOBE-05 1 - 0 4 E - 0 4  3.560E-04 

2. L38E-06 2.268E-05 2.20EE--O4 2.535E-03 
1 r701E.-07 8 -225E-07 6.88 Ot-06 1 - 0 6  7E-04 
1.149E-05 3.602E-05 I -048E-04 3 . 5 6 0 C . . 0 9  
1.133E-05 3.552E-05 1.03BE-04 3.511E-04 
I .  701E-07 8 .225E-07 6-  8 8 C C - O d  1 -067E-04 
3.093E-04 1.089E-03 3.754E-03 I - 3 9 O C - 0 2  

1.628E-02 1 -630E-02 1.63LE-02 I -656E-02 
3,201E-01 3.201E-01 3-20 1E-01 3.201E-01 
2. PROF-05 4.68 7E-05 1 15 6F-04 3.559E- O$ 
2.612E-01 3.372E-01 5.26BE-01 8.643E-01 
3 .20 lE-01 3.201E-01 3.20 LE-01 3.20lE-01 
5.534E-05 lo467F.-04 5 . 2 8 b E - 0 2  2.747E-03 
1.119E100 1,331E+00 1.57CE100 1.629E+00 
1.628E-02 1,630E-02 I.636E-02 1.656E-02 
2.149E-0 1 2.159E-0 1 2 .18  7E- 01 2 -280E-0  1 

2.612E-01 3.372E-01 5-26EE-01 8.613E-01 

I .  428E+03 8 . 2 0 h E + 0 2  1 - 7 0  1 E I O Z  7-553E- 01  
3.002E+02 2.997Et02 2.980Et02 2.923E+02 
9.781E+02 4.754Et02 9.65CEi02 4.322E102 
2.667E+04 9. I 7 3 E + 0  2 7 -  3 7  5E-02 1 - 2 6  1 E -02 

2.904E+03 3.386Ct03 2.480E+03 8.070Ei 0 2  
1*766E+O 1 1.258CtOl 1.23 5 E + O 1  I - 156Et  01 
3.085F+00 2.242E+00 90 00 55-01 3.7OOE-02 

3.213E+04 5.953E+03 3-44$E+03 L.S62E+03 

2. i 3 0 ~ - - 0 6  2.z6mz-05 ~ . P O ~ E - O +  2.53e.E-03 

I . ~ O L E - O ~  a.22sE-07 ~ . R ~ o E - o ~  1 . 0 6 7 ~ - 0 4  

3.20LE-01 3.201E-01 3.20 LE-01 3.201E-01 

1.266EIO 1 I .  2 5 8 E + 0 1  I .  2 3 5 ~  + O L  1. L ~ * E +  01 

I . 4 4 6 ~ + 0 0  1 .a4rx+no 1 .A*  ~ E + O O  I . 4 4 3 ~ + 0 0  

3 - 8 7 6 ~ t o 2  P . Z ~ ~ F + O I  L . O ~ S E - W  3 . 2 7 6 ~ ~ 1  1 

3 . 3 7 O E - 0 3  2.L54E-02 2.634F-02 
1.435E-02 30752E-01 t.599E-01 
1.076E-01 8.579E-01 1 , 0 3 2 E 1 0 0  
3.379E-03 2.160E-02 2.641E-02 
1.076E-01 8.58OE-01 L . 0 3 2 E t 0 0  
1.0 76E-0 1 8r579E-0 I 1.032E+00 
3.379E-03 2 . 1 6 0 E - 0 2  2.641E-02 
1.435E-02 3 - Z S P E - 0 1  C.599E-01 
I - 076E-01 8.580E-01 1.032E+00 
1.076E-01 8.579E-01 1.032E+00 
I .404E-02 3.182E-01 6.456E-01 
1.076E-01 8 . 5 7 9 E - 0 1  Io032E+00 
3.379E-03 2.160E-02 ?.64LE-02 
1.077E-01 8.582E-01 1.032Et00 
I -435E-02 31252E-01 6 . 5 9 9 E - 0  1 
3.379E-03 2.160E-0 2 2.64 1E-02  
I .077E-01 8.582E-01 Ie032E100 
1.435E-02 3 .25PE-01  61599E-01 
3m379E-03 2.160F-02 2.64LE-02 
I .435F-02 3.252E-01 t.599E-01 
I.077E-01 8.582E-01 1 ~ 0 3 2 E 1 0 0  
L.435E--02 3 . 2 5 2 E - 0 1  6.5995-01 
3.379E-03 2.16 OE-0 2 2.61) 1 E-02  
3-333E-03 2.130E--02 i r 6 O S F - 0 2  
1 ~ 4 3 5 E - 0 2  3 . 2 5 2 E - 0 1  6.599E-01 
1.383E-01 8.540E-01 1.028E+00 
1.885E--02 2.609E-02 2.666E-02 
3" 20 I E-0 L 3.20 1 E-0 I 3.20 XE-0 I 
3.379E-03 2.160E-02 7.64 LE-02 
I.024EC00 9.949E-0 1 9.478E-01 
3.201E-01 3.20lE-01 3.2OIE-01 
4.18ZE-02 3.564E-01 6-509E-01 
1.596E+00 L.309E+00 9.664E-01 
Im885E-02 2.609E-02 2.666E-02 
3s021E-01 3.476E-01 3.461E-01 
3.20 IE-0 I 3 . 2 0  LE-0 I 3.20 1 E-0 I 
1.024Ee00 9o949E-0 1 9.478E--Ol 
4.965€+00 1 -064E-0 3 2 .042E-08  
1.327E-19 0.0 0.0 
2.273Ec02 1.71 8 E t 0  1 2 . 2 8 3 F - 0 1  
L.664E-tO2 1.194E-02 31275E-07 
6.053E-03 3.928E-06 1.903E-1 I 
1.420E+ 00 I .  2 09E+O 0 5.24 0 E-0 1 
6.488E-03 3-928E-06 2aOO5F-11 
4.965E+OO 1.064E-03 2.04?E-O8 
5.576E-20 0.0 
3.273E-11 3.271E-1 I 3.267E-11 
4.1 1 3 E t 0 2  3.4 78EtO 1 ?. I 8  4 E + O  1 

0.0 
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T L  
U 8  
R I  

AT 
R N  

F R  
R A  
A C  

Ti( 
P 4  
U 

N I> 
"U 
A ?A 

C Y  
O K  
C F  
E S  
TOTAL 

Po 

P 9 2 0 9  

05214 

B1211 

9 1 2 1 4  
PO210 

00214 
P O 2 1 5  
'0219 

R N Z l P  
RN222 
F 1 2 2 1  
PA223 

h C 2 Z S  

THEPY 

~ 1 2 1 0  

a1213 

A T Z I ~  

~ ~ 2 2 6  

~ ~ 7 2 7  

~ 3 2 3 0  
PA231 
On233 
P4234M 

u733 
U231 
IJ23S 
UL36 
U.238 

NP737 
PU238 
PlJZ3Y 
PBJ24O 
P'J241 
PUB42 
A M 2 4 1  
A M 2 4 3  
cu242 
CH243 
C * 2 4 4  
SUWTO? 

TUTA!. 

8 - 1 S O E - 0 6  1-659E-QI  1 . 3 0 5 F - O S  
1 R36E-0 6 3- 737E--0 6 5 1 193F -0 6 
I .040E-05 3 - 3 3 4 E - 0 5  4.840L-05 
7 s 2 19 E-0 5 I 4bY E-0 4 2. 1342 E- 04 

3.661E-05 .7 .451E-QE 1.035f-04 
6.624E-09 2 . 4 4 8 E - 0 5  2.549E- 09 
3 .3UUk-05  6.735E-05 9.3592-05 
4 e 6  1 4 E - 0 8  Z.551E-05 2 - 8 1  6E-OY 
5.131E-04 2.03YE-04 2.29IE-U4 
4.42OE-03 P . 1 4 0 E - O Z  2.141s-03 
4.383EtOQ 4-300E-02 4.315s-08 
3.913E104 3.823E-02 3.R23E-02 
3-192Et02 8.56OE+Y1 81597LtO! 
2 . 1 9 1 E + 0 2  1.016E+OI 1.574F+O'L 
7.7OiEr01 4.385E+Ol 3.073F+OI 
1-038E-06 2.46AE-06 1.119F-08 

~ . ~ I O E - O Q  Z . ~ ~ E - O S  2 .774~-09 

n . B 7 4 ~ -  o e 7 .870~-0  e 7 .  o 14 E-. o 8 
6.  I i aE- .  L I 1.332~-12 5.3 m e - 1 3  
A . ~ Y ~ E + u ~  I . ~ ~ ~ F + O Z  1.3-rr,~+o2 
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TbeLE 8-14. PliOTONCj Fq0l.l ACTINIDES I N  B*R SPENT FUEL 
AS A FUNCTIUN UF DECAY TIME ISASIS E 1.0 M T H M )  

18 GROUP P H O T O N  PELEASE PATES. PUOTONS/SECONO 
B A S I S 1  ONE METRIC TON OF I N I T I A L  HE4VY METAClHTIHH) 

EYEAN 

I .  E 005- 02 
2.500E-OP 
3.750E- 02 
5.75bE-r12 
B.500E-02 
I . Z J O E - O l  
2.250E-01 
3.750E-01 
5 .  7SOJE- 01 
8.50OE-01 
I .250E+OO 
1.750E+00 
2.25OE+OO 
2.750E+00 
3.500E100 
5-000E+OO 
7.000E+00 
LmIOOE+OI 

TOTAl .  

MEV/SEC 

EYEAN 

O I S C H A P G E  L-OYE 2 . O Y R  5 . 0 Y R  

8 * 3 7 8 E + I  7 7.0P9EsL 1 3.6 1 BE+ 13 2.932€+13 
3.719C+16 2 . 8 6 4 E + l l  4 . 4 3 6 E t l I  8 . 7 0 B E l l l  
5.42bE+16 2.068E+I I I .367E+I I  1 .478E+l l  
4.751E116 4 . 0 6 4 E + l i  6.376E+12 1.266E113 
31761C+17 I.502E+I 1 4 . 4 9 9 E t l l  4 .4ESE+l l  
2.965EC17 3.8371+11 3 . 7 7 5 E l l l  3 . 7 0 9 E t l l  
2.LOOE+17 3 . 0 5 8 E + l l  3 . 0 0 2 E + l l  2 . 8 9 8 C C L l  

2.291E+I C 2.030E+I 0 2.037E+lO 2.057E+10 
3 .97 i IE115  1.243Ec09 7.290EC08 7.137E+08 
8.121E*l5 B.+SlE+OE 7.337E108 7ml94E+OR 
1.722E+l5 3.977E+OE 3-582E+08 3.371Et08 
1.471E+12 8.034E+07 6.559€+07 5.871E107 
7.693E+07 3.797E+0? 2.887E+07 2.391E+07 
5.664Et.07 4.672E+07 5.l lOE+07 6.507Ed07 
3.999E+07 I * 9 7 8 E + 0 7  1.505€+07 1 -247E+O? 
L.711E+07 8 . 4 6 0 E c 0 C  6.437€+06 5.333Et05 
1.96YE+06 9.742ECOC 7.41RF+05 6.1&7E+OS 
2.267E+05 I.LZIE+OS 8 .525F iOQ 7.06IE+04 

L r 8 9 5 E l l e  7 . 6 1 1 E l l l  4-429E+L3 4.412E113 

3 . 2 5 3 E t l 3  
1.454€+12 
1.925E+1 I 
2.1234t13  
4 . 4 5 8 E t l l  
3.621E+1 I 
2.749E+l I  
2 .O86E+lO 
8.8148+08 
7.330E108 
3.194E+08 
5.2638+07 
I .989EC07 
7.144E+O? 
1.037€+07 
4.433E+06 
5.109€+05 
5.8b7E+00 

250.OKV 

1.9 7 3 E + l 1  
1.914E+LO 
1.954Et 10  
l.b*OE+IO 
5.437E+lO 
1.121E+IO 
2 .566E+10  
3-864E1LO 
7-%02E+10 
E.436E+09 
1.331E110 
1 ~ 1 0 2 E 1 1 0  
3 ~ 2 4 S E t 0 9  
5.663E+07 
1.067E+07 
2.371€+04 
2.736Er03 
3.148E102 

4 .405Et l1  

l r 5 * 5 E + 1 7  1.969E+15 I .O88E+l2 I .354E+12 1.907€+12 3-1OLECI2  3.43eE+12 2.51 t E 1 1 2  9. 1 6 O E t l l  8.326E+lO 7 - 6 7 a E t l O  9.279E+IO 

18 GROUP SPEC1 F I C  ENERGY RELEASF PATES. YEVIWATT-SEC 
BASIS= ONE METRIC TON OF I N I T 1 4 L  HEAVY HETAC~MTI I iM l  

10.OYP 

4.879Ei05 
3.635E+04 
7 - 2 1  BE +03 
I .221E+06 
3.789E to% 
4.527E+04 
b.I86E+04 
7.822E+03 
5-06  8E b 0  2 
6.231E+02 
3.993E102 
9 . 2 1  LE+OI 
4 * 4 7 5 E + O l  
1.965E+02 
3.b29E t o 1  
2.21 6E+O I 
3+576E+00 
6.454E-01 

3 0 . O Y R  100.O'fR 3OC.0'19 I . 0 K Y  

5.823E+05 5.491€+05 3.766E+05 L-SZIECOB 
6 .824Et04 7 1949E+04) 5-82SE+O.% I .917E+O1 
l r 0 8 L E + 0 4  1.165EC04 8.58EEt03 3.586€+03 
2.299E+06 2.680E+O6 I r 9 6 ? E t O b  6-397E+05 

4,143E t o 4  3.47 5E+04 3.12 CE+04 2.745E+ 04 
5.183E+04 3.846E+04 3.477E+04 3 s 2 4 4 E t 0 4  
8.099E+03 8.522E+03 9.29CE103 I -O53E+04 
7.025E*02 7.552E102 6.071E+02 3.82SE+02 
6.190E+02 5.219E+O2 3 .551E+O2 I.9RRE+O2 
3.367E+O2 2.49tE+02 1.697E+02 1 -552E102 
6.032E+OI 3 . l l i E + 0 1  2.864EC01 6.91=+01 
2.190E+Ol 3.440Ft00 3.327Et00 1.953E+OI 

1.771E+OL 2 .612El00  l r 4 0 t - E + 0 0  1.355E+00 
l.O8LE+OI 1.578E+00 8.42 LE-01 7.683C-01 
1.741EC00 2.511E-01 1.3355-01 1.228E-01 
3.141E-01 4.502E-02 2.385E-02 2 . 2 L O E - 0 2  

3.680~+04 J . ~ I B C + O ~  3 . 2 2 4 ~ t 0 4  2 . 9 9 5 ~ + 0 4  

1 .623~+02 7 .71 .3~+01 ~ . 2 2 t t + o t  I . 5 9 3 ~ + 0 0  

1 0 - 0 K Y  

2.56 BEtOU 
2.653€+02 
6.274E+02 
7.338E+02 
1-373€+04 
1-156E+04 
1.473E104 
8 . 9 8 0 E t  0 3  
1.485E+03 
5.94OE+02 
1.826E+03 
1.964€+03 
7. 631E+ 0 2  
1.686E+01 
4.519€+00 
3.930E - 0 1  
b.324E-02 
1.141E-02 

100.OKY 

3.0288+03 
L a  I48E+O 2 
4 - 3 1 7 C t 0 2  
7 . 8 6 7 ~ + 0  2 
3 . 6 5 8 ~ + 0 3  
1.150E+03 
4.95 OEt03 
1.222E104 
1.045€+04 
3 - 8 3  6€+03 
1.38 LE+Oh 
1.576E+04 
6 07 7 E+ 0 3 
1.295€+02 
3.1 13E+O 1 
1.545E-01 
2.489E-02 
4.499E.03 

2 5 0 . 0 K Y  

2.960€+03 
4.784EtO2 
7.36 6E+02 
5.432Et02 
9-62  7 E t 0 3  
1.4028+03 
6-4408+03 
I.449Et04 
1.266Et04 
4.62 LE+03 
1.664€+04 
1-929E to& 
7.31 1.557E+02 LE103 

3.73SE+01 
1 .189E-01  
1.91 5 E - 0 2  
3.463E-03 

I.S45E+lL I-469E+OC 1-088FC06 I.354E+Q6 1.907E+O6 3.101EIOb 3.438F+06 2.51 FEiOS QolbOEtOS 8.326E+04 7.678Fi.04 S-279E104 

2.4?6€+04 2.356E-01 I.744E-01 2.171E-01 3 . 0 5 7 E - 0 1  4.970E-01 5.51 LE-01 4.032E-01 I.468E-01 1.33SC-02 1 .23 lE-02 1.487E-02 



95 

i1298 
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H 
LI 
B E  
C 

N I  
cu 
ZN 
G I  
GE 
A S  
SE 
B R  
K P  
a a  
S R  

Y 
ZR 
NE 
n o  
T C  
R U  
RH 
P O  
A G  
C O  
I N  
5 N  
5 0  
TE 

I 
*E 
c s  

Lk 
CE 
P R  
NO 
P N  
SM 
EU 
GO 

ca 

a 1  

T 0  
D Y  
H O  
ER 
T M  
YB 
TOTAL 

TABLE 8.17. G R A M S  C F  FlSSlDN PRCIDIJCT ELEMENTS I N  BWR SPENT FUEL 
A S  A FUNCTION O F  DECAV TIME (BASIS = 1.0 M T H M l  

O I 5 C H h R G E  I.OVF 2.OYR 5.0YP I O . O Y R  30.0YR 1 0 0 . O Y R  3 0 0 . 0 Y R  1 . 0 W  L O . O K Y  1 0 0 . O K Y  250-0UY 

4.6712-02 4.416E-02 4-17SE-02 
1.658E-04 1.65OE--04 1.658E-04 
1 . 2 3 8 ~ - 0 4  1 . 2 3 8 ~ - 0 4  1 . 2 3 8 ~ - 0 4  
2.177E-05 2.176E-05 2.L76E-05 
1 . 0 1 0 E - 1 2  0.0 0.0 
3.707E-LO 0.0 0.0 
3.390E-09 0.0 0.0 
4.885E-05 2.562E-08 2.562E-08 
2.704E-05 6.863E-07 6.843E-07 
5.292E-01 5.259E-01 5.289E-01 
1.615E-01 1-595E-01 1.595E-01 
4.668E+O 1 41668E+O 1 41668E+Ol 
I.BOBE+OI 1.807E101 L.807E+01 

2.940Et03 2-930E+03 2.940E+03 
2.938E+0 1 l.Z5LE+OO 2.604E-02 
2.694€*03 2.792E+03 2.774E+03 
6.540€+02 6.5671+02 6.567E+02 
1.974EIO3 1.873E+O3 1.840E+03 
3.7131+02 9*057F1+02 4.058E+02 
1.005E+03 1.071 E+O 1 1.1 0 4 E t 0 3  
6 -692 E+O 1 6.628E + O  1 6 -61  2EIO I 
8.320E+Ol 8.390ElO 1 8.405E+01 
1.923E+0 0 2.0 C8Et 0 0 2 - 0 1  7E+00 
6.994E*Ol 6.956E+01 6.952Et01 
2.504El-01 2.258E+Ol Z.OI3ECOl 
3.966€+02 3.934EC02 3.952E+02 
2.003E+O 2 I .953E+ 02 1.954Ec02 
4.376E+01 4-377E+01 4.377€+03 
2.340E+O3 2.301E+O 1 2-261€+03 
1.157EtO3 I .189C+O1 I .229E+03 
1.017E+03 I . O l 4 E t 0 3  I.O14E+03 
2.277E+03 2.0865+03 2.018E+03 
9.093E + 0 2  9.343E+0 2 91343F+02 
3 .mi  ~ t 0 3  3-2291eoz 3 . 2 9 a ~ + o 3  
1 . 2 6 6 ~ c 0 ~  9 . 8 8 0 ~ + 0 1  7 . 5 9 2 ~ + 0 1  
6sCI6E+OZ 6.3468+02 6.574€+02 
1.308E+02 1*256E+02 I .223E+02 
6 -  L56E+O 1 6 "  757F+O 1 7.099Et 0 1  
2.209E+00 2.1488+00 2.146Ei00 
L-O59E+00 l.LPSE+OO 1.126E+00 
l.OS6E-01 IsO55E-01 1.055E-01 
4.037E-02 4.061E-02 4.061E-02 
4.017E-05 3.797E-05 3.732E-05 
5.886E-06 1.007E-05 1.072E-05 
2 . 8 3 6 ~ + o a  2 . 8 3 6 ~ + 0 4  2 .836~+0a 

3-528E-02 2.665E-02 8.672E-03 1.705E-04 
1.650E--04 1.658C--04 1.658E-04 I -658E-04 
11230[1--04 I -238E-04 1.238E-OI 1 -238E-04 
2.175E-05 2. L74E-05 2.169E-05 2 .  L50E-05 
0.0 0.0 0.0 0 .O 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 

6.843E-07 6.843E-07 6-843E-07 6.843E-07 
5.289E-01 5.289E-01 5 s  2R9C-01 5.28E-0 1 
1-5958-01 1.595E-01 1.595E-01 1.595C-01 

2 . 5 6 ~ ~ - 0 8  2 . 5 6 % ~ - 0 8  Z . ~ ~ Z E - O E  2.5621;-08 

4 . 6 6 8 ~ + 0  1 4 . 6 6 8 ~ + 0  I 4 . 6 6 8 ~ ~ 0 1  4.668e+oi 
I.BO~E+OI I . ~ O ~ E + O I  L . ~ O ~ E + O L  i . m 7 ~ + 0 1  

2.271E-09 
1.65EE-04 

Zr09SE-05 
0.0 
0.0 
0.0 
% a  56 2E- OR 
6.84 .E- 0 7  
5 . 2 8 S E - 0 1  
1 a 5 9  5E-01 
4.66 ?E*0 1 
1.80eEiOl  

i o  2 3 e ~ - o n  

3.002F+O2 2-962ECOE 7 - 8 0 R F + O ?  Z.R60€+07 7-B54F+o2  

2.969Et03 3.01 3E+03 3. L45E+03 3 - 3 8  OEtO3 3.36 IE+03 
2.442E -03 3.797E-03 9.2 17E-0 3 2 - 8 1  RE-0 2 8.23 7E-02 
2 .774Et01 2.774EC-03 2.774E+03 2.774E+03 2.774E+03 
6.567E+02 6.56 7E+O2 6.566E+02 6 -  565EfO2 6.56 CE+O2 
I.811E+03 1.807E+03 1.807E+J3 1 - 8 0  fcI+03 I .  8 0 7 C t 0 3  
4 - 0 5 8 E t O 2  4-05bE+02 4.058E+02 4 - 0 5 8 k + 0 2  4.058E C O P  

6.604ClOI 6.604E+Ol 6 .604El01  6.604€+01 6.604E101 
8.410E+01 81408L+01 8.400Et01 8.396E+Ol 8.39LE101 
2.041E+00 2.074ECO9 2.149E+00 2.195E+00 2.19fE+00 
6 * 9 5 8 F + O l  6.952F+Ol 6.951E+OL 6.950E+Ol 6.947E+01 
1.724F+Ol L . 5 0 L E t 0 1  l .412E+Ol  1.412E+01 1.412E+OL 
3-9(37€+02 4.009E+02 4.018Et02 4.010II+02 2e018E+02 
1.9512EtOZ 1.954E+02 1.959E+nP 1.95SC+02 1.954E102 
4.377E+03 4.377E+03 4 ~ 3 7 7 E + 0 3  4.377E+03 4.377E+03 
2.170E+03 2.060E403 1.765E+03 1.368E+03 1.268E+03 
I .321Et03 1.431Ee03 L.726E+03 2.1245+03 2.222Et03 
1.0 14Et03 1.01 4E+03 1.0 14E+03 I .0 I $E+03 1.01 QE103 
1.973EL03 1.9701+03 1.970E+03 1.970€+03 1.97CE103 
9.343E+02 9.343E+02 9.343E+02 9.3Q3EIOB 9.343Et02 
3.342EcO3 3.346Et03 3.346E+03 3.346E+03 3.34tE+03 
3.437E+O1 9.170E+OO 4.660E-02 4.327E--10 0.0 
6.987E+52 7.235E+02 7.310ECO2 7.26YE+O2 7.22EEIO2 
l . l 4 2 E + 0 2  1 . 0 5 Z E + 0 2  9.33?E+31 9.458E+OL 9.9051+01 
7.939€+01 8.887E+01 1.023E+02 L.051Ei02 1 . 0 5 1 C 1 0 2  
2.146Et00 2-146Ee00 2-146E+00 2 . 1 4 6 E + O O  2.14 fE+00 
1. 126E+OO 1.1 26E+OO 1.126E+00 1.126Et00 1 - 1 2  C E + O O  
1.055E-01 1.055E-01 1.055E-01 1.059E-01 1 .052E-01  
4.061 E-02 4 -  06 1E-02 4.062E-02 4.066E-02 4.07 €E-02 
3.711E-05 3.705E-05 3.704E-05 3.704E-05 3.704E-05 
1 -094E-05 1.099E-05 1. L O O E - 0 5  1. IOOE-05 1.10OE-05 

1 .13*~  t o 3  1 . 1 3 8 ~ + 0 3  I .  1 3 8 ~ + 0 3  1 . i 38 f+o3  i . i 3 e ~ + 0 3  

2 . 8 3 6 ~ + 0 4  2 . 8 3 6 ~ + 0 4  2 . 8 3 6 ~ + 0 *  Z . ~ ~ S E + O &  2 . 0 3 ~ + 0 4  

t -960E-26 
:"55RE-04 
L a237E-OQ 
l n 9 2 9 E  -OS 
0.0 
0.0 
0 .O 

6.843E--07 
5.287E-Ul 
L.595E-01 
4 - 6 6  3E to1 
I .812E+OI 
2.959E+ 02 
3 - 0 8  BE+ 02 
2.90 3E + 0 2  

3.78 YE t 0 2  
3.361EC03 
2.720E-OK 
2 . 7 7 E t  03 
6 -5461 + 02 
1.809E+03 
4.058Et 02 
1.138Et03 
6.606E+OL 
8.395E+ 0 I 
2 -196ECOO 
6 - 936E+ 0 1 
1.412E+01 
4.019€+02 
I .Y54E+02 
4.377Ci03 
1.267EC03 
2.223E+03 
1 s 01 4 E I  03 
I - 9 7 0 E t 9 3  
9.343E+02 
3 .31hFt03 
0.0 
7 . 2 1  2E'i 02 
1.003ELOP 
I . O S I E + O Z  
2.146E+OO 
1 - 1 2 6 E t 0 0  
1.051E-01 
4.1031-02 
3 -704E-05 
1 -1OOE-05 
2 -836EtO4 

2.5621-08 

0.0 0.0 0.0 
I.658E- 04 I -658E-04 1 . 6 5 8 E - 0 4  
1 ~ 2 3 3 E - 0 4  1 I 9 2 E - 0  4 1 * 12 7E-04 
61491E-06 1.2LZE-10 1.592E-18 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
2.562E-03 2.562E-08 2.562E-08 
6.043E-07 6.84 3F--0 7 6 - 0 4  3E-07 
5.Z83E-01 5.289E--01 5.289E-01 
I.595E-01 I -595E-0 1 1.595E-0 I 
4.61 9E+OI 4-350E+Ol  4.217E+01 
1.856E+Ol 2.125€+0 1 2.258E+OI 
2.859E108 2.859E+02 2.8591402 
3 - 0 2 8 E t 0 2  3 .028Et02 3.028E+02 
2 . 9 0 3 1 t O 2  2.903E+02 2.903E+02 

3.358ECO3 3.335Lt03 '.297E+O3 
2.705EC00 2.650Et01 6,40SE+01 
2.774Et03 2.774E+03 2.779E+03 
6.3571+0% &.1a3E+02 2.91 I E t 0 2  
1.828Et03 1.989Et03 2.172E103 
4 . 0 5 8 E t 0 2  4 - 05 UE 6 0 2 4.058Et02 
1.138E+03 1 . I  36E103 1.1 3 3 E 1 0 3  
6.623E+01 6 .799Et01 7.089ElO: 
8*395E+01 8.395E+01 8 . 3 9 5 E t 0 1  
2.19EEtOO 2.196EC00 2.196E+OO 

3 . 7 8 9 ~ + 0 2  3 . 7 8 9 ~ + 0 2  3 . 7 8 9 ~ + a 2  

6 . 8 0 4 ~ + 0 1  5 . 8 5 0 ~ t 0 1  5 . 1 3 9 ~ + 0 1  
1.4 1 2 E  C O  1 1.41 2E + 0 1 1.4 1 2E + 0 I 
4.033Et02 4 .128Et02 4.199E+02 
1.95bE+02 1 .948Et02 1.938E+02 
41377E+03 4.378E+03 44379E+O3 
1.266€+03 1.258E103 1.245Et03 
2.224E103 2.232E+03 2.246E+03 
1 .014Et03 1.014E+03 1.014E+03 
1.970EC03 1-970EC03 1.970E+03 
9.343E+02 9.343EIOP 9 .343Et02 
3 - 3 d 6 E t 0 3  3.346E+03 3 - 3 4 6 E t 0 3  
0.0 0.0 0.0 
7.2 12E+02 7 - 2  12E10 2 7.2 1 Z E I O Z  

I * 0 0 3 E + 0 2  1 .003E+O 2 1 . 0 0 3 E + O P  
I r 0 5 1 E + 0 2  1.051E+02 1.05 IE+O2 
2=146E+00 2.146E+00 2.146E+00 
I r  1 2 S E t O O  1 .  L26E+OO 1.1 26E+OO 
1.045E-01 1 .045E- -01  1 .045E-01  
4.156E-02 4 1 1 5 9 E - 0 2  4.1571-02 
3.704E-05 3.704E-05 3.704E--05 
1. LOOE-05 1. L 00E-05 1. L Q O E - 0 5  
2.836E+09 2a836E+04 2.836Et09 



n 
8E 

C 
cu 
N l  
cu 
LH 
5 A  
6FI 
A S  
5 E  
9 R  
KT 
RB 
SR 

Z l  
N B  
YO 
TC 
R U  
R H  
OD 
A G  
C D  
I N  
SN 
58  

I 
K E  
cs 
BA 
L A  
CE 
P R  
NO 
P M  
S M  
EU 
GD 
T B  
0 Y  
H 0 

rE 

Ea 
rH 
TOTAL 
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T i e L E  8-19.  CURIES OF FlSSIOh PRODUCT ELEMENTS I N  BWH SPFNT FUEL 
A S  A FUNCTION OF DECAY TIHE (84515 = 1.0 HfW4l 

DISCHAIGE 1 . 0 ~ ~  2.0~9 5.01~ I O . O Y R  3 0 . 0 ~ ~  ~oo.ovn 300.01~ 1.0~1 

4.510Et02 bs264E+02 4 . 0 3 l E + 0 2  3.406E+02 2.573E*O2 8.372E+01 1.64sE+OO 2.192E-05 1-8928-22 
2.406E-06 2.406E-00 2.4068-08 2.406E-06 2.406E-06 2.406E-06 2.406E-06 2+406E-06 2.4098-06 
9.7058-05 9.704E-05 9.7038-05 9.6998-05 9.694C-05 9-670E-05 9-5898-05 9.3SPE-05 8.5998-05 
I.3l?E+OO 0.0 0.0 0.0 0.0 0 .0  0.0 0.0 0.0 
4.781E+Ol 0.0 0.0 0.0 0.0 0 . 0  0 . 0  0.0 0 .0 
2.998€+02 0.0 0.0 0.0 0.0 0 .0  0 . 0  0.0 0.0 
2.702€+03 0.0 0.0 0.0 0 . 0  0.0 0.0 0.0 0.0 
l.312€+04 0.0 0.0 0.0 0.0  0.0 0.0 0.0 0.0 
8.+S6E+04 0 . 0  0.0 0.0 0.0  0.0 0 -0 0 . 0  0.0 
2 - 4 1  4E+05 0.0  0 .0  0.0 0.0 0. 0 0.0 0.0 0.0 
7.0648+05 3.382E-01 3.3828-01 3.382E-01 313fJ2E-01 3.181€-01 3.378E-01 3t37IC-01 3.34%-01 
1.5088+06 0.0  0.0 0.0 0 . 0  0.0 0.0 0.0 0.0 
2*731E+06 7.2318+03 6.77%+03 5.584E+03 4*042E+03 l+ lD9E+03  I .200(1+01 2.94OE-05 3 . 6 6 5 E - 0 7  
3.886E+O6 1.597E-03 1.T69E-05 1.76e.E-OS 1.768E-05 1.76UE-05 I .T68f-05 1 . 7 6 8 E - 0 5  I -768E-05 
5rQB4B+06 6.290€+04 5.7tbSt5+04 41356ECM O.?55E+O4 2.954E+W 5-58E: t63  4.784EtiJl 8.778s-06 
8.3278106 6.939€+04 S-767€+04 5<357E+O* 4.756E+04 2*955E+04 5.583E-3 *.785€+Ol 2.779E-06 
6.CJS6E+06 2.17ZE+04 4.\6PE+O% I .506E+00 I.S04E+00 1.504%+00 1.503EcDO 1.503E+00 1.503E+00 
11034€+07 4.905E+04 91581E+02 4.lE2E-01 R.358e-01 1.142E*00 1.420€+00 1.428Et00 I r428EC00 

10.OKY l 0 O . O K Y  

0.0  0.0 
2-39%-06 2.304C-06 
2-895E-05 5 - 4 0 4 C - 1 0  
0.0 0.0 
0.0 0.0 
0.0 0 .O 
0.0 0 . 0  
0 .0  0 . 0  
0 . 0  0.0 
0.0 0.0 
3.040E-01 I.183F-01 
0. 0 0.0 
3.558E-07 2.643E-07 
1-768E-05 L.768t-05 
0.0 0.0 
0.0 0.0 
1*497E+00 1.437F+00 
1.422E+OO 1.365E100 

a -  
ZSO-OKY 

0 .0  
2.159P-06 

0.0 
0.0 
0 . 0  
0.0 
0.0 

0.0 
0.0 
2.3485-02 
0.0 
1.61 LE-07 
1.768e-05 
0.0 
0.0 
1.34 3E +OO 
I .2758+00 

7 . 1 0 0 ~ - 1 8  

6.815€+06 0.0 0.0 0.0 3.0 0.0 0.0 b. 0 0 . 0  0.0 0.0 0.0 
7.8232+06 1 . 1 1 4 E + O l  1.114E+01 1.114E+OI 1.114EtOl l . l14E+01 l.llJE+O1 l.l13E+01 l.llOE*Ol I.OT&E+OL B . O 4 4 E * 0 0  4.9378+00 
3.5.97~+06 z.243E405 1 .llBF+05 I.42LE+O4 4.556E+02 4.LYIIE-Q4 6-05OE-25 0 . 0  0.0 0.0 0.0 0.0 
4.56RE106 2.241E+05 I.t18E+05 l r 4Z lE+04  4.5bM+02 b.BB1E-04 
S.2S38+05 9 . 4 7 8 E - 0 2  9.4TBE-02 9.478E-02 9-*?el-02 9-*?be-02 
6.023E+05 1.147EC03 4.165Ff02 1-993€+01 1.261E-01 Z1328E-05 
l.l02E+05 b.W(IC+Ol 3.690E+BI 3.372€+01 2.669f+Ol 1.028€+01 
?.49X+OS 2.leeE-02 1.315E-04 4.084E-I 1 I . P 3 B C - 1 1  1.2388-1 I 
1.014E+06 4 4 2 2 1 E + 0 2  7.269E+01 1.865E+00 7.814E-01 7.394E-01 
2.563E+O6 B . B O l E C O 3  6.843E+03 3r23Of+D3 9,249EfDZ 6.915€+00 
5.5248+06 4.3Q3E+03 1 -878ECO3 7.8812E+02 2.255E +(I 2 l.S19E+OO 
8.EWJE+O6 2.84bE-02 2.6465-02 2.644E-02 2.M4E-02 2.644E-02 
6.2QlEt06 l r 3 f l E - 0 5  7.87IE-I5 0.0 0.0 0.0 
5.477€+06 1.654E105 1 . 4 0 4 E + 0 5  9.815€+04 7-260E+04 4.327E+04 
6.84bE+06 7.999E100 7-816E4Ob 7.293E+04 8.b97E404 4.093E+04 
6.787€+06 3-50ZE-03 1 . 0 2 2 8 - I O  9-3368-11 91336E-I1 9.336E-11 
5-424E+06 3.72BEtOS I .527E+05 l r056E+04 1.229E*02 2-476E-05 
4.687€+06 3.766EC05 1 S 4 5 f + 0 5  lm068E+04 1.2bCE402 2.28SE-CI6 
I r079E+06 Se36E-05 1-ZO7E-09 1.259€4Yd 1.26%-08 1-263E-09 
1+152E+06 9.176Et04 7.041E+04 3.i87E*Ob 8.505E*03 4*322E+01 
3.695€+05 3~217E+02 3.194€+02 3.121EcOZ 3.0113f*02 2,575E+02 
1.6718+05 1.203E+O4 1 . O 8 6 E + O 4  B.OJOE*OJ 4-530E*03 8-083Ef02 
b.Y8E+03 1 . 6 1 5 E + O I  5*674E*00 2 - 4 6 E - 0 1  1 .SIBe-03 1.549E-12 
2.368E+O3 2r00LE+01 6.033E-01 1.654E-OS 4.12lE-13 0.0 
5.1s2~+02 0.n 0.0 0.0 0 .O 0.0 
9.49€.E+OL 1- 723E-09 1.7228-03 I -7LBE-03 1 . I t  'IE-03 1- 694E-03 
Z.I37E+OO 3.209t-13 6.6098-26 010 0.0 0.0 
3 . 1 9 9 E - 0 2  4.2458-03 7-5731-04 7.12OE-05 1 . I 4 6 5 4 0 5  8.5868-09 
1.205€+08 I.773€+06 9.bQIE+05 3.7BIE*O5 2.591€+05 1.4566+05 

6 - W O E - 2 5  
9-  4761-02 
1.589e-05 
3.695E-01 
I .2?JeE-1 I 
6.679E-01 
7. I1e-01 
3.73%-08 
2 a 644E-0 2 
0.0 
6. fj8bE+03 
8.1218+03 
9.33w-11 
2 . 2 5 0 E - 0 5  
0.0 
I .2ti3EE-09 
4.0 I 3E-07 
I - 502E+O2 
2.617E*00 
Sm164E-13 
0.0 
0.0 
1 -=;('IE-OJ 

0.0 
8.879E-20 
2 ~ f J O K + D 4  

0.0 0.0 0.0 0.0 
9.477E-02 9r477E-02 9.468f-02 9.377E-02 
5.3368-06 1+169E-07 5.4&S€-a 0.0 
2.760E-05 9.937E-20 0 . 0  0.0 
1.238E-11 I -238E-11 11238E-11 1.238f-1 1 
6- 264E-01 6 -207E-0 1 C- 832€-01 3.12%-0 1 
~ . L L O E - O I  1 . 0 7 6 ~ - 0 1  6 .60e~-o i  3 .563~-01  
I . ~ . ? ~ E - I z  i . i z 6 ~ - 1 2  I . Q O ~ E - I ~  i.426~-12 
Z.MPE-OZ P . 644~-02  2.643~-02 z .632~-02 
0.0 0.0 0.0 0.0 
R A R 4 E + O l  3rS93E-01 3-583E-01 3.487E-01 
~ . Q Q Z E + O I  ~ . S S B E - O ~  0.0 0.0 
9.33SE-11 9.336E-11 9.3SbE-I 1 9.336E-11 
2.250E-05 2-250E-05 Z 1 2 5 0 E - 0 5  2.2506-05 
0.0 0.0 0.0 0.0 
1-263E-09 1-263E-09 1.2638-09 1.263s-09 
0.0 0.0 0.0 0 . 0  
3.21 BE*OI I .  ~ B E - O  I 4.21 3 ~ - 0 6  4. z I 3e-06 
L.746E-06 4.780E-22 0 .0  0.0 
5-178E-13 5 .  17SE- 13 5.178E-13 5. I78E- I 3  
0.0 0.0 0.0 0.0 
0.0 0.0 0. e 0.0 
1.4498-03 9.673E-01 5.344E-06 1 - 4 1  7E-28 
0.0 0 .O 0.0 0 .0  
0.0 0.0 0.0 0.0 
3.085E+02 1.6112EtOI 1.573E+Ol 1a210Et01 

0.0 

0.0 
0.0 
1.238E--11 
1 . 1 0 s E - O l  
1 -26UE-0 1 
I .426E-12 
2.61 5E-02 
0.0 

9. ? Z ~ E - ~ Z  

3-333E-01 
0.0 
9 .33bE-I  1 
2.260E-a5 
0 .0  
1 -26 3E-09 

4.21 3E-06 

3.1786-13 
0.0 
0.0 
0.0 
0.0 
0.0 
8.26 7E +00 

0.0  

a. o 



97 

KR 83 
K R  84  
R B  85 
K P  8 5  
QE 87 
5 9  88 

v a9 
S R  90 
Z P  90 
Z R  9 1  
ZR 92 
Z A  93 
NB 9 3  
ZF, 9 4  
H O  95  
Z R  96 
NO 97 
*a 98 
TC 9 9  
RU 99 
Y O 1 0 0  
I?lJ100 
R U l O l  
PUlO2 
R H 1 0 3  
RU104 
O D l O I  
P 9 1 0 5  
DU106 
P O 1 0 6  
PO107 
POLO8 
AGIO9 
POLIO 
I127 

TE128 
I 1 2 9  

TE 1 ?O 
XE131 
XE132 
CS133 
XEL34 
c s 1 3 4  
e A l 3 4  
CS135 
XE 136 
CS137 
8A137 
8A138 
LA139 
CE140 
PR141 
t E 1 4 2  
NO143 
CE144 
NO144 
N O 1 4 5  
VDL46 
P N L 4 7  
SMl47 
N O  I 4 8  
S M 1 4 8  
NO150 
S M 1 5 0  
S M 1 5 2  
EU153 
S M I  54 
GO154 
GO 156 
S U M T O I  

TOTA4. 

TAeLE 8.18- GRAMS CF P R I N C I P P L .  FISSION PPODUCT NUCLIDES I N  ~ H R  SPENT FUEL 
AS 4 FUNCTION OF DECAY TIME (BASIS  = 1.0 MTHM) 

DISCHARGE 1 . O Y F  2.OYR 5.OT'P IO.OYR 30.0VR 1 0 0 - O Y R  300-0YR 1.0KY L O . O U Y  1 0 0 . O K Y  2 5 0 . 0 K Y  

3 * 5 1 6 E + 0 1  3 - 5 1 7 E f 0 1  3 ~ 5 1 7 E * O L  3*517E+01 3*517E+Ol  3.517ECOi 3.517E+Oi 3.517E+OL 3 . 5 1 7 E l O l  3 - 5 1 7 E t 0 1  3 .517EiOl  3.517E+01 
9.26OE+01 9-%60C+0'1 9.260Et01 9.260E+01 9.26OE+01 9.26OE+Ol 9.26OE+Ol 7.260E+Ol 9.260E+Ol 9.2bOE+OL 9,26OE+O I S.26OECOI 

1.5Y*E+02 1.574E102 l r 5 7 r E t O 2  1 .574Et02 3.574E+O2 1.574E+02 1.573EtOE 1.574Et02 1.574Et02 1-574E+02 I .57bE+02 1.57bE+02 
2.020E +O 2 2*020E+O 2 2 .  OP I)E+OZ 2 0 2 0 € + O i !  7 * 0 2  O E t O  2 2.020E+02 2 -02 OE+O2 2.02 CEI 02 2 - 0 2 0 E t  O? 2*020E+ 02 2.02 OE+O 2 2.020E+O 2 
2.899E+02 2 . 9 0 U 5 t O i  2.900E+02 2.900EtO2 2.90"€+02 2.900E+02 2.900EtO2 2.90OEt02 2 .900Ei02  2rYOOE+02 2.900E+02 2.900E+OZ 
3.582E+O2 3 .787EtOi  3.789Et02 3-789EC02 3.789E102 3.789E+02 3.789E+02 3.78SEt02 3.789E+02 3.789E+08 3.789Et02 3.789E+02 
4.4218+02 4.317E102 4.215Et02 3.925Et02 3.484E+02 2-16SECOZ 4-091E101 3 - 5 0 t i - - 0 1  2.036E-00 0.0 
1.787E+01 2 . 8 2 8 E + 0 1  3.843Ef01 61749E+Ol L.IISE+O? 2.435Ft02 4-191E102 4 - 5 9 1 t t 0 2  4.601E+02 4r601E+02 4.6OIE+02 b-b01E+02 
4 - 5 7 4 E t 0 2  4.893E+02 4.897E+02 4.897E+02 4.897E+0? 4*897E+02 4.897E102 9.897Et02 4.89SE+02 4*897E+02 4.897E+02 4.897Ee02 
5.301Et02 5 . 3 0 2 E t O i  5.302EC02 5.302EC02 5.302E+02 5.302E+02 5r302E+02 5*301E+OB 5 . 3 0 2 E " 0 2  5.302E102 51302E+02 5.30BE+02 
5.9Y9E+O2 5.981E+Oi 5.98 1 E102 5.98 L E + O 2  5.99 lECO2 5.98 1 E+O2 5 - 9 8  l E t O 2  5-  9 8  LE + 0 2  5.979E+ 02 5.954E* 02  5.71 7ECO 2 5-  3 4  1 E +  0 2  
4.989E-05 8.900E-05 L.396E-04 3.551E-04 8.9t4E-04 4-525E-03 2.251E-02 7.66EE-02 2.6635-01 2.b99Et00 2.619ECO 1 6.405E101 
6*170E+02 6. L7OE+OZ b.1 i O E l O 2  6 - 1  7OE+O2 6.170E+OZ 6. L70E+02 6.173Et02 6.17OE102 6.170€+02 6.170Et02 6r 17qE+02 6.170E102 
5 0 5 0 5 F + 0 2  6.304EIOZ 6.327E+02 6.327E+02 6.327E+02 6*327E+0? 6.327E102 6 - 3 2  I t + O Z  b.327E+02 6 . 3 2 7 E t 0 2  6.327E+02 6.327E+02 
6.660E+02 61660E4-02 6.66OC*02 6.660E+02 6.660E+O? 6-b60E+02 6.6bOE+02 b.66GE+02 6.hhOE"02 6*bbOE'.02 6.66OEL02 6-66OE+02 
6.587€+02 6-594E+OZ 6.594F+02 6.594€+02 6.594E+02 6.594E+02 b.594Ef02 6.59IE102 6.59%E+02 6.594€+02 6 .594Et02 6 - 5 9 4 E t 0 2  
6.806E+02 6.EObE+Oi b . 8 0 h E + O 2  6.806ECl)d 6.806CIOZ 6.806E+02 6.806E+02 6 * 8 0 € E + 0 2  6.80bE+02 6"80GE+02 6.806EcO2 6.806E+02 
6.538E+02 6.567C"Oi 6.567E102 6 .567Et02 6 .567Et02 6 - 5 6 6 E t 0 2  6.565Et02 5.560Ee02 6.546E+02 60357F+02 4.74JEI-02 2.91 LE102 
3.097E-03 5 .234E-07 7.37EE-03 1.3Y8t-02 2.447E-02 b.720E-02 2.Ib8C-01 6.435E-01 Z.L37E+00 Z . I O I I E C O 1  1.82%E*02 3.bS6E+O2 
7.760E+02 7 * 7 6 0 E + O i  7.760C+02 7.760E+02 7.7605+02 7 .760Et02 7-760EtO2 7.760E+02 7-760F102 7r760E+O2 7.76OF+O? 7.760E+02 
7-083C+Ol  7.0a3F+OI 7.083E+Ol 7.083EtOl 7.083Et01 7-083E+01 7.083E+01 7 - O B X + 0 1  7-053E101 7.083EIOl 7.083E+Oi 7.083EfOP 
6.450E+02 6.450E+02 b=450E+02 61450E102 6.450EL02 6 .450Et02 0 .450Et02 6.45CCc02 6.450E+02 6rb50E102 6.450E+02 6 ~ 4 5 0 E + O 2  
6.390E+02 60390E+O2 6.390E+02 6.390Et02 6.390E+02 b - 3 9 0 E + 0 2  6.390E+O2 5.390E+02 6.390El02 6r390F+O? be390ECOB 6.390E+02 
3 .703Et02 4.057CiO2 4.058E602 4.058E402 4 .055Et02 4-058E+02 4.058E+02 4-OBBEt02 4 - 0 5 n E I O P  4 ~ 0 5 S E 1 0 2  4.058E+02 4.058E+02 
4.519Et02 4.519E+02 4.519EtO2 4.519Et02 4.519EtO2 4-519E+02 4.519E+02 4.51 F E t O ?  4-519E102 4.519ECOZ 4.519€+02 4.519EdO2 
1.677E+02 1.677E+02 1.677E+02 1.677E+O2 1.677EC02 1.677E102 I.677Ef02 L.67W+02 1.677E+02 L.b77E+08 I.b77E+02 1.677EC02 
3.2255+02 3.235E*Oi 3=235E+02 3-235E+02 3*235E+O2 3.235E+02 3.235Et02 3-23  E E + O Z  3.235E*02 3-235E+n2 3.235E+02 3-23SECOZ 
I.322E+02 61b46E+01 3.34LEtOL 4.246E+00 I.3E4E-01 1.452E-07 1.808E-28 0 . 0  

Im62bE*O2 2.283E+02 2.614€+02 2.905Et02 2.94bE+02 2.948E+02 2.918E+02 2.9=%EEtOP Z n 9 a 8 E t O 2  2.948E102 2 .948Et02 2.948E+02 
1.842E*02 1 - 8 4 2 E I O i  In842E+02 1.842E102 1 . 8 1 2 E t 0 2  1.842E+02 I .842E+O2 I . 8 4 2 C ~ O Z  L n t l J Z E C 0 2  1.840E+02 1.822E+02 1.7931+02 
1.268E+02 1 .26BEtOi  L.Z68E+02 1.268E+02 I . 2 6 8 E t 0 2  I - % C R E + O Z  1.26aE+O? 1.26?E+02 1 . 2 6 B E t 0 2  1.268EcO2 I.B68E+02 I.Zb8E+02 
6.592ECOl 6.604E+Ol 6.004E+OI €.604E+01 6.604E+01 h - h O 4 E ~ O l  61604E+01 b-604E>OL 6.604Et01 6.604E+OI b.60bE+01 6.604E+01 
4.082ECOI I . O 8 2 E + O I  4.082E+Ol 4.082EtOl 4 .082Et01 4.0SZC+01 4 . 0 8 2 E t 0 1  4.082E+Ol 4.OE2F+Ol 4.08ZE+01 4.082E+01 4.082Et01 
4.926E+OI 4.56OE+Ol 4.571E+Ol 4.572Et01 4*57ZE+Ol  4*572E+01 4.572F+OI 4 . 5 7 i E I O I  4.572E+OL 4 ~ 5 7 2 E t 0 1  4.57ZE+Ol 4 -572E+Ol  
9.099E+0 1 9. I O O E + O L  9.LOOEtOL 9. I O O E + O l  9.1 O O E + O 1  9.100EL01 9. l O O E t D l  9 -  I O O E C O l  9 ~ l O O E I O I  9.100E+01 9. IOOEtO 1 9.1OOE+OI 
1.485E+02 1 - 4 9 7 E t 0 2  L.497E+02 1.497E+Od 1+497E+02 1.497E+02 1.497EtO2 1 .497Et02 1.497Et02 I.49bE+02 1.491E+02 I.481E+O2 
2.946E+02 2.94tE+OZ 2 . 9 4 6 E + 0 2  2.94bEt02 2.946Et02 2.94fiEC02 2.946E102 2.946Et02 2.94bE102 2.946E+02 2.94bE+02 2.94bE102 
3.669E+O? 3 + 7 2 7 E + O i  3.727E+02 3-727E+02 3.727E+02 3-7%iE+O2 3-727E+02 3-727CC02 3.727E+02 3.727EC02 3 ~ 7 2 7 E 1 0 2  3.727E+02 
SeB17E+02 8.85OE+Oi 8.850Et02 8.85OE+02 8.850E+O2 8 * 9 5 O E + O 2  8 . 8 5 0 E i 0 2  8 . 8 5 O E + O 2  8.E5OEt02 8.850E102 8.850E+02 8.850E+02 
9,46SE+02 9.554F+02 9.554E+OZ 9.554Et02 9.554E+02 9.554E+02 9.554E+02 9 . 5 5 4 F I l O Z  9.554Er02 91554E+02 9.554€+02 9.554E+Ot 
1.223F+O3 1.223E+07 1.223Et03 1.223E+0.3 1.223F+03 1.223E+03 1.223€+03 1.222Et03 L.223EEC03 1.223E103 1 .223Et03 I. i?i .3€+03 
8.739Et01 b - 2 4 4 C t 0 1  4.461EtOL 1-627E+OL 3.03LE+00 3.694E-03 2-228E-13 0.0 
3 ~ 0 6 3 E t O  1 5 . 5 S t l F i O l  7.310E+01 1.017E+02 1.150E+02 L.l80E+02 l.I8OE+O2 1.1EOE102 1.180E+02 I - 1 8 O E I - 0 2  I.I8OE+O2 l - IBOE+OZ 
3 r 1 1 5 E 1 0 2  3 .120EtOi  3.120E+02 3 . 1 2 0 E t 0 2  3.120E+02 3-12OEtO2 3.L20E+02 3.120 3.027E+02 2.893E+Ot 

I.ER5Ec03 lrB8SEtOE 1 . 8 8 5 E C Q 3  1.88SEf03 1 .885E+03 1.88SE+03 1 - 8 8 F E t 0 3  I . R A F  85t+OJ l.88SE+03 l * 8 8 5 E t 0 3  
0.0 0.0 9 r943E+02 9171bE+02 9o494E+O2 8.858F+02 7.897E+02 4.972E+02 9 - 8 6 4 8 + 0 1  9.70€ 

3.379E+0 1 5. b 5 0 E + O  I 7.869E+O I 1 . 4 2 3 F + O 2  2.389E+02 5.31OE+02 9.295EtO2 1 - 0 2  7E+03 I .028E+03 I a OZRE+03 1.028E903 1-OZBEi03 
1.062E+O3 I.O62E+O? 1 .067Ft03 L.O62E+03 1.062t+03 I * D 6 2 E + O I  1-062E+03 1.062€+03 L . O b Z E C 0 3  I.062E103 1.062c+03 1-062E+03 
1.014E+03 I+O14F+03 1.014Et03 1.014EC03 1.014E+03 I-O11E+03 1 . 0 1 i E C 0 3  1-01 W c 0 3  1.014Et03 1.014EC03 1.01*E+03 1-019E103 
I.O14E+03 1.032E+OJ 1.032€+03 I.O32E+03 1.03kE+03 1.032E+03 1.032E+03 1.032E+03 1.032E+03 I.O32E+O3 l.O32E+O3 1-032E103 
8.939E+02 9.343E+02 9.343EtOQ 9.343F+r)2 9.343EtOP 9 - 3 4 3 E f 0 2  9.343€+02 9.343E+02 9 r 3 4 3 € + 0 2  9.343E+Oi 9.3a3E+02 9 - 3 4 3 E t 0 2  
9=373E+02 9.374E+02 9.374E+O2 9.379EtO2 9.379E+02 9.374E+02 9.379E+02 9.374E+02 9*374E+02 9.374E+02 9.374E+02 9.374E+OZ 
6.614E+02 6.78LE+02 6.781E+02 0-78LE+02 6.781E+02 6.781E+02 6.781F+02 6*781E+02 6.781EC02 b.781EC02 b.781E+OZ C.781E+02 
2 * 8 4 1 E + 0 2  I - L 6 6 F * l ) i  4*7RSF+01 3.30PEt00 3-852E-02 7.074E-LO 0.0 
7.834EC02 9 . 5 1 0 r t 0 2  I .020E*03 1.06LE+03 1.06RE+03 I.OhRFt03 I.068F+03 1.06eE103 1.068E+03 1.068Et03 1.018E103 1.068Et03 
5.665Et02 5.657E+Oi 5.6b7E+OZ 5.667E+02 5.667E+02 5*667€+02 5-667E102 5a6b7E+02 5.667E102 5sb67E+02 5 . 6 b 1 E t 0 2  5.667Et02 
5.609E+02 5.609E+02 5.609E+02 51609E+02 5.609E+O2 5*609E+02 5.609E+02 5 . 6 0 5 E 1 0 2  5.b09Et02 5.609Et02 5.609€+02 5.b09E+O2 
1 . 2 3 0 E + O 2  9 * 8 8 8 E + O l  7 -592EtO1 3.437E+01 9.170E+00 4ob60E-02 4.327E-LO 0.0 
5.653E*01 8.643EtOl I.O9*E+OC 1*509E+02 1.761E+02 1.853€+02 1.85?E+O2 1.853Et02 I - 8 5 3 E t 0 2  1.853E+02 1.853EC02 1.853EIOZ 
3.067E+02 3.067E+02 3.067E+02 3-067EtO2 3.067EtO2 3.0b7EC02 3.067EW2 3.067Er02 3.067E102 3.Ob7E+OZ 31067E+02 31067E+02 
1.334F102 1 - 3 5 8 E t O i  1.358€+02 1.35BEiO2 1.358Et02 L - 3 5 5 E t 0 2  1.358Et02 lr35eEt02 I . 3 5 8 E i 0 2  1.358E+O% 1 - 3 5 8 E t 0 2  1.358E+02 
1.467E+02 L.467E+OZ 1-$67E+02 1.4b7E+02 1.467E+O2 1-467E+02 1 .467E+02 1.467E+02 1.167Et02 1.4b7E+02 1.467E+02 I.b67E+02 
2.520E+02 2.520E+Oi 2 . 5 2 0 E I O 2  2.580E+02 2m520E+02 2-520E+02 2-520E102 2 . 5 2 0 E + 0 2  2.520E+02 2.520E+O2 2 . 5 2 0 € + 0 2  i?.520E+02 
1-  140E+02 1 .140EtOi  I . 1 4 O E + O Z  1.140E102 I .140E+02 1.140€+02 I .140E+02 I.14CEC02 1.140ECO2 1.140E102 l .L40E+02 l . l40E+O2 
8.72IE+O 1 8.794E+O I 8.794Et 0 1  8.79"E+O 1 8 79aE+O I 8-  794E+Ol 8.794Et0 1 8.794EIOl  8.794Et01 8.794E+Ol R.  794F+O 1 8.794E+01 
3.090E+O 1 3.119E+O 1 3.1 1 9 E t 0  1 3-1 19E*Ol 3.1 I 9 E + O  1 3.119EtOI 3.119E+Ol 3 -  1 1  5 E + O L  3. L19E+01 3.119E+OI 3-1 I 9 E I O  I 3.1 I 9 E I O I  
2.I6!3E+00 4.515E+00 6.680ElOO l.Z22E+OI 1.894EtOL 2-977E+01 3.247EIOI 3.24EEt01 3.24W.tOl 3.2b8E+OI 3.240E+01 3.24BE+Ol 
4.387€+01 4-610E+01 4.610E+01 4.610F+01 4*61OE+OI 4 - 6 1 0 E t O l  4 - 6 1 0 E t 0 1  4.bI O E + O I  4.61OEcO1 4.bIOEtOL 4.61OE+OL 4-b10E+01 
2.766E+04 2.799E+04 2.795E+04 2.796Et04 21797E+09 21799E+04 2.799€+04 2.799E+O$ 2.799EtOJ 21799E+04 2.798E+09 217968+04 

~ . I I O E + O I  8.23PE+OI 8 .350E+ol  8.654EtOI 9 . 0 4 7 ~ + 0 1  9 . 7 9 5 ~ t 0 1  ~ . 0 0 7 € + 0 2  1 . 0 0 9 ~ t o 2  I.OO~E*OZ \ . o 0 5 ~ + 0 2  l . o 0 8 ~ + 0 2  I.OO~E+OZ 

0.0 0.0 

0.0 0.0 0.0 0.0 

0.0 0.0 0.0 o.n 

0.0 0.0 0.0 0 . 0  0.0 

0.0 0.0 0.0 0.0 



H 3  
S E  79 

s u  09 
SR 90 

Y 90 
Y P I  

ZR 93 
NB 9 3 M  
ZR 95 
NB 95 

U R  as 

r c  99 
RU103  
RUfO6 
RH106 
P O 1 0 7  
S e l 2 5  
TE125M 
S N 1 2 6  
50126 
58126M 

1129 
cs 136 
cs1m 
C S 1 3 7  
8 A 1 3 7 M  
C E 1 4 4  
PR I44 
PR144U 

SI4151 
E U l 5 4  
E U l 5 S  
SUMTOT 

T O T l L  

~ ~ 1 4 7  

99 

T l e L E  8 - 2 0 .  CURIES W PRINCIFAL FI551UN PROOUCT NUCLIDES I N  BUR SCENT FUEL 
A S  A FUNCTION OF DECAY rSHE IEASfS E 1.0 HTHMJ 

DIStUAAG€ I-OYU 2.OYR 5 a O Y R  

4 .5LOE+02  4 . 2 6 4 € + 0 2  4 4 0 3 1 E + 0 2  3.406€+02 
3.34lZE-01 3 .382E-01  3 .382E-01  3 .38ZE-01  

6 . 0 0 3 E + 0 5  3 .9P2ECO3 Z & S l E + O I  l r 7 8 B E - 0 6  
6 . 0 3 2 E W 4  5. 891E+O 4 5 . 7 5 2 E + O 4  5 . 3 5 6 E + 0 4  
6 .270€+04  5 . 8 9 2 E i 0 4  5 .753€+04  5.35?E+OD 
7 . 6 7 3 E W 5  1 . 0 4 7 E + 0 4  1 . 3 8 3 f + O 2  3.103E-04 

1.W38E-01 I s T 4 3 E - 0 1  2 .36bE-01  4.056E-01 
I.I36E+06 2 . 1 7 2 E + 0 9  4 . 1 S 4 E + 0 2  2-9018-03 
L.I47€+05 4 .8€59E+04  9.498E+02 6.447F-03 

1 . 1 4 3 E M 6  1-f364E+O3 Z.PBOE+OO 1 . 1 9 5 € - O S  
4 . 1 2 5 E * 0 5  2 . 2 2 5 E + 0 5  1.llBE+OS i . 4 2 I E + O L  
4.EOSE+O5 2 . 2 2 5 E + 0 5  l.IIBE+bS 1 . 4 2 1 E + 0 4  
9.47ff-02 9.b70E-OZ 9 4 7 E E - 0 2  Q.4TBE-02 
I . l l V E + 0 4  61r?BEE+O3 6*842€+03 3 . 2 3 0 E + 0 3  
2.394E+D3 2 - 1 3 9 E C O 3  I.669€+09 7 - B 8 0 € + 0 2  
6.250E-Ol 6.21OE-Oi 6 .250E-0  I e r 2 5 0 E - 0  I 
7 + 6 7 ? E + 0 2  8 .790E-02  4.fSOE-02 8 . 7 9 0 E - 0 2  
3 r 7 9 7 E + b 2  6 4 2 3 0 E - 0 1  61E50E-01 dm2SOE-01 
2 .623P-02  2.6448-09 2 .644E-07  2.644E-02 

X.b88€-0 I 3 r S B 4 E - 0  I 3 .594E-01  3 .594E-01  
B.653€+04 8.E55€+04 8 . 2 6 P E e 0 4  7 - 7 O P E + 0 4  
8 .P03€+04  7-’399E+04 7 & I M + 0 4  7.29.?€+04 

9 . 1 2 4 € + 0 5  3 . 7 2 l E + O S  1 S 2 7 E + 0 5  I . W 6 i + 0 4  
l r 0 8 9 E + 0 4  41465ft03 1 . 8 3 3 € + 0 3  IrZ67€+02 

7 . 7 1 4 ~ + 0 3  7 . 2 3 2 ~ ~ 0 3  6 . 7 7 9 ~ + 0 3  5 . 5 8 4 ~ + 0 3  

I.SOJE+O~ I .~OCE+OO L.~O*E+OO I . S O ~ + O O  

1. I m ~ + o  i I. I 1 ~ E + O I  I.  t 1 ~ E + O  I I .  I a ~ E + O  I 

I .I~IE+OE. B . D ~ J E + O ~  s r 7 7 ~ + 0 4  2 . 1 0 7 ~ + 0 4  

9.067~+05 ~ . 7 2 1 ~ + 0 5  i.s27e+os 1.056~+04 

I.IOIE+OJ 9.170~*04 7 . 0 4 i ~ + a 4  ~ . I B T E + O ~  
J . I Q Z ~ + O ~  3.219~+02 3 .194~+02  3.121~+02 

4.140€+03 4 . 4 7 0 E + 0 3  3.W?E+OS 2 . 5 S s € + 0 3  
8 . l 8 4 8 + 0 3  7.5!30E+03 6 & 6 6 E + O 3  5 . 4 1 0 E + 6 3  

8.121€+06 1 . 7 4 4 € + 0 6  %6w6+0 5 3. 7 8 0 E + 0 5  

1 0 . O Y R  30.0VR I O O ~ O V R  SOO.OVR 1 - O K V  I O . O K V  I O 0 . 0 K V  ,250-OKY 

0 . 0  0 . 0  z.5?3~+02 B . ~ ~ Z E + O L  1.*46~+00 Z . I Q ~ E - O ~  I . R ~ z E - ~ ~  0.0  

br02ZE+03 1.101€+03 1 . 2 0 0 E + 0 1  2 r 9 0 3 E - 0 5  6.4OOE-25 0.0 0 . 0  0.0 

I .O l1E-14  0 . 0  0 .0  0.0 0.a 0.0 0 . 0  0.0 
0.0 0.0 4.75~~404 I.PUE+O+ ~ . 5 8 2 ~ + a 3  ~ . ~ ~ L E + o I  O - ~ ~ A E - O ~  0.0 

4 . r s b ~ + o 4  2.955~+04 ~ . S B J T + O ~  4 .7 . aee+o i  2 . 7 7 9 ~ - 0 6  0.0 0.0 0.0 
IdZ7BE--13 0 - 0  8.0 0.0 0.0 0.0 0.0 0.0 
I.§04E*OO 1 ~ 9 8 4 E + 0 0  l . S O H + O O  L.503€+00  I .503E+00  1 . 4 9 7 € + 0 0  1 . 4 3 7 f + 0 0  I .343E+O0 
b ~ 3 5 7 E - 0 1  1 .142E+00  1.42OE+OO 1 . 4 2 8 € + 0 0  1.428E+OO I.422E+BO 1.365f+OO L.275E+o0 

3.38ZE-01 3.381E-01 3-37W-01 3.311E-01 3 .34bE-01  3.04OE-01 InI63E-01 2 .348E-02  

? - h 2 3 € - 1 2  0.0 0 .0  0.0 0 . 0  0.0 0.D 0.0 
1.64BE-I1 0.0 0.0 0.0 0.0 0.0 0 . 0  0.0 

1.2DPE-22 0.0 0.0 0.0 0.0 0.0 0 .0  0.0 
~ . S B ~ E + O Z  e.eotc-ob ~ . R s o E - - ~ ~  0.0 0.0 0.0 0 . 0  0.0 
4+5e6~+02 4 . 8 6 f ~ - o 4  ~.O~OE-OB 0.0 0.0 0.0 0.0 0.0 
9 .478E-02  9.47BE-02 9 + 4 7 8 E - 0 2  9 - 4 7 7 E - 0 2  9 .477E-02  9.Q68E-02 P e 3 7 7 E - 0 2  9 . 2 2 8 E - 0 2  
9 .241E+OZ 6 . 2 O E + O O  I - 5 Y l E - 0 7  0 .0  0 .0  0 . 0  alro 0.0 
2-25SE+OZ lrS13e+00 3.73%-08 0 . 0  0 . 0  0.0 0 .0  0.0 
8 .250E-01  6.2491-01 6 . 2 4 b E - 0 1  6 .237E-01  b nZO7E-0 i 5.B32E-01 3.1 2 % - 0  I 1.1  OSE-01 
8.750E-02 8.7-E-OZ 8 .744E-02  8-73eE-02 8 .69OE-02  8 .164E-02  4.375E-02 lrS47E-02 
6r25OE-OL 6.249E-01 6.246E-D 1 6.237f-Oi  6 .207E-01  5 .832E-01  3. I25E-0 1 I * 10 5F-01 
2 . b b b E - 0 2  2 - 6 4 4 E - 0 2  2 r 8 4 4 E - 0 2  2 .640E-02  2-644E-52 2 .64SE-02  2 . 6 3 2 E - O ?  1.514€-02 

3.594E-Ol 3 . S 9 4 E - 0 1  3-594E-01 3-5938-01 3 .593E-01  3 . 5 8 3 s - 0 1  3 . 4 8 7 E - 0 1  3 .333E-01  

l . I \ 4 E + O I  I.lIQE+Ol 1.113e+01 l r 1 1 3 e + O L  l ~ k I O E + O l  1 - O 7 8 E + 0 1  8.044E+OO 4.937€+00 

9 .923E+O3 4.762E+OO 2.8f14E-io 0.0 0.0 0 . 0  0 . 0  0.0 

6 - B 6 8 E + 0 4  4 * 9 3 6 E + O 4  8 .584E+O3 8 - b 4 8 E + O I  7.9QOE-OB 0.0 0.0 0 .0  
~ . 4 9 ~ + 0 4  ~ . O ~ J E + M  a . i 2 t ~ + 0 3  7 . 9 9 2 ~ + 0 1  ~ . S S B E - O ~  0.0 0.0 0.0 

i.22QE+02. 2.25E-ob 0.0 0.0 0.0 0.0  0.0 0.0 
L.PT~E+OO z . ~ o ~ E - o ~  0.0 0.0 0.0 0.0 0.0 0.0 
8 .505E+O3 4.32PE+OI 4 . 0 1 J E - 0 7  0 . 0  0.0 0 . 0  0.0 0.0 
~ . O O ~ E + O ~  ~ . S ~ S E + O Z  1.502~+02 ~ . z ~ ~ E + o I  I - ~ ~ ~ E - o I  0.0 0.0 0.0 
3.855€+03 7 . 2 8 3 6 + 0 2  2.573E+OO 2 .569E-07  0 . 0  0.0 0 . 0  0.0 
i r a 7 1 € + 0 3  7 - ? 6 2 E + 0 1  4 - 3 7 4 E - 0 3  3 . l b b E - I S  0 . 0  0 . 0  0 . 0  0 . 0  

i ,225%+02 2..+5eE-D6 0.0 0.0 0.0 0.0 0.0 0.0 

2.430€+05 1 - 4 6 6 E + 0 5  2-b0§E+04 3 - 0 B Y + 0 2  1 - 6 3 8 E + 0 1  1 - 5 7 1 € + 0 1  1-210E+OI 8 . Z 6 7 E l O Q  



1 QO 

T A ~ L E  8 . 2 1 .  W A T ~ S  OF FISSION PRGUUCT ELEMENTS IN BUR s w t d r  FUEL 
A S  A FL'NCTION O F  DECAY T I M E  ( B A S I S  = 1.0 NTHM) 

D I S C H A R G E  I.OYR 2.0VR 5 . O Y R  I O . O Y R  3O.OTR 1 0 0 - O Y R  3 0 0 . O I f i  1.0UY 1O.OKY 1 0 O s O C Y  2 5 0 1 O K Y  

H 
BE 

C 
C O  
N I  
cu 
Z N  
G A  
GE 
A S  
S E  
3 R  
K R  

S R  
Y 

Z R  
N e  
t4 0 
7 C  
RU 
RH 
P O  
A G  
c o  
I N  
5N 
s a  
TE 

I 
XE 
c s  
3A 
L A  
CE 
P e  
ND 
PI1 
S N  
EU 
G O  

D Y  

ER 
TI1 
TOTAL 

ne 

Ta  

nc 

1-51 8E-02 
2.889E-09 
2.846E-08 
6.536E-02 
I.247E+00 
9. I19E+O 0 
5.369E+O I 
3.42OE+OZ 
I .267E+03 
5.389E+03 
l.IlSE+04 
3.140 E+O 4 
4.2256 +04 
8.572E+04 
7.736E+04 
1.247E+05 
6 .412EIO4  
1.375E+05 
5.994E+04 
8.522E+04 
I .975E*04 
2.350E+04 
2.1e2F.+03 
2.999E+03 
11244E+03 
5.301E+03 
1.245Et04 
4.952€+04 
5.205€+04 
1.210E+05 
5.752E+04 
1. M7E+05 
6.179Et04 
I .076E+05 
2.577Et04 
3.887E+O4 
5-30QE+O3 
6-158Et03 
L .OLlbEI03 
L.585E+03 
2.576EC01 
1 .600E+OI 
1.719E+00 
4.07OE-01 
2.763E-03 
5.659E-05 
1.427E+06 

I.435E-02 1.3578-02 1.147E-02 
2.889E-09 2.889E-09 2.889E-09 
2.846E-08 2.846R-08 ?.8*4E-O8 
0.0 0.0 0.0 
0.0 0.0 0 . 0  
0 . 0  0.0 0.0 
0.0 0.0 0 . 0  
0.0 0.0 0.0 
0 . 0  0.0 0.0 
0.0 0.0 0 . 0  
8.42CE-05 8.42 OE-05 9.*19E-05 
0.0 0.0 0.0 
L . O B I E + O l  l.O16E+OI 8.365E+OO 
7.149E-06 1.$79E-08 I.478E-08 
8.217E+OL 6.685E+OL 6.216ECOI 
3.641E+02 3.19*€+02 2.969EIOZ 
1.1 O O E + O Z  2.1 04F+OO 11894E -04 

0.0 0.0 0 . 0  
5.585E-03 5.585E-03 5.585iI-03 
I.946E+O1 6.660€+00 8 ~ 4 5 0 E - 0 1  
2.130E+03 1.073€+03 1.363E+02 
5-6lRE-06 5.618E-06 5.618E-06 
1.9OIEtOl 6.9026+00 3.303E-01 
8.432E-02 6.551E-02 5.676E-02 
6.49OE-(15 3.890E-07 I.021E-13 
I.IG5€+00 1.715E-01 2.033E-03 
2.764E+01 2.lbOE+O! L .011E+01 
3*879E+00 l.SOOE+OO 6-b25E-01 
1.223E-05 I -223E-05 1 -223E-05 
1.319E-08 7.5722-18 0 .0  
9.161E+02 6.792€+02 2.997E+OZ 
3 ~ 1 4 l E + O 2  3.ObPE+O2 2.Bb3E+02 
5.d71E-05 3.093E-13 1.608E-13 
2.$75€+02 I.O13E+02 7.00LE+00 
2.7'37€+03 1.123E+03 7.763€+01 
1.263E-07 1.447C-17 0.0 
3.362E+Ol 2.52bEIOI l.I41E+OI 
3.774E-02 3.7451-02 3.660E-02 
7.084E+01 6.518E+01 5.O82E+01 
1.392E-02 4.890E-03 2.120E-01 
I .630E-01 4.914E-03 1.347E-07 
0.0 0.0 0.0 
1.9011E-05 1 . 9 0 7 E - 0 5  1.904E-05 
6.629E--16 1.332E-27 0.0 
7.885E-06 I.126E-06 1.378E-08 
7.326Ef03 3.8141+03 L.J49E+03 

2 .347~+az  4.584~+on I.O~IE-O~ 

8.662L-03 2.819E-03 5 -54 LE-05 
2.899E-09 Z r  BEBE-09 2.888E-09 
2.843E-08 2.83GE-08 2.812E-08 
0.0 0.0 0 .O 
0 . 0  0 . 0  0 .0  
0 .0  0 .0  0 . 0  

0.0 0 .0  0 . 0  
0 .0  0.0 0 . 0  
0 . 0  0.0 0 .o 
0.0 0.0 0.0 
8-4196-05 8.417E-05 8.411E-05 
0.0 0.0 0.0 
6.05*E+OO I.h6lE+OO 1.797E-02 
1-4765-08 1.478E-08 3.478C-08 
5-518E+OL 3.428E+O1 6.479EIOI) 
2.636€+02 1.638E+02 3.0946+01 
3.7478-04 1.747E-04 1.747E-04 
1.13SE-04 2.036E-04 2.525E-04 
0 .O 0.0 0.0 
5.585E-03 5.585E-03 5.583E-03 
2.715E-02 2.890E-00 3.597E-29 
4.379E+00 4.661E-06 5.803E-27 
5.618E-06 5.618E-06 5.618E-06 

4.976E-02 1.73LE-02 6.220E-04 
1.77bE-14 1.776E-14 1.776E--14 

2.8998+0 0 2.89bE-02 9.568E-03 
1.895E-01 1.272E-03 3.139E-11 
1.223E-05 1.P23E-05 1 -223E-05 
0.0 0.0 0.0 
1.159E+02 4.750E+01 9.495E+00 
2.551Et02 1.607E+OZ 3.189E+01 
1 .bOBE-13 1.608E-IJ 1. bO8E- I 3  
8.153E-02 1.497E-09 0.0  
9-0.OE-01 1.6bOE-08 0 . 0  
0.0 0.0 0.0 
3.050E+00 1.550E-02 I.439E-10 
3.521E-02 3.019E-02 1.7618-08 
3.36 5 E  tO I 6.590E+00 2.332E-02 
1 .I36E-O6 7.333E-I5 6.72aE-15 
3.356E-15 0.0  0.0 
0.0 0.0 0.0 
1.89BE-05 I -8778-05 1.802E-05 
0.0 0.0 0 .O 
I -778E-09 I .300E-l2 I a377E-23 
7.411E+02 4.150E+02 7.888Et01 

2 .089~- -03  2.151~-07 L . L ~ B E - O ~  

3.0858-03 i . n09~-03  E . ~ s ~ E - o ~  

7.381E-10 6.370E-27 0 .0  0.0 
2.888E-09 2.887E-09 2.876E-09 2.766E-09 
2.74%-08 2.522E-08 8.488E-09 I -585E-1 3 
0 . 0  0.0 0.0 0 . 0  
0.0 0 . 0  0.0 0 . 0  
0 .0  0.0 0 .0  0 . 0  
0.0 0 .0  0.0 0.0  
0.0 0 . 0  0 .0  0 . 0  

0 . 0  0 . 0  0 . 0  0 . 0  
0 .0  0.0 0 . 0  0 . 0  

0 .0  0.0 0.0 0.0 
4.379E-08 3.042E-10 7.953E-IO 2.193E-I 0 

5 . 5 5 2 E - 0 2  3-225E-09 0.0 0.0 
2.6526-01 1.540E-08 0.0 0.0 
1.747E-04 I -746E-04 1.739E-04 1.669E-04 
2.543E-04 2.542E-04 2.528F-04 2.419E-04 
0.0 0.0 0.0 0.0 
5.580~-03 5.567~-03 s ~ 0 6 c - 0 3  4 .0wt -03  
0.0 0.0 0.0 0 . 0  
0.0 0 . 0  0.0 0.0 
5.61 BE -0 6 5-61 7 ~ -  ob 5.6 I ?E -06 5.55 9r- o 6 
4.927E-03 I -080E-09 5.029E-31 0 . 0  
4.M6E-08 1.673E-22 0.0 0.0 
I.~?~E-I+ I .7766-14 1.776~-14 1 .7 rs~ -a  4 
7 . 8 3 3 E - O b  7.?41€-04 7.273E-04 3.898E-04 
9.5'15E-03 9.509E-03 8.934E-03 4.788E-03 
2.133C-I6 2.133E-16 2. I 3 3 E - I  6 2. I 3 3 E - I  6 
1.223E-05 1.223E-05 1.223E-05 1.218E-05 
0.0 0.0 0.0 0.0 
9.357E-02 I.199E-00 1.196,F-04 1.1645-04 
3.138c-oi 2.968~-oa 0.0 0.0 
I.60aE-13 1.608E-I3 I -608E-13 1 .bOBE-l3 
0.0 0.0 0.0 0 . 0  
0 . 0  0 .O 0 .0 0.0 
0 . 0  0.0 0 .0  0 . 0  
0 . 0  0.0 0.0 0.0 
3.773E-03 L.724E-05 5.769E-08 5.7b9E-08 
I.359E-08 3.624E-24 0.0 0.0 
6.746E- 15 6.74 6E- 15 6.71 6€-15 6-74 4E-15  
0.0 0.0 0.0 0 . 0  
0.0 0 . 0  0 .0  0.0 
1.606E-05 1 a072E-05 5.92lE-08 1 ~ 5 6 9 E - 3 0  
0.0 0.0 0.0 0 . 0  
0.0 0 .O 0.0 0.0 
7.4938-01 1 -653E-02 1m571E-02 9.783E-03 

8 . 3 9 3 ~ 0 5  8.330~--05 7.568~-05 2.897:-05 

1.478~-08 1.478~-08 1.478~-08 I . ~ T B E - O ~  

0.0 
2~592E-09  
2-0828-21 
0.0 
0.0 

0.0 
0.0 

0.0 
0.0 
5.891:-Ob 
0.0 
11337E-10 
1.478E-08 
0.0 
0.0 
1-56 3E-04 
24260E-04 
0.0 
2.474€--03 
0.0 
0.0 
5.470E-06 
0.0 
O.J 
1.7768-14 

I.693E-$33 
2r133E-16 
l r210E-05 
0.0 
1.112E-04 
0.0 
1.60 8E-13 
0.0 
0.0 
0.0 
0 .0  

0.0 
6.74 4E- 15 
0.0 
0.0 
0.0 

0.0 
4.823E--03 

0.0 

1.378~-n4 

s . T ~ Y E - ~ ~  

0. n 



101 

SE 79 
KR 85 
SR 89 
5 9  90 
v 90 
Y 91 

ZR 93 
Ha 9311 
ZR 95 
N e  45 
T C  99 
RULO6 
4 H l O h  
P O 1 0 7  
lGllOM 

S W I E I  
98126 

1129 
CS134 
CSlYS 
cs137 
8A1Y7M 
CE144 
PR1q4 
"11147 
5Ml51 
EUfS4 
EU155 
SUMTOT 

TCT4L 

sa125 

s a i  2611 

T A I L F  8.22. WATTS OF P R I N C t P M .  FISSION PRODUCT NUCLlDES IN EXR SPENT FUEL 
AS A FUNCTKON O F  OECAV T I Y E  (BASIS = 1.0 M T H M )  

D I S C H A R M  1 - O Y R  2.OVR 5-OVR IO.OYR I O . O V R  1 0 0 - O Y R  300-OYR I-OKV 1O.OKV 1OO.OKV 2SO.OKY 

8.4POE-OS 8.420E-05 8.42OE-05 8.419E-04 8-4IPE-05 8.4L'IE-OS 8-41 E-05 &393€-05 8.33OE-05 7.56fiE-OS 2.897E-05 5.8456-06 
l+l55€+01 1.083E+01 I.O16E+OI 8.36SE+OO 6.054€+00 1 . 6 6 l E + 0 0  I.797E-02 b.348E-OB 9-58bE-28 0.0 0.0 0.0 
2.075ElO3 1.380EtOI 9.16bE-02 2.69ZE-06 3+4PQE-19 0.0 o * o  0.0 0.0 0.0 0.0 0.0 
7.001EUJ1 b . B 3 T E + O l  6.676E+Ol 6-2IbE+Ol S.StBE+Of  3.42BE+OI b.479€+00 S.552€-02 9.2258-09 0.0 0.0 0r0 
3.475E+02 3.266E+02 3.10=+02 2.W9EIO2 2-6368+02 I.6Z8E+02 3-094€+01 2.661E-01 I .940E-OB 0.0 0.0 0.0 
2.&?8E+OY 3.TE196+01 4.965€-01 1.143E-06 4.584e-16 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
1.?*6€-04 Is7b7E-04 1.741E-04 1.74lE-04 L.717€-04 1-747€-04 1-747€-04 3.74TE-04 1.746E-04 1.739E-04 ir66Ye-04 1.§60€-04 
i.927E-05 3.089E-05 4-19%-05 7.186E-05 i.lZr3E-04 2.024E-04 2.516E-04 2.53lE-04 2.53OE-04 2rSIYE-04 2.419F-04 2.260E-04 
5.754Et03 l+IOOE+O2 2r104E+OO 1.471E-05 3.78DE-I4 0.0 0.0 0.0 0 . 0  0.0 0.0 0.0 
~ . 5 o a t + o 3  P.~&sE+o~ ~ . ~ B O E + O O  a.092~~05 7.905e-14 0 .0  0.0 0. 0 0.0 0.0 0 . 0  0.0 

2.63lE+01 1.323€+01 b . B S O € + O O  8.41506-01 2r7lSS-02 2.89OE-08 I.591E-29 0.0 0 rO 0.0 0.0 0.0 
4.608EtO3 2.i3&€tO3 1.073€+03 1.363E+Ol 4r379E+00 4.662E-06 5443E-27 0.0 0.0 0.0 0.0 0.0 

5.206€+01 1 - 8 9 l W + O l  6-(163€+00 9.205E-01 1.077E-03 3.291E-12 0 . 0  0.0 0.0 0.0  0.0 0.0 
3.499€+01 2r70?E+OI P - l W € + O l  lrOtOE+OI 2.889€+00 I .938€-0e *.785E-10 010 0.0 0.0 0.0 0.0 

5.5612-03 S.58SE-03 5.389E-03 5-585E-03 5.505L-03 5.68S-E-03 6.583E-03 5.SSOE-01 4-Sb7E-03 5 . 4 0 6 E - 0 3  4.034E-03 2.47bZ-03 

5.618E-06 5.618E-Ob 5.618f-116 5.618E-06 5.61BE-06 5.618E-06 5.618E-06 5.618E-06 5.617E-06 5.812E-06 3.558E-06 5.47aE-06 

7-7958-04 *r795E-Ob 7.?95E-O4 7-79SE-01 7.704€-0& 7r7U3E-04 7.79E-04 7.779E-04 7-74lE-01 3.873E-04 3.898E-04 1.378e-04 
1.418E+01 1-617E-03 l-bl7E-03 1-61E-03 1-6I7E-03 1-616f-03 1 + h 1 6 E - 0 3  L-blH-OY 1.606E-03 I.508f-03 8.OBhE-04 2.858F-00 
* r 4 3 S E + 0 0  't.9JBE-03 7.95BE-03 7-958E-03 7r95TE-03 7.VbbE-09 7.9S3e-03 7-9L2E-03 7.90E-03 7.4255-03 3.9798-03 I.407E-03 
1.213E-OS 1.223E-05 1.223E-05 1.20JE-OS 1 .22E-PS  1.ZWE-05 1 . P Z S E - 0 5  1.223€-05 lr223E-05 1.223E-05 1.218E-05 1.210E-05 

1.1WE-M 1.199E-04 I-IWE-04 I.19'IE-04 1.199E-Ob 1.I99E-04 k.lQQE-04 1.159E-01 1.199E-04 1.19BE-04 l.164E-04 l.llZE-J4 
1+151E+03 8 . P M + 0 2  5.878€+02 2.144E+O2 3-993E+Df 4.667E-02 B1936E-12 0.0 0.0 0.0 0.0 0.0 

9.STIE+01 9.3526+0& 9.139E+Oi e-627E+Ol 7.49bEC01 4-78SE+01 9.4QSE*00 9.946E-02 8.CUBE-09 0.0 0.0 0.0 
Y.221€+02 3.1416+02 3.069€+02 2.%63E*02 2.5BlE+OZ I.B0?€+02 3.189€+01 3.13BE-01 2.9bBE-08 0.0 0.0 0.0 
6 . O f + E + O 2  2 + M S E + O L  f . O I ? I E + O E  7.001E+OO 0.153E-02 lr+97E-09 0 . 0  0.0 0 .O 0.0 0.0 0.0 
6.706€+03 P.735E+03 1.12PE+O3 7.759E*01 9.035E-01 Iw658f-08 0.0 0.0 0.0 0.0 0.0 0.0 
4 .09ZEtOI  3rZ89E+01 2.525E+01 1.143EcOl 3-050€+00 1.5808-02 lr439E-IO 0.0  0.0 0.0 0.0 0.0 
1.742t-02 9.?7*E-02 3.745E-02 3.66QE-02 3.5alE-02 9.01W-02 I -76lE-02 3.7736-01 1.719E-05 0.0 0.0 0.0 
7.321ft0 1 6.?54€+0$ 6.231E+OI 4.893E+Ol 3.220et01 6r623e*OO 2.301E-02 2.29BE-09 0.0 0.0 0 . d 0.0 
3.7WE+00 3.LOjlE+00 2.827€+00 1~899E+OO 9.24IE-01 9.64bE-02 3.18lE-Ob 2.303E-18 0.0 0.0 Q . 0  0.0 
3.031El.04 7.311E+OJ 3.811€+03 1.248€+03 7.4OBE+O2 b.l5OE+02 7 .B8BElOl  ?.483€-01 1.652E-02 1.57IE-02 9.783C-03 4.823E-03 

1.427F+06 7.326€+03 3.814E+03 1.249E+03 7.4116+08 4.ICOE+OZ 7.888E+OL 7-483s-01 I .653E-02 1-571E-02 9.783E-03 4.823E-03 

... .. .. .. . ................ ........ .. . . 
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T A E L C  8 - 2 3 .  PrlOTOYS FROM F I S I I O N  P9ODUCT5 I N  B W R  SPENT FUEL 
AS A FIJNCTION 07 DECAY T l M F  ( 0 4 5 1 5  = 1.0 M T H M I  

I 8  GROUP PHOTON PELEASE PATES. PHOTONSISECONO 
8 4 S I S r  ONE METRIC TON O F  I N I T I A L  HEAVY H t T K ( H T I I I M &  

EYE)IN 
D l  SCHAPGE 

I . S ~ Z E + I ~  
..O66E+I 7 
3.294E+17 
3.35PC+I 7 
2 1 4 5 9 E + l 7  
2.620E+17 
5.616E+17 
4. I 3 5 E +  1 7 
6.7SdECI 7 
7 1003E+17 
3 . 9 2 0 E l l  7 
I .475E+l7  
7.384E+ld 
3 . ? 2 5 E + 1 6  
I .705E+I 6 
8 .9dSE+15  
6.192E+13 
1 . 3 0 Z € + I O  

2.OYR 5.OYR 

l .L45E+16 3.924E+15 

2.535F+L5 8 . 3 8 K + Y 4  
2 . 3 6 1 E h 5  7.744E+14 
1.626Et15 4.987€+14 
I.751E+15 4 ~ 4 2 6 E + 1 4  

7.754Et 14  2.282E+I 4 
7 .579t+L5 4 .106Et15 
2*?42F+15 8.203E+14 
4.262E+I 4 L.76OEt14 
3.179E+13 6.714Et12 

2 . 5 8 ~ ~  I 5 8 . 9 2 0 ~  c I 4 

I . ~ ~ I E + I ~  a . 2 7 1 ~ + 1 4  

4 . 9 0 7 ~ + 1 3  3 . 7 4 4 ~ * 1 2  
9 - 2 8 0 E + L I  1.157E+11 
1.163E+Ll I .477Et10 
4.8+4E--05 5.02 7E-05 
3.143F-06 3.262E-06 
1.987E-07 21063C-07 

1 O . O Y R  

2.74 8E t l 5  
5.894E+14 
5 . 7 2 7 E l l 4  
5 .338Et14 
3 .303C t 1 4  
2mBh4E+14 
2.809E+l4 
1 .301Ef I  4 
2.754€+15 
2.1 13E+14 
8.h37E+13 
2 . 6 9 9 E t l 2  
5 7 9 4 8 F + I  0 
3.662E+09 
4.746E+08 
5.1 3 BE-05 

2.1 O8E - 0 7  
3 . 3 3 4 ~ - 0 6  

30.OYR 100.OYR 3 0 0 . O Y . O  I.0KY 

1.662E+ 15 3 - 1 3 7 E t l 4  2.79 C E I l 2  5.89SEI lO 
3.413E+I'L 6 .19EEi13 5.R3?E+LI 1.818EI-10 
3.291E+14 6 .179EIL3 5.64CE+IL 5.176E+09 
3.209€+14 6.033E+13 5.30EE+11 3.053€+09 
1.933E+14 3.631E+13 3.272F+11 I .324E+10 

I .663€+14 3.1OOE+13 2 . 6 8 O E t l l  1,?72E+09 
7.156Et13 1.34fEC13 I . 4 0 C E + L I  2 1 5 1 R E f l O  
1.589E+15 3-L65E+14 3.161E-t i2 5.59GEt10 
2.450€+13 2.2LYE+12 Z.L50F+10  2.856€+09 
L.805E113 7 . 6 8 2 E + l l  6.821E+01 5 i 8 0 1 E + 0 8  
7 .2 iSEt lP  51748E+lO 4.797Et08 2e898EtC4 
3-  2 W E 3 0 7  6. I 5 4 E t 0 6  5.27 4E +04 3 e 535F- 0 3  
3 ~ 8 6 4 E t 0 3  2.36?E--OJ 2.362E-04 20362E-.04 
5.052E+02 1.739E--04 1.734E-01 I s739E-09 
5.L78E-05 5-17RE-05 5.17EE-05 5*178E.-O5 
3.360E-06 313hOE-06 3.360E-Oh 3.36OE-06 
2.125E-07 2.1255-07 2.1256-07 2.125E-07 

I . 3 5 5 ~ + 1 4  Z . ~ ~ D E + I  3 2 . 0 3  FE+I I 1 . I  I 3 ~ + 0 9  

I O - O K Y  100.0KY 250.CKY 

5.713E+10 4.289E+IO 2.831Et10 
1.732€+10 1 .09?F+l0  5.539E+Oij 
4.988E+09 3.505E+O9 2-057EIOS 
7- 6 70E + 09 4.92 1 E+O 9 2.49 1 E t 0 9  
1 .243Et10 6.982E109 2.742€+05 
1.061E+09 6.705E'nR 3.31 5E+08 
L. l64E+09 6.475Ec08 2.516E+08 
2.365E1C10 1.267E110 4.481E+09 
5 - ? 5 1 E i l O  2.814E+10 9.950E +09 
2.634€+09 I .40 lE+O9 4.980E+08 
6.3ROErO8 3.419E+08 1.209Et08 
2.120EC04 1.455F-bO9 5.154Et03 
4.71 4F-04 4 - 7 1  * € - O n  4 - 7 1  4E-04 
20362E-04 2.362E-04 2.362E-04 
L.739E-04 1.138E-0.)  1.739E-04 
5.178F-05 5.178F.-05 E.178E-05 
3.3605--06 3.360E. 0 6  3.360E-06 
2. L25E-07 2 .  I25E-0  7 2.125E-07 

6.173E+18 6 - 3 8 4 E + l C  31484E+16 1.314E+16 8.506E+15 4.a-5hE+15 9.245Et14 8.609E+l2 l . O O B ' I 1 1 1  1 - 8 1 3 F + l l  1.13IECI 1 5.678Et10 

2.497i+18 1 - 4 7 8 E t l 6  8.dOOE+15 3.736E+I5 2 . 1 5 R F + 1 5  L . l i 6 E t l 5  2.151E+14 2.12CE+L2 4 . 8 Q l E t 1 0  4.547E+l0 2 .47LEI IO 5.011E109 

18 GROUP SPECIFIC ENFRGY RLLEASE RATES. MEV/WAKT-SEC 
R A S J S =  ONE METRiC TCN O F  I N I T I A L  HE.AVI WETAI(MTII-IY4 

EMClN 
DISCHARGE 1 . O T P  2.OYR 5.OYR 10.01P 3 0 . 0 ~ ~  100.OVR 3 0 0 . 0 1 ~  1 . 0 ~ ~  LO.OKI  1 0 0 . 0 ~ ~  2 5 0 . 0 ~ ~  

1 - 500-02 
2-50CE-02  
3.750E-02 
5 -7501-02 
8.500C-02 
1-250E-01 
2.25OF.- 01 
3 - 1 5 0 s - 0 1  
5.750E-01 
8.500E-01 
1.25CE+OO 
1.750E+00 
2.2SoE+OO 
2.750E + 00 
3.500Et00 
5.000E+00 
7.000E+00 
I .  1 0 0 E + O I  

TOTAL 

G4H POW 

4r121E+07 
1.474E+07 
2.1 48E+07 
3.069E t o 7  
2.808E t o 7  
3.330E+07 
6.32 1 E+07 
4.879E+07 
1 D 584E+09 
1.796E+08 

4.72 3E t O G  
L . 3 3 8 E * 0 5  
1. OO7EtOQ 
1.66 1E+O 3 
2.569E-10 
2.334E-11 
2.319E-12 

i.o8oC*oe 

2.493Ee07 4.70EEt06 4.19QE+O& 
8.607E+Ob 1.624E+06 1.45€E+Ob 
1.234E+07 2-317€+06 2 . 1 1  % + O S  
1.845E+07 3.469E*06 3 . 0 5 2 E * 0 4  

1.694Eb07 2-935€+06 2.54 4 E t 0 4  
3.74ZEC07 6.974E+06 6.031E+0* 
2-684E+07 5.04EEt06 5.271E+04 
9.197E+08 1 - 8 2 0 E t 0 8  1 . 8 1 E + O h  
2.083EeOT 1.886ElO6 1.827Et04 
%m256C+O7 9.603€+05 8 .532Et03 
1.264E+06 1.006E.tC5 8.39QEtO2 
7.334Et01 I .38Si+01 1.18 :E-01 
1.063E-02 6.49 5E-LO 6 - 4 9  EE-I 0 
1.768E-03 6 - 0 0  BE-1 0 6.08 €E- 1 0  
2.589E--10 2 585E-10 2.58 <E-1 0 
2.3s 2E-1 I 2.35 >E-1 1 2.35 2E- I I 
2-337E--12 2.337E-12 2 .33 iE-12 

1 . 6 4 3 ~ + 0 7  3 . 0 8 6 ~ + 0 6  2.78 1 ~ ~ 0 4  

R.569E+02 6.433E+O1 9 .241Et02 
no331E+02 2 . 1 3 I E L 0 2  1.385E102 
1 ~ 8 7 0 E t 0 2  1.314E602 7 .714EtOl  

1.061E+03 5.935Ec02 2.331E102 
I .326E+02 8.38 1 El0 1 4.14 4E.O L 
2141  8E+O2 1.45 B E t 0 2  5.66 OE+O I 
8.869ECO3 4.753E+O3 I .680Ct03 
7.019E+Ob 1 - 6 1 8 E + 0 4  5.721E+03 
2.739Fn13 1.1975>03 4.233Et02 
7 ~ 9 7 5 E + 0 2  4 .274Et02 1 - 5 1  lE+O? 
4.760E-02 2.551E-02 9 r 0 1 9 E - 0 3  
1.061E-09 1.061E-0'3 1.061E-05 
6.495E-LO 6.495E-1 0 6 .495t -10  
6, 08RF-1 0 6.088E-10 6.038E-10 

2.35?E-lL 2.352E-I I 2.352E--11 
R.337E-12 2.337E-12 2.337E-iZ 

Q . ~ L S E + O Z  2.829~+02 1 . 4 3 2 ~ 6 0 ~  

~ . 5 8 9 ~ - a o  2 . 5 8 9 ~ - - 1 0  2 . 5 8 9 ~ - ~ 0  

2.497E+L2 1.478E+LO 8 . 4 0 0 t t 0 9  3.736F+09 2.158E+09 1.126Et09 2.15LF+08 2.120Et06 * . 8 * 1 C k  04 4.547E+O4 2m471E+O$ 9.091E+03 

4.002E+05 2 .370EI02 l .TL7E+03 5.9R8E+02 3.459E+02 1.805E+02 3.448€-)01 3.39:E-I)I  7-760E-03 7.289E-03 3.961E-03 1.457E-03 
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HE 
SF 
TL 
D0 
81 
P O  
4 7  
RN 
F P  
R A  
A C  
T H  
PA 

U 
PIP 
PU 
4H 
C H  
O K  
CF 
€ 5  
TOTAL 

I IE 4 
8 I209 

U233 
u234 
U235 
U236 
UP38 

NP237  
PU238 
PU239 
0V240 
AM241 
4M243 
CM244 
SUHTUT 

TOT 4L 

TPELE 8.24. 

HLW l.OYF 2 . O Y R  

G R A M 5  C F  h C T I N I D E  ELFWFNTS I N  B Y R  HIGH-LEVEL Y & S T E  
A S  A FUNCTIDY o r  DECAY T I M E  lsAs1s = 1.0 HTHHI 

5 . O Y P  1O.OV.Q 30.OYR 1OO.OYR 3 0 0 . 0 Y P  I . O I ( Y  1 0 . 0 U Y  1OO.OKY 250.0KY 

0.0 7.935C.-02 
1 - 9 0 3 i - 0 6  2.852E-06 
I.75LE- 12  L.232E-12 
5 - 3 1  3E- 0 7 I -0 19E - 0 6  
I -677E-10 1 - 635E-LO 
2.47bE-13 4.172E-LE 
3.836E-20 3.822E-20 
0.0 I.319E--12 
5.360E- 1 6 6.b99E-1 t 
3 . 1 9 7 ~ - 0 8  4 . 1 8 2 ~ - 0 e  
~ . Z ~ L E - Q ~  I.ZSLE-OE 
L -640E-03 1 “629E-0 2 
2.788E- 0 4  2.789E- 0 4 
4.811E+03 1.811Et03 
3 -447E+02 3.448EfO 2 
4.238E+01 4.674E+0 1 
I - 2 09E t O  2 1 - 2 1  1 E+O 2 
L.R.?8F+01 I .358E+01 
3.168E-Qe L . 4 3 6 F - O E  

8.854E-14 1.2 I4E-  1 4 
5.3?7E+03 5.337E+02 

2.9azc-oa * . G ~ ~ E - O E  

L+046E-O1 I .367E-OL 1.789E-01 
3.542E-06 5.304E.-06 7.804E-Ob 
8-696E- I 3  3.224E-13 9.577E--14 
I.361E-06 1.896E-06 2.166E-Ob 
1.681 E-1 0 2.128E-I 0 3 -30 7E-10 
61403E--33 I.759E-12 51479E-12 
3.833E-20 3.905E-20 4.152E-20 
1.076E-I2 8.2b9E-I3 1.025E--12 
8 . O I 8 E - 1 6  I -177E-15 I -74PE-15 
5.249E-08 8.737E-08 1.494E-07 

1.63lE-03 1.b40E-03 L.657E-03 
2.789E-04 2.790E--04 2.792E-04 
4.81LE+O3 a.811Et03 4 - 8 l L E t 0 3  
3=44’3E+O? 3.451EtO2 3.456E+O2 
4-780FfOL 4.852F+01 4.923E+Ol 
1.212E+02 1.2LGEtO;. 1.220E+02 
1.227E+OL 1.071E+OI 8.875Ee00 
b .5 I lE-09  6.056E-LO 1.162E-LI 
5.945E-08 5.745F-OA 5.563E-08 
4s845E-15 3.082E-16 3.125E-18 
5.337E+03 5.?37EtO3 5.337E+0? 

1 . 7 5 8 ~ - o a  3 . 1 8 8 ~ - 0 8  5 . 2 8 8 ~ - 0 8  

HLW 

0.0 
6 -986E-11 
1.17OE-05 
7 . 8 7 7 ~ - 0 1  
3.760E+O 1 
1.656E+01 
4.75bEC03 
3.447E+02 
4.983E-01 
2.415E+01 
1.047E+Ol 
5 -683E +O 1 
6.364E+OL 
1.254E+0 I 
5.324Et03 

3 - 0 26E - 0 I 

1.416E-05 
6.820E- 14 
2.447E-06 
1.00QE-09 
3.2bOE-11 
b - 7  03E-20 
2.b53E-12 
3.456E-15 
4.093E-07 
1- IO3E-07 
1.755E-03 
2.798E-04 
4.812Et03 
3.474Ec02 
5 .106E<OI  
1.220E+O2 
4.227Ef00 
1.5bZE-18 
4.993E.-08 
3.302E-26 
5-337E+03 

5.14?E--Ol 8.31 2E-01 1 -379EIUO 
1 .94%-95  2oOZC.E-05 211702-05 
7.89 OE-14 7.30 EE - 1 4  7. 903E-I 4 
3.24OE-06 5 . 1 3 3 - 0 6  1.923E-05 
9.451E-09 1.93 4E-07 6.997E-06 
2.195E--L 0 1.34LE-09 1 -503E-08 
3 -542E-19 2.89 2E-18 3.224E-17 
9r609E-12 41708E-11 4.390E-10 
7.576E-L 5 3 -092E-14 2 -978E - 1 3  
I . 49?E-06  7.324E-Ob 6.929E-05 
1 -689E-07 1.795E-07 1.955E-07 

2.82 BE-04 2-86 €E-04 3.11 3E- 04 
2 . 3 8 2 ~ - 0 3  s . a 3 7 ~ - 0 3  I . 8 9 5 ~ - 0 ~  

* . 8 i r ~ + a 3  4.81 7 ~ t 0 3  4 . 8 2 a ~ t o 3  
3 . 5 3 E E + O 2  3sb7SEtOZ 3.939Ft02 
5.190E+OL 5.060E+OL 5.17dECOL 
1.16.PEtOZ 1.00EE+02 7.049E+OL 
Ym273E-01 I.30EE-01 L.2ObF-OI 
5-238E-23 5 .196E-23 5.053C-23 
4.188E--08 2.833E- 08 7 -358E- 09 
0.0 0.0 0.0 
5s337E+03 5.337E+03 5.337E103 

2 . 5 5 4 E t O O  4.70 8E+O 0 
3.172E-05 3.731E-05 
3.751 E-1 3 5.81 9E-12 
4.848E-03 5.236E-01 
6 . ~ 7 8 ~ - 0 3  L . ~ ~ ~ E + O O  
6.246E-07 4.857E-06 
2.b57E--15 5.646E-14 
I . 8 2 5 E - 0 0  1.419E-07 
2.4 L3E-11 5.12 BE- L 0 
2.839E-03 2.208E-02 
4a602E-07 4.25lE-06 
2.062E-01 1 - 6 1  l E r O 0  
6.054E-04 4 . 1 2 4 E - 0 3  

4 - 0 0  6E+ 02 3.93 O E + O  2 
6.05bF+fl1 8. I I 7 E + 0 0  
2- 488E+Ol 5.393E-0 3 
4.799E-02 2.415E--05 
3.53LE-23 9.791 E-25 
4.394E--L 3 3.484E-20 
0.0 0.0 
5.337E+03 5.337E103 

4 . 8 4 4 ~ + 0 3  4 . 9 2 8 ~  bo3  

6~396E+WO 
3.980E-05 
1 - 1 0 9 E - l l  
2 - 0 2 3 E + 0 0  
1.056EtOL 
5.505E-06 
1.143E-I 3 
L.608E-07 
1.038E-09 
2.5025-02 
t.791E-06 
2.36 1 E t 0  0 
5 . 5 6 0 E - 0 3  
4 . 9 4 1 ~ t a 3  
3.744EtO2 
1.377El00 
1.024E-0? 
2.157E-04 
2.488E-27 
8-854E-23 
0.0 
5.338E+03 

rmLr 8 .25 .  GRAMS OF PRINCIPAL ACTINIDE NUCLIDES IN M P  HIGH-LEVEL W A S T E  
A S  A FUNCTION OF DECAY T I M E  I B 4 S l S  = 1.0 M T H V )  

I . O Y F  2 . O Y R  5.OYR 10.019 30.OYR 1 0 0 . 0 Y R  300.r)YR 1 . 0 6 1  L O m O K Y  100.OKY 250.011 

7.985€.”2 
9.478E-1 1 
L.332E-04 
8. IL7E-0  1 
3.761E+01 
1 m b56,C+O 1 
4.75GCt03 
3 . 4 4 8 E t O i  
4*63RE+O C 
2.416E r o  1 
l.O9RE+Ol 
5.699E+01 
6.364CtOL 
1.207€+01 
5.328E+03 

1 -046E-01 I -3b7E-01 
1 . 1 9 7 E - L O  1 . 9 5 3 F - - L O  
2.547E-04 5.96 O F  -04 
8.518E-01 9 . 8 2 4 7 - 0 1  
3 m 76 1 E+O 1 3.761 E +Ol 
1-656F+OI  1.657E+OI 
4.756E+03 41756E+03 
3.449Et02 3.451E+02 
5.481E+00 5.585i+UO 
2.417E+01 2 . 4 2 0 F t O I  
L.138EIOI 1.262E+Ol 
5.7 1 4E f 0 I 5.75 2E + 01 
6.363Et01 6.361E+OL 
1.162E+0 I I 036ECO 1 
5.33 OEt03 5 -  3 30E t O  3 

I.789E-01 
3.IbilE-LO 
I.146E-0 3 
1.  L95Et0 0 
3.76 lE+O 1 
I -657ElO I 
4.75bE+O3 
3.456EtO2 
5.38 1 E t 0 0  
2 . 4 2 5 E t 0  I 
1.438E+01 
5.796E+0 1 
6 . 3 5 a ~ t o i  

3.0 2bE-01 
L -007E-09 
3.353E-03 
1.971E+00 
3.763E+01 
1.66 1E+O I 
4.756E103 
3.474€+02 
4.622E+00 
2.443E+01 
I .885E+OL 
5.814€+0 1 
6.34bEtOL 
3.978El00 
5+334E+03 

5.143E-01 8.312E-01 I.379CcOO 
9 -442E-09 1 - 9 3  4E-07 6.9Y7Z-06 
l.ll6E-02 3.414E-02 1 .193E-01  
3.921E+00 b.lLSEIOO 6.79E4E+OO 
3.767E+Ol 3.782E+OL 3.836E101 
1 . 6 7 6 ~ + 0 i  I.~ZZE+OI 1 . a 7 9 ~ t o t  
4.756E t03 4.75 €E+03 4.756Et 03 
3.53bE+02 3-67SEt02 3.93’%E+02 
2.724E+00 b.2 L 9E-01 7.OBQE-03 
2.48 a ~ + o  1 2.59 O E + O L  2 . 9 2 2 ~ + 0 1  
2 -233E to I 2- 2 I 3 E t 0  1 2.055€+01 
5.31OEC01 3.85CE+OL 1.255ElOl 
6 - 3 0 5 E t O  1 6 - 1 0  7E * O  1 5.79hE t o 1  
2.730€--0 1 1 - 29 ?E-04 8 - 3 2  LE- I 5  
5.335E w 3  5.33 5 E t 0 3  5.335E+03 

2.554E+00 
6.1 78E-03 
1 2 5 1  E+ 00 
6.b43Et00 
4.924E+OI 
3.120E+01 
4.756E+03 
4.04 6E+02 
7.728t-PL 
5.067EtOl 
7 - 9 1  ZE+OO 
1.769E-03 
2.488E+01 
2.024E- 15 
5.335Et03 

4.748E+00 
I - 7 8 5 E t 0 0  
I.O?8E+OI 
5.205E+00 
1.168€+02 
3.888E+OI 
4.756E+03 
3.930Et02 
0.0 
6.426E+0 0 
5.675E-04 
1.143E.-06 
5.392C-03 
2.047E--15 
5 .333Et0  3 

6.396ElO0 
lm05bE+OL 
1.874E+01 
3.491Ei00 
1 . 2 3 0 E t 0 2  

4.757E103 
1.744Ei02 
0.0 
8.55 I E - 0 2  
7. A3 L E-09 
5.828E-12 
1.0 2 4E-07 
2.077E-15 
5.332E+03 

3 . a 7 1 ~ + 0 1  

5.337EtO2 5.337E+0? 5.337Et03 5*337E+03 5 .337Et03 5.337E+03 5*337E+0? 5 . 3 3 7 E t 0 3  5.337E+03 5.337E+03 5.33 7 E t 0 3  5.338E+03 
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-. 

I L  
P R  
R I  

AT 
P N  
FR 
R A  
A C  
TH 

U 
NP 
au 
At4 
C M  
BK 
CF 
rs 
TOTAL 

Pa 

P n  

TL209 
P R 2 0 9  
P 8 2 1 0  
P8214 
81210 
81213 
BIZ14 

PO213 

P O 2 1 8  
AT21 7 
RN222 
FPZZI 
RA225 
RA226 
ACZ25 
TH229 
T H Z 3 O  

u233 
u234 
U2.76 

NP237 
NP239 
Pug38 
PU239 
P(1740 
PU241 
PU242 
AH241 
AMZ42H 
AM242 
AM243 
t U Z 4 Z  
CM243 
CM244 
SUMTDT 

T O T A L  

Pa2 i o  

~ 0 2 1 4  

P re 33 

TPeLC 8.26. CURIES OF ACTINIOF FLFMtNTi I N  BWR H I G I I - L F V F C  W A S I F  
A S  A FUNCTION O F  DECAY TIMF ( B A S I S  = 1.0 MTHM) 

HLW 1 . O Y E  2 . O Y R  5 . O Y P  LO.OYR 3 0 . 0 1 R  100.OYR 300.0YR I.0KY 

5.155F-04 3.625E-04 2.555E-04 9-372F-Ob 2.613E-05 1.574E-05 1 4659F-Ob L-rOBE-05 1-609E-05 
1.434s-03 1.007E-03 7.089t-04 2.569E-04 6.61Sf-Ob 3 - O Z B E - 0 5  2.746F-05 3.481E-05 2.035E-04 
1.434E-03 I.007E-03 7.089E-04 2.569E-04 6.61SE-05 3-U2RE-05 2.74fE-05 3.481F-05 2.035E-04 
2.352E-03 1.652E-03 1.167f-03 4.200t-04 1.061F-04 4.457E-Ob 3.67SE-05 4.944E-05 2-715t-04 
6.1771-08 6.154E-08 6'172E-08 6.288E-08 6.68lE-08 1.079F-07 5.704E-07 4-655E-06 5.191C-05 
0.0 I.007t-08 7.088C-04 2.56Af-04 6.606E-05 3.003E-05 7.490E-05 2.41 OE-05 8.406E-05 
6.903E-OB 71403s'-08 7.928E-08 9..r72E-Ofl 1-3978-07 2.181E-07 7.39OF-07 4.83SE-06 5.210E-03 
1.434t-03 1.007.E-01 7.089t-04 2.569(1-04 ~ - 6 1 3 s - 0 5  7.013E-US 2.647E-05 2.876.E-05 1.360E-04 
5.B79f-07 9.667E-07 lr33QE-06 2.370C-06 3.893E-06 8.0911-06 1 -279E-05 1.76iE-05 6-60OF-05 
3.376t-01 L.72lE-0; 2.415E-03 1.965F-03 l r 7 7 6 t - 0 3  1-742E-03 1.745t-03 1.80CC-03 2 - 1 1 4 E - 0 3  
5.633E-01 2.448F-0 1 2.44BE-01 2.450E-01 2.453E-01 L.466E-01 2 . 5 l O E - 0 1  2 - 6 1  le-01 2.790E-01 
8.041E-03 7.980E-03 8-227F-03 9.031E-03 1.03SE-07 1.516E-02 2.7408-02 0-13eE-02 4.655E-02 
1.296E+OL 1.296E+01 1-295FCOl 1.295E+01 1.294€+01 1.292E+01 1.284E+Ol I.26CE+01 1-183E+OI 
5.655F+02 6*105E+02 6.003Ef02 5.348E+Od b.38E+02 2.155E+02 b.780€+01 I.73SE+01 6-642Ef00 
2.164€+02 2.169E+02 2.174Et02 2.18SFc02 2.1YYE+02 2.197E+O2 2.003€+01 lr465'E+02 5*474E+01 
1.8798+04 4.758E+01 1.754E+03 8.602€+02 7.053f+02 3.310E+02 2.54*8+01 9-464F-01 6-397E-02 
5.194E-05 8.354E-OE 1.067E-05 Y.945E-07 1.905E-08 2-7648-15 2.038E-16 2-OZif--16 1.9C.7f-lb 
1.7OOE-06 1-585t-OE 1.465F-06 1.165E-06 8.657E-07 4.102F-07 1.744E-07 1.14 IE-07 2.9008-08 

1.9598+04 5.598E+O1 2.584t+O3 1.627€+03 1.377E+Oj 7.794E102 2.966E102 l r781 t+O2 7.361CCOI 
1.522E-09 2.265E-11 9.037C-12 5 -74 '3 -13  5-83OC-15 6.1S9E-23 0.0 0.0 0.0 

1 0 a O K Y  

I .  21 I k - o l  
9.922E-03 
9. YZZE-0.3 
1.264E-02 
4.278E-03 
2-818F-03 
4.278E- 03 
7.11 6F-- 0 3 
4.306E-03 
9.62Ot'-03 
2.87OE-01 
5.737E-02 
5.2Y7E+00 
4. Y b B C + O O  
4 . 9 h H t + 0 0  
9-91  3E-03 
1-374E--16 

100. O X Y  

2. I5 BE --0 3 
I -34BE-0 L 
1 - 3 4 6 5 0  1 
1.546E-01 
9.052E-0 2 
2 -2O3E-02 
9.OY 2E-0 2 
I m i  30E-O % 
9 -  11 I € - - 0 2  
I .  14 7E-0 1 

1 -3BSE-0 I 
2.782E-01 
4. O h  ZE- 0 1 
1.079E-03 
3.952E-06 
3 . R 1  OE- 1 8 
3 e 8  1 DE-1 8 
0.0 
2- 05 OEIOO 

2:rnYc-0 I 

TABLE 0.27. CURIES OF PRINCIFAL ACTIYIOE NlICiIDES I N  BWH HIGH-LEVFL WASTF 
A S  A FUNCTION OF DECAY T I M E  ( 8 A S l S  = 1-0  MTHM) 

nc w 1 . 0 ~ ~  2 . u ~ ~  5 . 0 ~ e  I O - O I R  3 0 . 0 ~ ~  100-OYR .?OO.OYR 1.011 10.0~~ 1 0 0 . 0 ~ ~  ? ~ O . O X Y  

1-334s-09 1.329E-OS 1.333E-09 1.358E-09 1-444E-09 2.331E-09 
6.178E-08 6-154E-08 6-172C-08 6-288F-08 6-686E-OR 1.079E-07 
1.533E-04 2.358E-05 3.547t-09 9-133E-09 2 - 4 L I f - O R  3.4651-07 

1-534E-09 2.359E-OS 3.549€-09 9.139E-09 2.4OZE-OB 1.465E-07 
6.I77E-OR 6.154E-08 6.172E-08 6.288E-06 6.6868-08 1.079F-01 

1.094E-05 1.86IE-OS 2-867E-09 7.901E-09 2.462E-08 1 s46SE-07 
6-044E-08 6.021E-OE 6.038E-08 6-1S21-08 6.542E-08 1.055E-07 

Z ~ ~ L E - O ~  3 .509~-08  4 . 7 4 ~ ~ - 0 8  e1477~--08 i . 473~-07  4.045~-07 

2.2718-00 3 . 5 m ~ - o e  4.749~-08 8.477~-06 1 .473~-07  4 . 0 4 5 ~ 0 7  

Z.ZBTE-O 8 3. SOBE-O e 4.748~-08 B . 476~-08  I .  4 7 3 ~ - 0 7  4. 0 4 4 ~ - 0 7  
2.271E-08 3.51o~-oe ~ . ~ S O E - O E  0.479~-0% 1.473~--07 4.046F-07 
6 -177E-OB 6-  1 %E-08 6 -172E-08 6.2BlIt-08 6.686E-08 1 -079E-07 
0.0 3.510E-Oe 4)-750E-08 8.479E-00 1.473t-07 4-0*68-07 
6.177E-08 6.154E-Oe 6.1728-08 6.28BE-08 6.686E-08 1-079E-07 
6-1578-00 6.154E-OE 6.L72E-08 6.288E-08 6.686E-08 1.079s-07 
212718-08 3.510E-Oe 4-750E-08 8.479E-08 1.473E-07 4.04bt-07 

6-147E-08 6-154E-Oe 6.172E-08 6.288E-08 61686E-08 1.079E-07 
2.B59E-05 2.864E-05 2.868E-05 2.884F-05 2.914E-05 3.093E-05 
2.429E-0 1 2-432E-01 2.432E-01 2.43btf-01 2.437E-01 2.450E-01 
1.1338-07 1-290E-0€ 2.467E-06 5.772E-06 1 -11  OE-05 3.247E-05 
4-9248-03 5.074E-02 5~325E-03  6.14IE-03 7.473E-03 1.232E-02 
1-072E-03 L.O72C-O? 1.07LE-03 1.072E-03 1 e073E-03 1-075E-03 
2.4316-01 2-431E-01 2r432E-01 2.434E-01 2.437E-01 2.450€-01 
1-269E+O 1 1.26YEt0 1 1.269E+Ol I*269E+O1 lr268EI.O 1 1 .?661E+O1 
8.534E+00 7.942E+OI 9.386E+01 Y.570E+01 9.216E+01 7.9166+01 
1-502E+00 I - S O 2 E t O O  1-503Ft00 1.505E+00 1-508E+00 1.519€+00 
2-3878+00 2.993EFOC 2-594E+00 2-876€+00 3-27YE+00 4.296E*00 

7.22SE--03 7.226E-02 7.720E-03 7 -232 t -03  7.238E-03 7.263E-03 
1.951E102 1.957€+02 1-962E+02 I-075E+O2 1.990E+02 1.996Et02 
4.287E+OO 4 . 2 6 8 E l O O  4.24YE+OO 4-1YIE+00 4-OY6t+OU 3.739E+00 
b.266E+00 4.247E+OC 4.227Et00 4.170E+00 4.07BE+00 3r721E+00 
1-269€+01 1-269E+Ol 1-269E+O1 L-269EIO1 l r268E+Ol  l r266€+01  

I .827E+01 1.197Cf0 I 1*16BE+Ol 1 a 086F+OL 9 - 6 1  8tt00 5 - 9 1  4E+00 
1.015€+03 9.770E+OP 9.403Et02 8.383F+02 6-923€+02 3..?20€+02 
11959E+04 S.§YBE+01 2.584E+03 1-627E+03 1+377E+03 7-7Y4k.102 

1.959€+04 5.598Et02 2 . 5 8 4 F I O 3  1.621E+03 1.377€+03 7.954E+02 

6.177~-oe S . I ~ ~ E - O ~  6.172~--08 6.288~-08 6.686E-08 1.-079~-07 

5 . 5 3 1 ~ ~ 0  e S . Z I I E + O ~  ~.OZIE+OZ a . % 8 ~ + 0 2  3.41 s ~ + o 2  1 .  J O S E + O ~  

1.777~+04 3.769~t .91 ~ . O I ~ E + O P  I .  L O S E + O I  ~ . J ~ ~ E + O O  J . O ~ E + D O  

I -232E-00 
5-704E-07 
94866E-07 
1 476E-Oh 
Y.86CE-07 
5.704E-07 
1.476E-06 
9. B65E-07 
5.580E-07 
1 -476E-06 
1 -476E-06 
5-7046-07 
1 &?BE-06 
5r704E-07 
5.704E-07 
I -476E-06 
5-704€-07 
5 7 O4E-07 
4 - 28  5E-05 
2. 49QE-0 I 
1 -OBI€-04 
2 45 11-0% 
l r085E-03 
2-99 4E-01 
11257E+01 
4.665E+0 1 
1-547€+00 
5-09 LEtO 0 
4.502E+OU 
713338-03 
1.823ftO2 
2 - 7 1  7Et00 
2 -704E t0 0 
1.257E*01 
2 . 2 3 0 E + O O  
1 -07RE+00 
2-209E+01 
2 .Y6 6E 10 2 

2-954E+02 
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T ~ E L E  0 . 2 8 .  u a r r s  c r  ACTINIDE E L E W E N ~ S  IN BUR HIGH-LEVEL U A S T E  
A5 4 FUNCTION OF D E C A Y  T INE ( B A S I S  = 1.0 H T H H )  

T L  
= e  
B l  
P O  

A T  
R N  
FR 
R A  
A C  
TH 
P A  
u 

N P  
P U  
A S  
C M  

T L 2 O O  
OB209 
P8214 
9 1 2 1 0  
0 1 2 1 3  
01214 
PI3210 

PO214 
P O 2 1 8  
AT217 
QN222 
F R 2 2 1  
PA225 
R A P 7 6  
A C 2 2 5  
TH229 
TH230 
3 A 2 3 3  

U233 
U23a 
“236 

NF237 
NP239 
1 V 2 3 8  
PU239 
PU240 
PU242 
A M 2 1 1  
AH293 
CM242 
CN243 
C N 2 1 4  
SVHTOT 

~ ( 1 ~ 1 3  

T O T A L  

L.212E-05 8.513E-OC 5.986E-06 
2.7JLt-06 1.919E-OC I -35LE-06 
2.410E-05 1.715E-05 1 -208E-05 
L.07aE-09 7.54ZE-OC 5.305E-05 

0.0 3.825E-0 E 2.691 E -  05 
2.403E-09 2.408E-05 2.428E-09 
4.921E-05 3.458E-05 2.433E-05 
2 . 4 1 3 5 0 9  ? . 5 8 8 E - - 0 5  2.772E-09 
L.Ah9E-04 3.429E-Ot 2.457L-05 
2 . 1 3 9 E - - 0 3  5.603L-04 5.604E-04 
2.149E-04 2.1S9E-04 2.262E-04 

4.208E-0 : 2.773E+0 C 3.254Et00 
6.897Et00 6.915CiOC 6.932E+00 
5 .660ElOl  3.839Cc01 3.425EIOL 
3 .8bSE-08  1.745E-OE 7-909[1--09 
8 . 3 5 7 E - O E  7.509E-Oe 6,747E-08 
3. L34E-I 2 8.8qRF-13 3.548E-I 3 
6.39SEt0 1 4.872L+O 1 4.448E+01 

2 . 6 3 ~ ~ - 0 5  2 . 6 2 6 ~  -os  2 . 6 3 w - n 9  

3 . 8 2 1 ~ - 0 2  3 . ~ 2 1 ~ - o i  3.821~-02 

2 . 1 5 8 ~ - - 0 6  5 . 3 6 1 ~ - 0 7  2.063E-07 
4 - 9 1  E - 0 ;  1.3OZE-07 6.657E-08 
4.420E-OE 1 - 2 1  LE-06 6.9P5E-07 
1.917E-05 4.837E-06 2.02LE-06 
2r683E-09 2.653L-03 4.606E-09 
9.75dE-06 2.521E-06 1.166E-06 
2.51 05-09 2.71 BE-09 4.452E-09 
8.817E-06 2.271E-06 1.03‘3E-06 
3.314E-09 4.189E-09 7 . 6 3 5 - 0 9  
91 375E-06 3.682E-06 2.568E-06 
5.607E-04 5.615E-04 5.644E-04 
2.49%-04 2.983E-04 4.283E-04 
3.R2lt-02 3sRPOE-02 3.817E-02 
3.321 E+OO 3.21 4E C O O  2.808E+00 
6.97SE +00 7.025ECOO 7.044C+OO 
2.974€+01 2 .457EtOl  1.148EfOl 
7.369€-10 1.411E-11 3.317E-18 
5.03PE-08 3.53.9-08 1.700E-08 
2.257E--34 2.289E-16 2.418E-24 
4.007E+Ol 3 . 4 8 5 E t O l  2.138€+01 

1 -392E-07 
6 -54hE-0 8 
7.187E-07 
I .643E-06 
2.434C-0s 
1 .OL9E-05 
2.245E-08 
8.97 LE-07 

2.763E-06 
5 - 74 3E-04 
7 -81 7E--04 
3.808E-02 
1.753E+0 0 
6-464F+OO 
8.159E -01  
1.416F- le  
8.007E-09 
0.0 
9.072E t O O  

2.58*~-oa 

7.23LE-09 5.060€-,38 1.637E-06 
7.61 iE-08 3.37%-07 1.461E-05 
7.IOeF-07 L.843E-06 6.15OE-05 
1.894E-06 l n l l 3 F - 0 5  5 - 3 5 3 F - 0 4  
1.9REE - 07 2.21 5s-06 1.525E-04 
9.260E-07 2.91 5 - 0 6  9.029E-OB 
1.802E-07 2.009E-06 Is(151E-04 
8.07eE-07 2.572E-06 8.515E-05 
1.691E-07 I.BPOE-O6 1.494E-Oe 
4.32;E-06 1.315E--d5 2.347E-04 

I.184E-03 1.33fE-03 1.6+6E-03 
3.77CE-02 3 - 6 4  LE- 02 2- 071 E-02 
5.599L-01 2 -06 LE-01 1.535t--01 
4.79eL)OO 1 .R03E +OO 1.597E-01 
2.68 ZE-03 9 m345E-Ob S r  2 72E- 04 

5.26FF-09 1 -334E-09 2.493E- 14  
0.0 0.0 0.0 
5.39SEt00 2 ~ 0 4 8 E 1 0 0  3138lE-01 

5 . 9 7 2 ~ - 0 6  6 . 3 8 0 ~ - - 0 4  6.56 LE-04 

i . a 0 ~ . - 1 8  I . 3 6 6 ~ - 1 8  9.546E-19 

3 -32 LE-05 
1.798- -04 
7 - 2 0 l E - 0 4  
7 - 0 1  5F-03 
3-880E-03 
7.31 6E-04 
3.509E-03 
7.01 2E-0 4 
3.176E-03 
3.404E-0 3 
6.429E.Ol 
3.94 7E-0 3 
8.47 3E-0 3 
I r 2 5 l E - 0 2  
3.470:-0 5 
I -335E-07 
2.647E-LO 
1.4 I 6 E - I 9  
0.0 
4.89bE-0 2 

6 . 6 8 0 ~ - 0 5  
2.970E-04 
1.158E-03 
I .  196E-02 
7.851E-03 
8.309E-OI 
7.10 LE-03 
8.529E-Oa 

0-336E-  03 
0.150E-01 
€ e 0 1  9E-03 

3.096E-04 
6.570E-LO 
3.049E-09 
C. 72 7E-2 3 
3.59 7F-2P 
0.0 
5 r 7 8 9 E - 0 2  

C A P ~ E - ~ ~  

e . 0 6 9 ~ - 0 3  

T a e L E  8.29. W A T T S  CF P R I N C ~ O U  ~ C ~ I N I D E  NIJCLIDES IN B Y R  HIGH-LEVEI W A S T E  
A S  A FUNCTION O F  D E C A Y  T I L L  (BASIS = 1.0 HTHWI 

HLW 1 . O Y F  2 . O V R  5.OYP I O a O Y R  30.0fR l O O . O Y 3  3 O O o O V R  1-OKY 1O.OKY LOOoOTY 250mOKV’ 

2.217E--I 1 2.209E-1 I 
7.104E-11 7.077i-11 
7.242E- 1 1 1. I L 9 E - - l O  
3.537E-I2 5.460E-12 
2 . 5 9 T E - - l O  2.587E-I C 
2.910E--IC 4r497E-1  C 
3.507E-11 5.967E-1 I 
3.059E-09 3.017E-05 
1 -06QE-09 1.629E--OS 
8.231 E- 1 0 1.272 E-OS 
2.636C--09 2.626E-05 
0.0 1.163E-OS 
2 1 3 8 4 E - 0 5  2.375E-05 
b.3182-1 1 b.316E-1 I 
6.558E--10 L.Ol3E-OS 
2-158E-U9 2.15OE-09 

8.091 E-07 8.104E-07 
5.51 3E - -0 9 5.5 19E-0 4 
3 . 2 9 4 5 0 5  3.749E-Oe 
1.418E-04 1.46LE-04 
2 -9 09E- 05 2.904E-0 E 
7.424F.- 03 7.93 I E-0 I 
3.068C.-02 3.068E--Oi 
2.828E-01 2.632E+00 
4.628F-02 4.630E--02 
7.436F-02 7.162E-02 
2-134E-04 2.134E-04 
6.B52CF00 6.500E+OC 
b.CSOC-01 4.080E-01 
2.064E+01 4.379Et 0 C 
4.500F-01 4.392E--il I 
3.551ElOI  3.417Et01 
6 -  3‘335 4 U 1 a. 87OE+O I 

I .a81 E-09 I .  d a 3 ~ - 0 5  

2.2lSE-11 2.257E-11 2.4OOE-11 3-874E-11 
7.097E-11 7.231E-11 7.689t -11 1.241E--IO 
1.514E-10 2.703L-LU 4.697t-10 I.290E-09 
8 . 1 8 3 E - 1 2  2.106E~-1 I 5.676E-11 3.378F-LO 
2 .595E-10 2.6%4E-I 0 2.8 11 E-10 4.53SE-IC 

9.1 92E-1 I 2.5335-1 0 7.891E-10 4. bSSC-09 
3.0ShE-0’3 3.113E-09 3.310E-09 5.3‘14E-09 
2.204E-09 3.935E-09 6.838E-09 1 -878E-08 
1.721E-09 3.072E-09 5.336E-89 1.466F-08 

1.574E-09 2.B10E-09 4.882E-09 I.341E-OS 
2.382E-09 2.427E-09 2.581E-09 4.166E-09 
4 .32AE- I1  4.AlOE-11 4-6B9E-11 7.569E-11 
1.371E-09 7.448F-09 4.254E--09 1.168E-08 
2.156E- 09 2.19 7E -07 2 3 3  6E - 0 9  3.77 Ot-09 
1.888E-09 1.920E-09 2.045E-09 3.302E-09 
8.1 1 7 E - 0 7  8.161E-07 8.247E-07 8.753E-07 
5.520E--OP 5.524E-04 5.532E-04 5.561E-04 

1.53*€-04 1.769E--04 2.152E-04 3.548E-04 
2*9(34E--05 2.905€--05 2.906E-05 2.912E-05 
71433E-03 7.439E-03 7.44YE-03 7 1 4 8 8 5 0 3  
3.067E-02 3.067E-02 3.065E-02 3 . 0 5 9 E - 0 2  
3.111E+00 3.171Et00 3.054Et00 23624E+00 
4.632E-02 4.638E-02 4.648E-02 4.681E-02 

2.134E-04 2.13hE-04 2.138E-01 2.145E-04 
6.517E+00 6.56LE+00 6.61LE+00 6.631E+00 
4.0TOE-0: 4.078E -01 4.076E-01 4.OGSE-01 
9.313E-01 1.284E-02 3.922E-03 3.575E-03 
4 .281f -01  3r985E-01 3.521E-01 2.170E-01 
3.289E+01 2.932E+Ol 2 .42ZEtOl  1.126E+01 
4.445ElO1 a.O05E+01 3.483E+01 2.136E+01 

6 . 0 8 6 ~ - 1 0  I.OB~.E-O~ I . B B R E - ~ ~  5 . 1 8 4 ~ - - 0 9  

2 . 6 3 4 ~ - 0 9  2 . 6 a ~ - 0 9  2 . 8 5 3 ~ - 0 1  4.606E -09 

7.170~-0a I . 6 7 s ~ - i ) 7  3 - 2 2 6 ~ ~ 0 7  9.438E-07 

a . 0 7 8 ~ - 0 2  8 . 9 5 5 ~ - 0 2  ~ . O ~ I E - O I  1.338~-01 

2.04TE-LO 1.672F-09 i aR63E-08 1.535F-06 3.263E-05 
6.555E-IO 5.35EE-09 5.970E-08 4 ~ 9 1 ¶ E - - 0 6  I .046E-04 
4.707E-09 2.31 CF-08 2.154E-07 8-95BE--06 6.96ZE-05 
2.274F-09 1-39FE--OB 1.557E-07 6.472L-OB 5-033E-05 
2.398E-09 1.95CC-08 2.182E-07 1-79BE-05 31022E-04 
1-8922-08 9.282E-08 8.655E-07 3.598E-05 2.798E-04 
3. I63E-08 1.93 5E-07 2.164E-06 8.998E-05 6.997E-04 

6.052E-08 3 r  36 iF - 0 7  3.135E-Ob 1.30Tc -04  1.01 3E-03 
5 - 3 5 0 E - O r l  ? . 5 2 5 - 0 7  2.448€--05 l.Ol8E-04 7.9128-04 

4.892E-OR 2 ~ 4 0 0 E - 0 7  2.236E-00 9.304E-OB 7.235E-04 
2 . 2 0 1 E - O R  1.79EE-07 2.003E-JC L.651E-04 3.509E-03 
b.000E-LO 3.257E--09 3.640E-08 3.000E-OS 6.376E-05 
a.263E-08 2.09:E-07 1.950E--06 8.IORE-05 6 r 3 0 5 E - 0 4  
1.992E-08 1.62.F-07 1.813E-06 1.494E-04 3.176E-03 

2. a2 4 ~ - 0 8  2.30 ?E -07  2 . 5 7 0 ~ -  os 2. I 1 BE-o 4 4 . 5 0 2 ~ ~ ~ 3  

~ . 4 3 * ~ - o a  ~ . 9 8 ~ ~ - 0 7  Z.ZI~E-W I.RBSE-O~ 3.5808-03 

1 . 7 4 5 ~ - 0 8  I . ~ Z S E - O ~  I . ~ ~ P . F - o ~  i . 3 0 9 ~ - 0 4  2 . 7 8 2 ~ - 0 3  
1 . Z I ~ E - - O ~  z . w i E - - o h  I .OZJE-G 1.020~-0+ 6 . i a a ~ - o a  
5 - 6 6  OE-04 5.88 5E- 0 0  b ~ 297E--04 6.476E- 02 6.29OE-04 
3.143E-06 9 - 8 1  ZE-06 3.358C-05 3.5iIZE-04 2.895E-03 
7o060E-84 1.IOiF-03 1.224E-03 1.196E-03 9.371E-04 
2-9392-05 3 . O P  IF -05  3.29BE-05 5.471E-05 6.817E-05 
7 - 62 1F-0 3 7.93 BE--53 8.4 79E- 03 8.7 2 OE-03 5.4 7 I E-0 3 
3.039t-02 2 . 1 8 2 C - 0 2  2.793E-02 1.191E--02 2.59W-06 
I - 5 4 6 E t 0 0  3.530FI-01 4.02eE-03 4.386E-21 0.0 
4-767E-02 4 - 9 6 4 E - 0 2  5.600E-02 9.711E-02 lm232E-02 
1 -585E-01 1.57 1E-01 1 - 4 5 8 2 - 0 1  5.616E-02 4rO28E-06 
2.166E-04 2.199E-04 2.223E-Oa 2.226E-04 I.90?E-0% 
6.05 6E e00 4 39 BE *OO 1.432Eb00 2.0 t7E-04 1 -3 04E-07 
4.092C-01 3.967E-01 3.7LQE-01 1.595€--01 3 .457 i -05  
2.59EE-03 L-OOZE-03 4.289E-05 6.4bPE-23 0.0 
3.154F-02 3 . 0 5 2 E - - O Q  I ~ 2 3 3 E - 1 1  0.0 0.0 
7 -72SE-01 3.661E-08 6.570E-15 5.730E-15 5.796E-15 
9 . 0 6 7 ~ + 0 0  5 . 3 9 6 ~ + 0 0  Z . M ~ E + O O  3 . 3 7 7 ~ - 0 1  4 . 8 8 5 ~ - 0 2  

6.603E-05 
2.116E-04 

5.704E-05 
7.734E-04 
3 . 1 7 1 E - 0 4  
7.930.5-04 
9.109E-03 
1.149E-03 

7.85lE-03 

7 .  LO1 E-03 
1.290E-04 
7. L45E-04 
6 A Z 7 E - 0 3  
5.629E-03 
6.969E-Oa 
5.992E-Oa 
5.275E-03 
6.2952-04 
f.787E-05 
81069F-03 
4.936E-I 1 
010 
1.639E-04 
5.275E-11 
1.457E-04 
C.647E-13 
€ -56  3E-LO 
0.0 
0.0 
5 .88 lE-15 
5.777E-02 

7 . 8 9 1 ~ - 0 5  

a .967~-04 

e . 2 0 0 ~ - 0 4  

6 . 3 9 6 € * 0 1  4 .872ElOl  4.440ECS1 4.007L+Ol 3.485€+01 2.178E+01 9.072E*00 5 * 3 9 5 E + 0 0  2.048FlO0 3.38LE-01 4.896E-02 E.789E-02 



TIE1.F. R . 3 0 r  P'3OTI)NS F Q D M  ACTINIDFS I N  BWR l i I G M - C . i V E 1 .  WASTE 
A S  A F U N C T I O N  OF DECAY l l M E  ( H A S I S  L 1.0 M T H M )  

1 0  GRVVP WrOTON PELEASE PATES. PHOTUNS/SECOND 
nASlS= METRIC. TON OF 1 N I T L A L  H E A V Y  M E T A L  A T  A HEPYOCCSSlhG T I M E  IGF 1 6 0  DAY9 

tiL w L ~ O Y L  2 . 0 1 ~  5 . 0 1 ~  I O . O < R  JO.OYR 1 0 o . n ~ ~  .mo.oyer 1 .0~1  IO.OKY 1 n o . 0 ~ ~  ~ 5 0 . 0 ~ 1  

-. 
EMErlN 

1.5(1ct-u2 
2.5OM---02 
3.750E-02 
s.750E-02 
8.500E-02 
1 ~ 2 5 0 € - ~ 0 1  
B 25oF- 01 
9.75OF-01 
i . 75W-01  
5.5005-01 
1.250EC00 
1.75C€+00 
2 - 2 5 O E + O O  
2 75@E t U 0 
3 . 5 0 0 t + G U  
S.OOOF+GO 

?.000E+00 
1. I O O E + O l  

TOTAL 

I tV/SEE 

7.9Y 8E+ I 2  7-08 HE+ I 2  4 - U i 6 E  + I2 2.62 7E t L 2 1.76 .;e+ I 2  8.  S64E + I I 
1 .Y39E+ll  1.053E+1 I 1 .P57E+11 1.78FE r l  1 I .31 =-+I  1 4-b7(K+IO 
6.259E+10 h.082Et10 5-619Et10 5 . 0 l C E + l O  4.415E+IO 3r46REt10 
2.73%E+l2 2.7153E + I  2 2.76OEclZ 2 . 5 2  l E t l 2  1 a 83 ? E t 1  2 6-92 BE+ 11 
4 .330Et l l  4 . 2 4 9 E t l l  4.006E+ll 3,66?E+11 3 .497E l l l  3-2Se3Ee11 
3 r S J Y E l l l  3.45YF+\1 3.041E+11 2.467E+ll  2.25fElll 2.079€+11 
2.853E+ll Z.?OdE+11 21258E+l l  1.67OE+11 I - S l 2 E 4 1 1  1-41SELt1 

1.331E+OR 1.29BE+08 1 . 2 8 B E + O 8  1-226E+05 1.06CE+08 7-933Et07 
4.499E+08 4.127E+OG 3- 144E+08 1 . B R O E + O R  7.892E+07 7*764E+Oa 
2+430[1+08 2.253E+OU 1.76 l E + G 8  I .08OE+00 4.30 7E+O 7 3.33lE+O6 
3.965F+ll7 3.259€+07 1.528E+07 f .2Y9E+OG 31080E+05 ¶.3.?9F+O5 
7-275.EtQ7 I.880Et07 G . 8 0 1 E + O d  .?.G33E+05 11 174Ef05 2.954ErC5 
I .539E -7 I .  168E107 5.371 E + 0 €  5 .S84E+O5 I .03 IEL05 8.21 5C+ 04 
l . lb7E107 9*811E+Oh 4.592€+0€ 3.638Et05 4.9OeEtOC 4-3359€+04 
J . O b O E + O b  4.197E+06 1.984E+06 1.559EtO5 2.084€+04 I . 8 3 Z f i f n 4  
5 . 8 5 8 E C O S  &.840F+05 2.265E+VS 1.790€+04 2-391E+03 Z-llOE+03 
br731E+O4 5-56lEC04 216028104 2.@56€+03 2.74LEIOL 2-423E10Z 

1.890~iio I . ~ ~ ~ E + I o  i . a 7 e ~ + ~ o  I . R ~ X + I O  L . ~ ~ X + I O  1 - 7 7 ~ + 1 0  

EMEAN 

1-365BCG4 
1-17011+03 
I -3OOCtO3 
3-+66E+04 
2.7 6 R + 04 
2.599Et04 
3. LBOE +OQ 
6*643E+03 
4.562E+Ol 
6.600Bt. 00 
4.164€+00 
1.63 bE+ 00 
6.647E-01 
2-2S9E-01 
1 .S2SF-01  
9 0 1605-02 
2.665E-03 1-47TE-02 

2.073E+06 7.956E+05 5.22OE+GS 4.383€+05 4-199B+05 3.687€+05 2.976E+OS 2.359€+04 I.b?7C+O5 * - 5 6 L E F 0 *  5.279E-1-03 61655€+03 

3.322~2 -0 1 1.275E--0 1 0.367E-02 . I .  026E-02  b. 732E-0 2 5.9  1OE-02 4.77 OE-02 3.782E- 02 Z .ZEl OE- O Z  7r 31 2E-03  8-4b 3 E - 0  0 I U 6  7E-03 
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PO213 
PO214 
PO218 
AT217 
FR221 
AC225 
NP237 
PU235 
PU239 
DU240 
AN241 
AM243 
C U P 4 2  
C92Q3 
CN244 

- - - __-. 
TOT1l.S 
TARLT- 
ACTUAL 

U238 
PU238 
PU2QO 
PU242 
cu242 
CYZ44 
C U 2 4 5  
CC24.3 

T A B L E  9-31. 

HL Y I - O V F  2 . O Y R  

( A L P H h r N 1  N F U T R O h S  FPOM ACTINIOES I N  BWR H I G H - L F V E L  WASTE 
A5 A FUYCTlON O F  DECAV TINE (BASIS = 1.0 M T H M I  

5 . 0 ~ ~  LO.OVR 3 0 . 0 ~ ~  1 0 0 . 0 ~ ~  3Oa.01P 1 . 0 ~ ~  1 0 . 0 ~ V  1 0 0 I O K V  2 5 0 . O K V  

5.367E-02 
6.0h9E-03 
La878E-04 
5 m 036 E - 0  3 
I1233E-03 
3 - 0 48E- 04 
I .845E+02 
9.966€+03 
I m 0 8 7 C t 0 3  
1.780E+03 
2-?73E+05 
I -955EC04 
l s 4 3 4 E + 0 8  
1.241 €+OS 
7.196EiOB 

5.317F-02 5.363E-02 5-464E-02 

2.902E-04 3.927E-04 7.01 LE-O* 
51 017E-03 5.031 E-03 5.126E-03 
I.2?8E-01 L.232E-03 I.255E-03 

1.8a6E+Oi L.B16Ft02  1.848E+02 
9.275C+04 1.096E+05 l.llOEC05 
1.087Et01 1 .008Et03 1.089€+03 
1.859€+02 I m 9 3 Y t t O 3  2.145€+03 
2.280E+OZ 2.286E+05 2.301E*05 
1.955E+04 1.954€+04 1.954E104 
3.041E+07 6.467E+06 8.919E+09 
I . 2 l l E + O E  L.182Cic05 1.099Ei05  
6.926E+Ot 6.666F+06 5.943E+06 

9 . 3 3 0 ~ - 0 1  1 .263~-02 2 . 2 5 1 ~ - 0 2  

3 . 0 3 7 ~ - 0 4  3 . 0 4 0 ~ - O R  3 . 1 0 3 ~ - 0 4  

5.809E-02 9.378E-02 4.958E-01 
3.91 6E-02 I .076E-01 3 -925E-0 1 
1.218E-03 3.345E-03 I - 2 Z l E - 0 2  
5.450E-03 8 r  799E-03 4.649E-02 
1.334E-03 2.159E-03 1.138E-02 
3.299E -04 5.326E-04 2.815E-03 
1.850E+02 1.860E+02 1.893E+02 

1.09 1E+03 I - 0 9 9 E t O 3  1 l l 9 E r 0 3  
2.445E+03 3-204€+03 3.797Et03 
2.318E+05 2.326Et05 2 .124Et05 
1.953E+04 1.9499Ft04 1.936E+04 
2 .724Et04 2-483E+04 1.805E+00 
9 .730Et04 5 . 9 R 3 E + 0 4  I .090€+04 
4.90DEt06 2-283E+06 1.566C105 

1 . 0 7 6 ~ t o 5  9 . 2 4 5 ~ + 0 4  5 . 4 4 8 ~ ~ 0 4  

4.048E+00 
I.92?E+00 
5.98 5E-02 
3.19 EE--OI 
9.29EE-02 
2.295E- 02 
1.970E+O2 
1 - 2 4  :E t04 
I .  l b e E t 0 3  

1.5*2E t05 
1 . 9 0  UE+O4 
7.25 OE to3 
8.41 I E + O l  
7.419E"Ol 

3.76 2 r + 0 3  

4 . 5 1 0 E + O l  3.717E+03 7.900EC04 
1.79CECOI 7.465E+02 5-805EC03 
5.585E-01 2.322€+01 1.905Et02 
4.23ZE+OO 3.487E+02 7.41 I E 1 0 3  
1.03GEC00 8 .536El01  1.814E+03 
2.562F-01 Z.IIIE+Ol 4.487E+02 
2. I06F t 02 2.166E+ 0 2  2.104E+O 2 
1 . 4 1 D E t 0 2  I .546E-16 0.0 
1.31 5E+03 2-280E+03 2.892E+O 2 
3.493E+03 1.345E+ 03 9.647E-0 2 
5.021Et04 7.075E+00 4.573E-03 
1177YC+04 71642E+03 I .656E+OO 
2.979E+02 4 0 4 8 S E - 1 6  0.0 
3.30-E-06 0.0 0.0 
1-63 l E - 0 9  1.1 61E-09 1. I 7 5 E - 0 9  

1.599Et05 
6.579E+03 
2.01161+02 
L.SOOE+OI 
3-671E+03 
9.079E+02 
8.004E+02 
0.0 
3.848tt00 
1.263E-06 
Z.331E-08 
3.14SE-05 
0.0 
0.0 
1.192E-09 

1.510E+08 3.781EC07 1.361E+07 6.507€+06 5.395E+06 2.716E+06 4.770Et05 1-98?E+05 7.36LE+04 1 - 6 5 0 E t O 4  9 .543EWb 1.868El05 
1 . 5 I O F I O 8  3. 7 d l E C 0 7  I.36LE+O I 6.50TEFOb 5.395EC06 2.716E+Ob a.770Et05 l r 9 R ? F t 0 5  7.361E+04 I.65OE+04 9 .543Et04 I - 8 6 8 E + 0 5  

HL # 

TAelLE 8 . 3 2 .  SPGNTANEOUS F I S S I O N  NEUT90NS FROM ACTINIDES I N  BWR HXGH-LEVEL WASTE 
A S  A FLillCTION O F  DECAV TINE (BASIS = 1.0 HTHN) 

1 . O Y F  2 . O V R  5 . O Y R  1 0 - O V R  3 0 - 0 1 R  1OO.OVR 3 0 0 . 0 V P  I . O K V  I O - O K V  l O O - O K V  2 5 0 . 0 K V  

6.034Et01 
1.456E+04 
I - 0 3 6 E t 0 4  
3 .190Et03 
5.221E+O6 
I -?92E+08 
4. R S Z E C 0 5  
3 r 3 1 7 E t 0 2  

€. 034F t O  1 6.034E+O 1 6.014E+O 1 
1.485EC04 L.LIOF+OL l+ i128E+04 
1.149E+04 I.310F+O4 1.716E+04 
3-191E+03 3.194C*03 3.205EtO3 
7. L99E C04 2.199E+04 2.004E+04 
I.152Et03 9.51PF1+07 4.424E+07 
4.851E+05 4.84TEt05 4 .533Et05 
3.318F+02 3.318EeO2 3.318E+02 

6 - 0 3 4 E t 0 1  6.034F+OL 61034E+Ol  
7 -23UE t03 1. b 5  ? E t 0 3  1~834C4r)l 
2.034E+04 2.01 EE104 1.871E+04 
3 - 2 3 6 E t 0 3  3-28CC+03 3-322E+03 
L.457E+04 5.85LEt03 ? * 4 0 4 E + 0 2  
3mO35F+O6 1 - 4 3  E E + 0 3  2 - 5 8 1 E - 0 8  
4.784C+05 4.64tE+05 41193E+05 
3.317C+02 3.3lCE102 3.311E+02 

61034E+01 
2.054E-17 
7.204E+03 
3.326E+03 
3.b23E--16 
2-251E-08 
I - 122E+O5 
3.251 E+ 02 

6.035EtO 1 
0.0 
5.167E-01 
2. 9EeO 3 
0.0 
2.2 77E-0 8 
2.105i--O 1 
2.704C902 

6.035E+Ol 

C-767E-06 
2.178E+03 
0.0 
2.31 OE-08 
C.089E-Ll 
1.990E102 

0. a 

0 V ER LLL 
TOTALS 
TABLE 4.067E+08 1.971EtOe 1.485€+98 1 . 223€+08  l . O I O E + O L I  4.749EC07 4.037E+06 6.955€+05 5 - 1 5 8 E 1 0 5  1.397€+05 9 .86 lE+04 1.893E+05 
ACTUAI 4.067E+08 1.971EcOE 1 . 4 8 5 E t 0 8  1.223E+08 l.OIOE+OB 4.749EC07 4 . 0 3 7 E t 0 6  6 .955Et05 5.158E105 1.39?E+05 9.861E+04 1.893Et05 
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" 1  

L I  
BE 
Cll  
ZN 
G A  
G E  
A S  
5 E  
82 
R B  
SR 
'I 

ZR 
N 9  
M O  
T C  
H U  
RH 
PD 
4 G  
C @  
I N  
SN 
58 
TE 

I 
X E  
CS 
R A  
L A  
C E  
? A  
NO 
PN 
S M  
E U  
:: 0 

O Y  
H O  
ER 

Y B  

re 

rH 

r m  

TABLE R - 3 3 .  GRAMS G F  F I S S I O N  PRODUCT E L F V F N T S  I N  UWR I i I G 1 4 - I E V E C  'WASTE 
AS A F U N C ' T I O N  OF DECAY TIME ( B A S I S  .= 1-0 M T H M )  

H L Y  I.OYE 2 . 0 ~ ~  5 . 0 ~ ~  IO .OYFI  3 0 . 0 ~ ~  100.0~~ JOO.OYQ L . G < ~  i n . o x ~  1 0 o . o ~ ~  ? S O + O X Y  
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SE E 2  
9 8  85 
R B  E7 
S P  88 

v 89 
5 R  90 
Z R  90 
Z R  91 
Z P  92 
ZR 93 
NB 9 3  

MU 9 5  
Z P  9 6  
no 96 

MI3 9 f  
wo 98 
T C  99 
PU 9 9  
M O l O O  
R V l O O  
F I U I O I  
R V 1 0 2  
" H I 0 3  
R U 1 0 4  
PO104 
D O 1 0 5  
RU106 
PD106 
P D 1 0 7  
PD 108 
AGIO9 
POI10 
C O l l O  
T E 1 2 8  
T E 1 3 0  
CSL33 
c s 1 3 4  
EA134  
CS135 
c s 1 3 7  
EA137 
EA138  
LA139 
CE140 
PRI41 
CE142 
NO143 
CE144 
YO144 
N O 1 4 5  
N O 1  46 
OH147 
SI4147 
N O 1 4 8  
S U I 4 8  
NO150 
S N 1 5 0  
S H 1 5 7  
EU153 
S M 1 5 4  
€ V I 5 4  
GO154 
G D 1 5 6  
SUHTOl 

TOTAL 

Z R  94 

TABLE 8 . 3 4 .  G R A M S  OF P R I N C I P L  F I S S I O N  PPODUCT N U C L I D E 5  I N  8 Y R  HIGH-LEVEL YA 
AS A FUYCTION OF DECAY T I N E  ( 8 A S l S  = 1.0 M T H N ~  

H L  H I.OYE 2 . 0 1 ~  5 . 0 ' f ~  I O . O Y A  3 0 . 0 1 ~  1oo.01~ 3 o a . o ~ ~  1 . 0 ~ ~  

2.785E+0 I 2.785E+0 I 2.78 5E+01 2 -  785EC01 2.785E (-0 i 2.78 Si+O 1 2.785Ft01 2.78 3E + 01 2.78 5E + 0 I 
8 . 1 6 2 E + 0 1  8.162E101 8*162E+OI  B.162EtUI 8 .162Et01 8.162E+Ol 8 . 1 6 2 E t O l  E.16ZE+Ol 8.162E+01 
2.019E+O2 2.019E+02 2 - 0 1 9 E t 0 2  2r019E102 2 - 0 1 9 E t 0 2  2.019E102 2.019E+02 2 . 0 1 S E t 0 2  2.019E+02 
2 . 8 9 3 € + 0 2  2 . 8 9 ~ ~ + 0 2  2 . 8 9 8 ~ + 0 2  2 . 8 9 8 ~ + 0 2  2 . 8 9 8 ~ + 0 ~  2 . 8 9 ~ ~ + 0 2  2 . 8 9 a ~ t 0 2  2 . ~ 9 8 ~ + 0 2  2 . 8 9 8 ~ e 0 2  
3.764€+02 3-786E+02 3.787Et02 3.787Et02 3.787E902 3,787E+02 3.787E+02 3.787Et02 3.787Et02 
4.3?3E+02 4.270E+Oi 4.169Et02 3 - 8 8 2 E A 0 2  3 - 4 4 4 E t 0 2  2 , 1 4 l E + 0 2  4.04tE+Ol 3.467E-01 ZsO14E-0'1 
2.245E+01 3.274Ee01 4.279CtOL 7-151(E+OL 1.151E+OP 2-457E+02 4 .194Et02 4 . 5 9 5 E t 0 2  4.598Et02 
4.846E+02 4.894E+02 4 - 8 9 5 L t 0 2  4-895Ec02 4.895E*O2 4.895EC02 4.895E102 4.89fE+02 4.0951c02 
5 . 3 0 0 € + 0 ?  5 . 1 0 0 t + O i  5.300E+02 5.300E+02 5.300E+02 5 . 3 0 0 E t O t  5.300E102 5 . 3 0 0 E t 0 2  5 . 3 0 0 ~ + 0 2  
5 . 9 7 8 E t 0 2  5.978E+02 5.978E+02 5*978E+02 5.978E+02 51978Et02 5 - 9 7 8 E t 0 2  5.97eE+02 5.976EtOZ 
6.554E- 05 I.097E-0 4 I.652E-04 3.937E-04 9.52 8E-04 4.6 19E-0 3 2 - 2 6  ?E-02 7.6 7CE- 02 2.463E -0  1 
6.167E102 6.167E+02 6.167'+02 6 .167Et02 6.167E+02 b.167Et02 6.167E+O2 6.16?€+02 6.ib7E+02 
6.131E+02 6 - 3 1 9 E * O i  6.323€+02 6.323Et02 6.323E+O2 6.323E102 6 r 3 2 3 E I O Z  6.323E+02 6.323EC02 
6.656E+02 6.656E+02 6.656€+02 6 - 6 5 6 € + 0 2  6.656EC02 6.656Er02 6n556E+02 6.65CE+02 6.656FI+02 
2.542E+01 2-51 )ZEfOl  2.542E+01 2.542E+OI 2.542EtOl 2.542E+01 2.542Et01 2 . 5 4 7 . E t O l  2 . 5 4 S E C O l  
6.59iEC02 6.591E+Oi 6.531E*02 6.591E+02 6.591E+02 6.59LEt02 6.591E+02 6.591E+02 6 . 5 9 1 t t 0 2  
6.81)2E+02 6 1 8 0 2 8 * 0 2  6 - 8 0 2 E i 0 2  6.802E+02 6.80ZE+02 6.802E102 6.802'E+O2 6 . 8 0 2 € + 0 2  6.302Ef02 
6 . 5 6 4 E 1 0 2  6.564E*OP 6.564E+02 6.564E+02 6.563E102 6.563E+02 6 . 5 6 l E t 0 2  6.557E+02 6-512Eb02 
4.031 E-0 3 6.167E-03 8.303E-03 1.471 E-02 2.539E-0 2 6 -  8 10E-02 2 .  I76E-0  1 6.49 I E - 0  I 2.13bEt  00 

7.079EIOl 7.079E+OL 7.079ElOl 7.079EtOi 7.079E*Ol 7.079E+Ol 7.079€+01 7.075E+OL 7.079E191 
6.447E+02 6 .447Et02 6.447E102 6.447E102 b+Jr97E+02 6 - 4 4 7 E t 0 2  6.447EC02 6.447€+02 6.447EC02 
6.387EC02 6.387E+Oi 6.387E+02 6.387E+02 61387E+02 6.3R7E+02 6 - 3 8 7 E + 0 2  6 . 3 8 ? E + 0 2  6.387E+02 
4.035F+02 L.056E102 4.056E+02 4.056Et09 4.056E102 4.OSbE+02 4-056E+02 4.05€E+02 4.05(5€+02 
4.517EtO2 6+517E+Oi  4.517Et02 4.517Et02 4.517Et02 4.517€+02 4.517E+02 4.517E+02 4.517Et02 
1.676E+02 1.676Et02 L i 6 7 4 E t 0 2  1.676E+O2 1.676E+02 I.b76E+02 I -676E102 I.67CE102 1.676Et02 
3.233E+02 3-233E*Oi  3.233EIO2 3.233E+OL 3 - 2 3 3 E t 0 2  3.233E+02 3 .233€*02 3 . 2 3 2 t t 0 2  3.233E+02 
9.776€+01 4 .915 i+01 2-471E+OL 3.140Et00 I.009E-Gl 1.074E-07 1.337E-28 0.0 
1.969E*02 2.455E+O2 Z-699E*O2 2.915E+02 2.945F+02 2.946E+OZ 2.946E+O2 2.946E+02 2.944FIO2 
1 + 8 4 1 € + 0 2  l.E41E+O2 1.84LE102 1*841E+02 1 . 8 4 1 E + 0 2  1.841€+02 1 - 8 4 1 E t 0 2  1.84LE102 1.841E+02 
1-267E+O2 I - 2 6 7 E + 0 2  I.267E+O2 1.267E+02 1.i167EiO2 1.267E+02 1-267EtO2 1.26iE+02 1.261E102 
6.6OIE+OI 6 .601EIOI  6.601Et01 6.bOIE+OL 6.bOLE+Ol 6 .601Et01 6 . 6 0 i E t O l  6.601E+01 6.60LE+Ol 

21491E+01 2.5LBE+Ol 2 . 5 % A E + O I  2.533F101 2.533EtOl 2.533E+OL 2-533E+01 2.531€+0& 2.533EtOL 
9.095€+01 9 . 0 9 1 j E t O  I 9.095E101 9.095E 101  9.095E+0 I 9.095EC01 9.095E+01 3-095El -01  9.095EIUl  
2.94SF+02 2.945Ft02 2.945E+02 2.945E+OL 2.945Et02 2.945E+02 ?.945E+O2 2.9lEE+0% 2.9&5E+O2 
9.543E+02 9.549E*02 9.549E+02 9-549E+02 9.549E102 9.549F+02 9.549E+O2 9 .545 i+02 4.519E+02 
7.539';tOl 5.386E401 3.849€+01 1.404EIOl 2.614E+00 3.297E-03 1 - 9 8 9 E - I 3  0.0 
0.257L+Ol 6 - 4 0 9 E + O l  7.897E+Ol l.O39E+O2 1.153€+02 1.180E+02 l.lEOE+O% l - l 8 O E + G 3  1 1 1 8 0 E + O Z  
3 . l l 8 E + 0 2  3-1 1 8 E + 0 2  3 . 1  1 8 E t O Z  3. I l E t O 2  3.1 18E+02 3 . 1 1 8 E + 0 2  3 . l l e E t O 2  3.11 t E + O ?  3.11 7 ~ t 0 2  
9.83RE+02 9.614EtOZ 9.394E102 8.165Et02 7 .809Ei02  4.919E+02 9.7bOEt01 9.60 >E-01 9.006E-08 
4.378ttOL 6.625E+01 8.821E+01 L . 5 1 1 E * O 2  2.46 iE+02 5.357Et02 9.300E+02 1.027EEt03 1 .02eEt03 
1 . 0 6 i E t 0 3  1.061E+01 1.061E*03 1.061E*03 1.061E103 I.OClE+O3 I.061E+03 L.061E103 1.061E103 
1.01 4E+O 3 1.0 I 4 E +  O Z  1.0 L 4E103 1% 014E103 I -0 L4E C03 1- 0 14E103 1.0  L4E 103 I .  0 I 4E t O  3 1-01 4E +03 
I . 0 1 2 € + 0 3  1.032EtOE 1.032E+53 1.032E+03 1.032E+03 1.032E+O3 L.OJZE+03 1.03iE+03 I.032Ct03 
9.325E+02 9.339E+Oi 9.339E+02 9.339E+02 9.339E-bOI 9.3395+0? 9 r 3 3 9 € + 0 2  9.335E+O2 9.339Et02 
9.369E+02 9.369CC02 9.369E+02 9 - 3 6 9 E t 0 2  9.369E+02 9 r 3 6 9 E t 0 2  9.369E+02 9.365E+02 9.369E+02 
6.770E+02 6.778E+02 6.778El02 6.778E+02 6 . 1 1 3 E t 0 2  6r778E+O2 6-778E-02 6.77EE+02 6.778Ft02 

8.748E+02 9 .88 iE+02 1.035Ec03 1.065E+03 1.067E+03 1.067E+03 1.067E*03 1.003ElO3 1.067E103 
5.664E102 5.664€+Oi 54664E+02 5.664C4.02 5.664Et02 5.664E+O2 5-664E+O2 5.664Et02 5.66*€+02 
5.6065+02 5.606C+O2 5.606E+O2 5-606F+OT 5.606E+02 5.606E+OZ 5 - 6 0 6 E t 0 2  5.606E+02 5.6OSFt01 
1.146€+02 8.807F+OL 6.759E+01 3 .059 i+Ol  8.164E+00 4.1395-02 3.843E-10 0.0 
7 .057EIOl  9.719E+Ol 1 .176E+02  I.546E+O2 1.771E+02 L.852E+02 I . 852E+O2 1.852F102 1.85P~b08 
3 - 0 6 5 E t 0 2  3 . 0 6 5 E t O i  3.065E+02 31065€+02 3.0b5E+O2 3-065E+02 3.065E+02 3.06EE+02 31065E+02 
1-356E+02 L a 3 5 7 E + 0 2  1.357E+02 1.357E+02 1.357€+02 l1357E+O2 1 - 3 5 7 E t 0 2  1.357E102 1 . 3 5 7 ~ + 0 2  
1.967E+02 L.467E+Oi 1.4b7ECO2 1 . 4 6 7 E + O Z  1.467€+02 1 .467E~02 1.467E4.02 1.46iEtUZ 1 . ~ 6 7 e t 0 2  
2 - 5 1 8 € + 0 2  2 . 5 1 8 E i O 2  2.518E+02 2.513C+02 2 . 5 1 R F C O Z  2 - 5 1 8 E t 0 2  2 .518Et02 2.51eE+02 2 . 5 1 B E c 0 8  
1 . 1 3 9 E C 0 2  l.L39C+02 I.139EIO2 1.139EC02 1.140Et02 1.14OEt02 I.L4OE+OZ I-L4OC+OZ L.14OEt02 
8.789E.tOL 8.790E+01 E.790E+01 8-?90E+Ol  8 .790EtOi  E.7QOEt01 8 ~ 7 9 0 E f O l  E.790El01 8.796€+01 
3. L17E+O I 3. 1 1 7 E t 0 1  3. I 1  7E+O I 3. I 1  7 E l O I  3.11 7E+0 I 3.117E+Oi 3. I 1  7Et01 3.1  I ?E+i l l  3.11 7E+01 
2.92aECOI 2.6'38Et01 2.489C+OI 1.954E+Ol 1.306E+OI 2 . 6 0 6 E t 0 0  9.209E-03 9.197E-10 0.0 
3 r218E*00 5*482E+OC 7.571Et00 1.292E+Ol 1 . 1 4 r ) E + O I  2 . 9 8 5 E C 0 1  3.245EiOI  3.24CE+Ol 3.246ECOL 
4.607€+01 4.607E+Ol 4.607Et01 4.607€+01 4 .607ElOl  4.607E+OL 4.607E+01 4.607EIOl 4 . 5 0 7 E l O l  
2-316E+04 2.319Et04 2.319EIOb 2.319Ec04 2.319E+04 2.319EtOh 2.319E+04 2+31SE+OI 2.319E+04 

2.345El04  2.345E+04 2 . 3 4 5 t + 0 4  2-345E+0'1 2.345E+04 2 . 3 4 5 E t 0 4  2.34JCi04 2-34EEtOd) 2.345E+04 

7. ? 5 6 ~ + 0 2  7 . 7 5 6 ~ + 0 2  7 . 7 5 6 ~ + 0 2  7 . 7 5 6 ~ t n 2  7 . 7 5 6 ~ 1 0 2  7 . 7 5 6 ~ + 0 2  ~ . ~ ~ c E + o P  7 . 7 5 ~ ~ + 0 2  7.756Et02 

0.0 

~ . O ~ O E + O L  4 . 0 8 o ~ t o ~  ~.OEOE+OI 4 . 0 8 o ~ t o i  4 . 0 8 o ~ t 0 1  ~ . O ~ O E + O L  ~ . O ~ O E + O L  ~ . O E C E * O I  4 . 0 8 0 ~ + 0 1  

0.0 

0.0 0.0 1 . 9 2 2 ~ a o z  7 . 3 8 9 ~ ~ 0 1  3 . 2 3 8 ~ * 0 1  z . m e ~ + o d  Z . ~ O ~ E - O Z  4.786~--10 0.0 

0.0 

iSTE 

IO. OUY 100.0 KY 25 0, OKY 

2 .?a5t+o i  2 . 7 8 5 ~ + 0 1  2.7BSEtOl 
~.I~ZE+OI ~ . I ~ ~ E + o I  e . t 6 z ~ + o i  
2- O19E+02 2.0 19E+O 2 2.0 19E CO 2 
2*898E+02 2-E98E+C2 2.E98E+02 
1.787E+02 3.787E+02 3.787E+02 
n a d 0.0 0.0 
4.59EE+02 b + 5 8 8 E + O 2  4+598E+02 
4.895E+02 4.895E+OP 4.895E+Ot 
5.300E*O2 5.300E+02 5 . 3 0 0 E t 0 2  
5.951Et02 5.714E+02 5.33EE+02 
2.698E+OO 2.64FlEL01 6.402E+01 
b r 1 6 7 E + 0 2  6.167E+O2 C.167Et02 
6.323E+02 6.323E102 0.323E102 
Ca656Ft02 6.656E+02 6.656E+02 
2.542E+O1 2 .542EtOl  2 . 5 4 2 E I O I  
6.591E+02 6.59LE+02 6.591EaOP 

6 - 3 5 3 E t 0 2  n740Et0  2 2.91 O E C 0 2  
2.102E+OI 1.823E+O2 3.654E+02 
7.7568+02 7.756E+02 7.756E102 
7.079EfOL 7.07YE+OI 7.079E+Ol 
6 * 4 4 7 E + 0 2  6.447E+02 5.447E+02 
6-387E+OQ 6.387E+02 61387E+02 
4.056Et02 4.056€*02 4.05bE+02 
4-517E+02 4.517€+02 4.517E+02 
1-674E102 1.676E+02 1.676E102 
3.233E+02 3-233E+Oi! 3.233E+02 
0.0 0.0 0.0 
2.946E to2 2.94 6E+O 2 2.94 6E+02 
L.E39E+02 1 . 8 2 2 E + 0 2  1.793E+02 
1.26?E+02 I.267E+02 1.267E+OZ 
6.601EtOl 6.601E+01 6 ~ 4 0 t E t O l  

2 - 5 3 3 E t O l  2.533€+01 2.533ElOl 

2.9b5E+02 2-945E+02 2.945E+02 

0.0 0.0 010 
1 .18OE+02  L.lBOE*OQ I.IEOEtO2 
3-  109E+02 3.026E+02 2.892€*02 
0.0 0.0 0.0 

1 * 0 6 1 E + 0 3  l .Ob iE+03 I.O61E+03 
1.0 14E+03 1-01 4E+03 1-83 14E+O 3 
1-032E+03 1.032Et03 1.032E+03 
9.339E+02 9.339EaO 2 S 1 3 3 9 E + O 2  
9.369E+02 9 .369Et02 9*369E+02 
6.778E+08 6 .778Et02 6 .7 i8Et02  
o s  0 0.0 000 
1.067E+O3 1.067E+03 L.O67E+03 
5.664E+02 5.664EtO2 5.664E+02 
5.606Ec02 5.606Et02 5.606€+02 
0.0 0.0 0.0 
I - E 5 2 E + 0 2  I .852r t02  1.852E+02 
3.065Et02 3 . 0 6 5 i t 0 2  3.065E+02 
1.351cCOd \.357E+OZ 1.357E+02 
I -467E+O2 1.46 7ECO 2 1-46 I E  + 0 2  

1.140€+02 1.140EtOZ 1.1IOE102 
8.790€*01 8.790E+OI 8.790E+OI 
3.1 1 7 € + 0 1  3 . 1  17E+OL 3.1 17E+OL 
0.0 0.0 0.0 
3.246E+Ol 3. %4 6E+0 I 2 - 2 4  6E t O  1 
4.607E+01 4-607E+01 4.607EbOL 
2-319E+04 2.31REi04 2.31 7E+00 

2.34 5E+ 04 2.34 5E+04 2-34 SE+04 

6.802E102 6.802E302 5.802E+02 

~ . O ~ O E + O I  ~ . O B O C + O P  4 . 0 8 o ~ t 0 1  

~ . o ~ ~ E + o L  9 . 0 9 5 ~ t 0 1  9 . 0 9 5 ~ + 0 1  

9 . 5 4 9 ~ * 0 2  9 . 5 4 9 ~ 2 0  2 9 . 5 4 9 ~ + 0 2  

i . w 8 E + o 3  1 . 0 ~ 8 ~ t o 3  1 . 0 2 a ~ t 0 3  

Z . S L ~ E + O Z  z . 5 1 8 ~ t o 2  P . S L E E + O ~  
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HL Y .- 
QE 
su 
SE 
PB 
S R  

Y 

Z R  
N R  
NO 
T C  
A U  
R H  
P O  
A G  
c u  
I N  
SN 
+R 
TE 

I 
XE 
CS 
RA 
L A  
cc 
Pa 
N O  
PM 
S* 
EU 
GD 
T R  
3 Y  
H O  
El? 
TN 
T O T A I  

2.40SF-06 2.404E-Ob 
0.0 0.0 
3.3808-01 3.379E-01 
1J67E-05  L1767E-03 
4eT03FSO4 ZmY22ElOQ 
4*704F+04 2rY22E+04 

6*530E--01 1.148E+00 
0.0 0.0 
1 . I  I 3 E t O  I 8 -1 13E+0 1 
3.376C+OZ 3,Sq*E-04 
3.376€+02 3.5Y4E-04 
9-4738-02 'J.473E-02 
8-00 B E - 0 2  2.32LE-05 
2 e 603E +O 1 1 - OO6EtOl 

I . s 0 3 ~ + 0 0  I .  s o 3 ~ + u a  

2 - 4 0  SE - ob 
0 -0 
3.3776-01 
1 76 7F-0 5 
5.32 1 Et03 
5.523Et03 
I s !iU3ECOU 
1.4POE W O  
0.0 
1 - 1 1  3E+01 

4 r 4 7  4E-24 
Y -473E-02 

3 - 6 1  7E-0 1 
1.23 7E-1 1 
h e  h74E- 01 
7.11 7F-0 1 
3 -  306E-0 B 
3 -392E-0% 
0 .o 
0 #494E+03 
8.036E+03 
9.3328-1 1 
2.24YE-OS 
0.6 
I .EBZE--VY 

4 . a 7 4 ~ - 2 5  

I .  saw+os 

3.484~-07 
1*496E+OX 
2 - 53 UE t 0 0 
5.162E-13 
0 .o 
0.9 
1-6266-03 
0 . 0  
7*577E--20 
2.774E+04 

?-rOEE--O6 P.*04E-06 2 . 3 9 5 E -  05 7 . 3 0 3 C - O h  P - I S U C - . 9 E .  

3.364C-01 3.3446-01 3.03CE-01 1.L63E-01 2.3%7E-02 
1.107E-05 L.7h7F-05 1.757F-OS 1 . T G ' I E - 0 5  1-767s-05 
4-r731E+U1 2-748E-06 0 . 0  0.0 0.0 
4 - 7 3 2 F + O l  2.74YF-06 0.0 0.0 0.0 
lr50.2E+00 1.50.'F+UO 1.4YCErOO L.*36E+OJ 1.34?ECUU 
1.42EE+00 I r O 7  ?E+0U I,421E+00 l . 3 6 . 3 E + 0 0  1-?75E+(iU 
0.0 q.0 0.  0 0.0 0.0 

0.0 0.0 0. u 0.0 0. a 

9.472E-02 9-4725-02 Y . 4 f i J E - 0 2  9.372E-02 9.224i.-02 
5.31~-- l16 1.Lb6E-07 5.430t-29 0.0 0.0 
?.70ZE-05 Y.72BE-20 0.0 0.0 0 .0  
1 - 2 3  78-1 I 1 eP37E- I I I.23I.E- 11 1-23 7E- -1  1 1-23 I t - 1  L 
6.2615-01 6.204E-01 5 . 8 2 Y E - U I  3 ~ 1 2 i E - - 0 1  I . 1 0 4 E - 0 1  
7.10 7E--01 7. Q72E-0 L 6 - 0 4  5E-01 3.56 1 E-0 1 1-2595-0  1 
I.425E-12 1.425E-12 Ls425F-12 I.425E-12 I . 4 2 5 E - 1 2  
3-31)PE-05 3.3Y2E-05 3.390E-05 3.3775-05 313558-05 
0.0 0.0 0.0 0.0 0.0 
8 r 3 F E B + O I  .3.591E-01 .?rS81C-O1 31485E--111 3r331F-ti1 
?.YOSE+OI r.48m-06 0 . 0  0.0 0.0 
9.33i.E-11 Y r 3 3 2 E - i I  9.33ZE-LI 9 ~ 3 3 % E - - l l  9r332C-11 
2.24 4E- 05 P - 2498- 05 2.2 & U t -  0% E -24 9E -0 5 2.2 0 Y E-05 
0.0 0.0 0.0 0.0 0 . 0 
11 26 LE- 09 1 .e63E -09 lr%h.3E-0l) 1.263E-US 1 . 2 6 3 E - 0 4  
0.0 0.0  0. I> 0.0 0.0 
3 , 2 O E E + O L  I .W,OE-31 4.2?L,E-V6 4.218€--0(, 4 . % l l f - 0 e  

1.704E-06 i . 6 1 2 ~ - 2 2  0.0 Q. 0 0.0 
5.1755-13 3.llSF-11 5 . l l 5 E - - 1 3  5.175E-13 5-l75F-13 
0.0 0.r) os n 0.0 0.0 
0.0 0 . 0  0.0 0.0 0.0 

Ir44e(--U3 9.666E-04 54343E-06 & . R E S ? - 2 8  0.0 
01 0 0 .O 0 .0  0 .0  0.0 
0.0 0 . 0  0.0 O"0 0.0 

0 . 0  0 " O  0.0 0 . 0  0.0 

I .  t i  E E ~ U I  I .IIOE+OI 1 . 0 7 8 ~ t t i i  ~ . O ~ U E + ~ O  q.935~ m o  

0.0 0.0 0.0 0.0 n.o 

~ . O ~ E E + O Z  1 .62'1~+01 i . w u e c o i  I . Z ~ ~ E + O I  e.237Etoo 
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SE 7 9  
S R  90 

Y 90 
Y 9 1  

ZR q.3 
NB 93W 
Z R  95 
NE 95 
T C  99  
RU106 

PD107 
S 8 1 2 5  
TE125H 
5N126  
58126 
S8126M 
c s 1 3 4  
CS135 
CS137 
EA137N 
CE144 
P R 1 4 4  
PP144M 
P H I 4 7  
SM151 
EU154 
EU155 
SUWTOT 

RH IO^ 

TOTAL. 

HLW 

3.38OE-01 
5.967E+04 
c . 9 6 8 ~  +n.* 
I . l 9 0 E + 0 9  
I .503E+00 
1.378E-01 
2 -OObE+OE 
3.867E+O5 
1 .  I13Ft0 I 
3-272E+05 
3.272E+O5 
9.473E-02 
1 .011Et04 
2-413E+03 
6.247E-0 I 
1.873E-01 
6.247E-01 
4.758E+04 
3m592E--01 
8.561E+04 
8 .0WE+04 
6,135E105 
6.135EI-OS 
7.362E +03 
1 * 0 6 3 E + 0 5  
3.231 E + O 2  
7.896€+03 
4.833E+O 3 
3.111 E+06 

T A P ( =  e.36- CURIES OF D P I N C I F A L  FISSION PRODUCT NUCLIDES I N  BWR HIGH-LEVEL WASTE 
A 5  A FUNCTION OF DECAY TIME ( 0 A S I S  = 1.0 HTHWI 

1 . 0 ~ ~  2 . 0 1 ~  5.012 I O . O V A  3 0 . 0 1 ~  io0.0~~ 3 o a . o ~ ~  L.OUY I O .  

3.380E-01 
5.827E+04 
5 .828Et09 
1.571E+02 
1.503E+O Q 
2.019E-01 
3.837E+02 
8.77LEt02 
1. L13E+O I 
I +6.)5E+O E 
1.645E+OE 
9.473E-02 
7.871E102 
1.920E+02 
6.247E-01 
8.726E-02 
6.247E-01 
6.97ZE+O4 
3-592C-0  1 
8 ~ 3 6 6 € + 0 4  
7.914E+09 
2.518ELOE- 
2.518E+ O E  
3.021E+O 2 
8r164E+04 
3rBOhE+Oi  
7 - 2 5 5 E + 0 1  
4.202E+O2 
1.308E+Ot 

3.380E-01 3.380E-01 3.38OE-01 
5 .690Et04 5.297E+04 4 e703E+04 
5.691E+04 5.299EtOa 4 .70eEt04 
2.075€+01 4.7'78E-05 I -918E--14 
1.503E+00 1.503E+00 I.S03E+OO 
2.62RE-01 4.280E-01 6.528E-01 
7.337E+Ol 5 . 1 2 9 E - 0 1  1 - 3 1  I E - I 2  

1 . I  I 3 E + 0  I I .  I 1  3E+O 1 1 . 1  13ECO I 
8.271Et04 l o 0 5 1 E + 0 9  30376E+02 

9.473E-02 9.473E-02 Y.473E-02 
6.129E103 2.893E+03 8.278E+02 
1.095€+03 7.040E+02 2 r 0 2 0 E + 0 2  
6.247E-01 6.2Q7E-01 b.247E-01 
8.746E-02 8.745E-02 8.745E-02 
6.247E-01 6.247E--01 6.247E-01 
4.982E+04 1.817E104 3 ~ 3 8 4 E + 0 3  
3.592E-0 I 3.592f-0 1 3.59 2E-0 I 
8.175E104 7.627€+04 6 * 7 9 5 E + 0 4  
7 .733EtOI  7.215E104 6 .428Et04 
1.033E+05 7.142E+03 8.317E+01 
1 ~ 0 3 3 E + 0 5  7.142E+03 8.317E+01 
1*240F+03 8.570F401 9.980E-01 
6.268Et04 2.837E tOZ 7 - 5 7  lE+O 3 
3.182Et02 3.109Et02 2.992E+02 
6.721E.03 5.277E+03 3.527€+03 
3.654F+03 Pa4035603 L- l94E+O3 
7.773E+05 3.479E+OS 2.442€+05 

I .688~+02 I .  1 3 9 ~ - a 3  Z . ~ L L E - - L ~  

8 . 2 7 1 ~ + 0 4  L . ~ ~ I E + o ~  3 . 3 7 6 ~ + 0 2  

3.379E-01 3.377E-01 3.365E-OL 3.344E-01 
2-922E104 5.521E103 4 .731ElOl  2.748C-06 
2.922E+i14 5.52 ?E103 4.733E 6 0 1  2.749E-06 
0.0 0.0 0.0 0.0 
1.503Et00 I .503E+00 I .  50 ? E t 0 0  1 . 5 0 2 E + O O  
i . i m ~ + o o  1 . 4 2 o ~ * o o  L . ~ Z E E + O O  1 . 4 2 7 ~ t o a  
0.0 0 .O 0.0 0.0 
0.0 0.0 0.0 0.0 
1-  113E*OL I - L 13E*0 I 1. I 12E +U1 1.  I I OE+01 
3.594E-OQ **174E-25 0.0 0.0 
3.594E-04 9.474E-25 0.0 0.0 
9.4735-92 9 -473F-02 Y.473E-02 9.472E-02 
5 . 5 5 6 E + 0 0  L.371E-07 0.0 0.0 
1.3558ta0 3 . 3 4 6 ~ - 0 8  0.0 0.0 
6-246E-01 6.243E-01 6.234E-01 5.204E-01 
8.7448-02 8.74OC-O? 8.72 €E-02 8.685E-07 
6.246E-0 L 6 -243E-01 6 -  234E-01 6.204E-01 

315928-01 3.592E-01 3.595E-03 3.591E-01 
4.28 1E+O4 8.493EtO 3 8.36 QEIO 1 7.907E- 06 
4.049E+OJ 8.035E+03 7.905E+Ol 7.480E-Oh 
1.5278-06 0.0 0.0 0.0 
1-528E-06 0.0 0.0 0.0 
1.B33E-08 0.0 0.0 0.0 
3.83aEIOl 3.564E-07 0.0 0.0 
2.565E+02 1.496Et02 3.20FE+OL 1 ~ 4 6 O E - 0 1  
7.036E+02 2 .487Et00 2.481E-07 0.0 
7.297E+Ol 4.112E-03 2.977E-15 0.0 
1.420CC05 2.774E+OQ 3.05CE+02 I.629ECOL 

4.267E+00 2-574E-LO 0.0 0.0 

O K Y  2 5 0 . 0 K Y  

3 . 0 3 8 E - 0 1  
0.0 
0.0 
0.0 
1.496EtOO 
1.42lE+00 
0.0 
0.0 

0.0 

9.463F-02 
0.0 
0.0 
5.829E-01 
8-160E-02 
5.829E-01 
0.0 
3-58 IE-01 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1 ~ 5 7 0 E I O l  

I . 0 7 a ~ + 0 1  

0.0 

1 -1 63E-0 1 
0.0 
0.0 
0.0 
1.436E+00 
1.364E10 0 
0.0 
0.0 
8.0* OE+OO 
0.0 
0.0 
9.372E-02 
0.0 
0.0 
3.124E-0 I 
4 -373E-0 2 
3.124E-0 I 
0.0 
3.485E-01 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
I - 2 0 7 E t O l  

2.347E-02 
0.0 
0.0 

1.342E100 
1.2 7 5 E W 0  
0.0 
0.0 
4.935t-I+U 0 
0.0 
0.0 
9.2248-02 
0.0 
0.0 
1 -1048-0  I 
1.5468-02 
1.1048-01 
0.0 

0.0 

3 - 3 3 l E - 0 1  
0.0 
n. o 
a.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
8.237E+00 
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BE 
cu 
SE 
PB 
S I  

Y 
ZR 
N 8  

7c 
HII 
R H  
PD 
A G  
to 
1 N  
5N 
SD 
TE 

I 
X E  
CS 
5 A  
L A  
C E  
P R  
NO 
P M  
5t* 
EU 
GU 
T B  
OY 
H O  
ER 
T Y  
TOTAL 

HLW 

2. B B ~ E - O ~  
2.29 SF-32 
R.416E-OC 
1 I 467E-0 2 
3*000F+O2 
7.583F+02 
1.016E103 
1.857E+03 
1.263F.-14 
s .5828-0 3 
7.466€+02 
3.153€+03 
5.615E-OC 
3.358€+0 1 
4.4%E-0 I 
1.151E-03 
3-464E*O 0 
3.335E40 1 
I . - 3 E + O l  
2.538E-06 
0.0 

3.186E402 
3.477SlOO 
4.626Et0 2 
4 . 5 1 3 E I O 3  
4. d72E-02 
6.OSRE+O I 
3.789E-02 
7.50SE4OI 
2.504E-02 
1.165E+00 
1 -760E-16 
I. 1)OBE-OS 
2.479E-OF 
2.374E- 0 5  
1 . 3 9 4 E 4 0 4  

1 I 0 8 a ~ +  0 3  

1 . O Y C  

2.887E-05 
0.0 
8.4LSE-OE 
3.354E-08 
6.916€+01 
3.287E+02 
1.944E+Ol 
4.21LEtOl 
0.0 
5.582E-03 
1.OISEIOl 
I.S78E+03 
5-615E-OL 
1- Zl9EtO 1 
6. B S O E - 0 2  
6-896E-06 
S.004E-01 
2- 964E+O 1 
2.3ULE+O C 
1.569E-0 f 
9.5ox-1 e 
8.022E+Oi 
3.107E+Oi 
1.omE-O t 
1167OE+02 
1.852E+OB 
5.578E-12 
2.933€+0 I 

6-826E+O 1 
8.79RE-03 
3.513E-02 
0.0 
1.907E-05 
4.98LE-21 
3.346E--0 C 
5 . 3 1 6 E + O J  

3.  r6ws-02 

TI\BI.C 8.37. M A T T S  OF Fl3610N PRVOUCT ELEMENTS IN BWR HTGH-LEVEL 'WAS 
A S  A FIJNC,TIDN O F  DECAY T I M E  ( 8 A 5 1 5  c 1.0 MTH1I) 

2 . 0 ~ ~  5.01~ i o . o y n  3 0 . 0 ~ ~  100.01~ 300.01~ 1 . 0 ~ ~  

2.887~-09 2 . 8 8 ~ - 0 9  2.8;: -09 2.88~t-o~ 2.a878-0~ 2.8878-09 z.g86s-09 
0.0 0.0 0.0 0.0 0 .O 0.0 0.0 
6.415'6-0s a.415tI-os 8.4~~~1-05 8.4ta~-os B.~U~E-OS ~ . X V ~ E - O S  8.326~-05 
1.4778-08 i.477~-08 i.4?7~-08 1.477~-06 ~.477h-oa 1.47~-08 i.47E-08 
6.6oa~to1 6.148~+01 5.459~+01 3.391~+01 6.4aa~100 '~ .491t-o% 3 . 1 9 o ~ - o u  
3.155E+Oil 2-937Ec02 2.h07E+O? 1-620E+02 3 . 0 6 L E + 0 1  2.E73.5-01 1.52.3E-08 
3.7LIJE-01 1.772E-04 1-746F-04 1-74RE-04 1.746E-04 1-74EE-04 1-745€--04 
9.103E-O L 8.254f -06 1.16YE-04 2- 047E-04 2 -528'6-04 2.54LE-04 2.S40E-04 
0.0 0.0 0.0 0.0 0.0 0.0 010 
5-SBZE-03  5 .582E- -03  5-b62E-03 5-582E-03 5 . 5 8 1 E - Q 3  5.577E-03 5.564E-03 
4.91SE+00 6-245' -01 2.007E-OE 2.137E-09 2.660f-ZY 0.0 0-0 
7.933EtOZ 1.008t+02 3.23REt00 3r447E-06 4-291E-27 0.0 0.0 
5.015E-06 5-61%-06 5.61SE-06 5.6158-06 5.61CE-06 5.61EE-06 3.61SE-06 
4*426E+OO 2.118E-01 L.33QE-03 2.1448-07 1.463F-07 4 - Y L B E - O R  I r 0 7 7 C - - O Y  
6-408E-02 5.556'+-02 4.382E-02 1,694E-02 6.n90E-04 * . 5 4 E E - O 8  1 .b3t lE-22  
4.1 01 E-08 2.h79E-14 3.7751-1 4 I ,7 ?5E-14 1 -775E-14 1-77 E.€- 14 1.7755- 14 
7.556Fi-02 1.599E--03 1.082E-03 L.007E-03 8-64YE-04 7.825f--04 7,737E-Oh 
t -91 7Et0 L 9.  ~053€+00 2.397EtOO 2.694E-02 9. SbX-03 9.59 CE-03 9.504E-03 
I.~ZRF+OO s . i )93~-01 t.ava~-oi i.i39~-03 2 . a 1 2 ~ - 1 1  2.13;~-16 zr132E--16 
1.S69E-OB 1156YE-08 1.5b9E-OW lr569E-08 1 .569€-08 1-565E-08 1.509E-08 
5.455E-21 0.0 0.0 010 0.0 0.0 0.0 
5*975t+02 2-h93E+02 1.096Et02 4.7398+01 9-395E*00 9.255E-02 1.1138E-04 
3.0366+02 2 . 8 3 3 E r 0 2  2.524E+02 1.590E+02 3r155E+01 3r105E-01 2.937E- 08 
1,608E-13 1.6072-13 1 -607E-13 I ,607E- 13 1.6076-1 3 1.60%- 1 3  1 -607E- 13 
6.BSCE+OI 417378*00 5.516E-OB 1.013E-OY 0.0 0.0 0 .O 
7.59YE+02 5.253E+01 6.117E-01 1.123s-OB 0.0 0.0 0-0 
6.3886-22 0.0 0.0 0.0 0.0 0.0 0.0 
Z.IURE+OI i.oine+oi 2.716~+00 1.3778-02 I . Z I B E - - ' L O  0.0 0.0 
3.73 LE-02 3.645E-02 3 . 5 0 B E - O Z  3.007E-02 1 754E-02 3- 75 €6-03 1.71 BE- 05 
6.282E+Ol 4.899E+01 3-245F+Ol 6.357ElOO 2+254€-0i? l . J ? € E - O I J  3-542E-24 
3.091E-03 1.340E-04 7.178E-07 G.701E-15 6 . 7 2 5 E - 1 5  6-i'UZE-lS 6.703F-15 
1.059f-03 2.904F-OB 7.236E-I6 0.0 0 -0 0.0 0.0 
9.0 0.0 0 . 0  0.0 0.0 0.0 0 . 0  
1.906c-05 1.902E-05 1-897E-OS 3.875E-05 1 . 8 0 1 E - 0 5  1.6OIE-05 1.071E-OS 
I.OOlE-32 0.0 0.0 0 .0  0 .O 0.0 0.0 
4.8908-07 l1O47E-O5 1.517E-09 1.110E-12 la175E-.23 0.0 O"0 
3.021ft03 1.136Et03 7.193E+02 4*087F+02 7r802Et01 7 - 4 O Y - 0 1  I -651F-02 

TE 

IO.OCY 1oo.as.v ~ 5 0 . 0 ~ ~  

2.874E-09 2 -  76SE-09 71 59 LE-09  
0.0 0.0 0.0 
7.564E-05 2 .8YSL-05  5.R42E-06 
I 4 77E- O D  1 - 4  77C-0 8 1 sir77E-OR 
9 1  0 0.0 0.0 

1.T3BE-04 IVbbYE-04 1.559E-05 
2.527E-04 2.41WJE-04 2.259E-04 
0. 0 O.J 0.0 
5.404E-03 4.032E-03 2 . " 7 5 € - 0 3  
0 .  0 0.0 0.0 

5.6096-06 5.556E-06 5.457tl-06 
0.0 5.016E-31 0.0 

0.0 0.0 010 
1.77 5E- 14 1.77iE-1 a L - 7  7Sf -1 4 
7.269E-04 3+896E-04 1-377E--04 

2.13ZE-16 2-1326-I 6 2.132C-16 

0.0 0.0 0.0 
I .1Y5E--O4 t.l63E--O4 1.1 12E-04 
0.0 0.0 0.0 
1.607'6-13 1.607F-13 1.607E-I3 
n. o 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
U.O 0.0 0.0 

0.0 0.0 0.0 
6.713E-14 617438-1 5 0.743E-I 5 
0.0 0.0 0.0 
0.0 0.0 0.0 
5-91 7E-OB 1-568E-30 0.0 
'3. n '3.0 0.0 
0.0 0 . 0  0.0 
I - 5 6 Y I - 0 2  9-76  b E - 0  3 4.80 9E-0 3 

0.  0 0.0 0.0 

0.0 O " 0  a.0 

O . Y ~ ? ~ F - O ~  a.7e5E--03 1 . 6 9 ? ~ - - 0 ~  

1.568~-08 I . ~ ~ L F - - U B  i r ~ ~ 2 e - 0 e  

5.766~-08 5.766~48 5.766r5-08 
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S E  79 
S G  90 

V 90 
v 9 1  

ZR 93 
NB 93M 
2 R  9 5  
NB 9 5  
T C  99 
RUlOb 
R H l O b  
P O 1 0 7  
4 6 1 1 0 M  
5 8 1 2 5  
S N 1 2 b  
S B l 2 . 5  
SB126M 
C S 1 3 4  
CS135 
CS137 
BA.1371 
CE144 
PR144 
OH147 
St4151 
EU154 
EU155 
SUPKOT 

T O T A L  

HLY 

8.416E -05 
6.925E+OL 
3-308E+02 
II .275F+0 2 
1.746E-04 
2.442.5-0 E 
1.01 bE+O3 
1 - 8 5 5 E t 0 3  
5 -5021-03 
I - 9 4 6 E t 0 1  
3.138Et03 
5 . 6 1 5 F - 0 €  

3.339Et0 I 
3.160EtOl 
7.791 E-0 4 
3.961E-03 
7.950E-03 
9.932E+02 
1.1 W E - 0 4  
9.470E *O 1 
3.180E+02 
4.069E+02 
4 .509Et03 
3 .81dEt01 
3.789E -02 
7.063Et01 
3-515E+00 
1.33bFe04 

8.415E-05 8.4158--05 8.415E-05 
6.763C601 6.603Ct01 6.148€+01 
3.230E+OZ 3.154€+02 2.937E+O2 
5 . 6 b & E + O C  7.454E-02 L.716F-07 
1.746E-04 1.746E-04 1.7a6E-Oh 
3.577E-05 4.b56E-05 7.583E-05 
1.944E+01 3.716E-01 2 - 5 9 9 ? - 0 6  
4.207E+O 1 8.09SE-0 1 5.46tE- 06 
5.582E-07 5.582E-03 5.582E-03 
9.781 E + 0 C 4.91 BE+ 0 0 b. 247E -0 1 
1.578Ef02 7.933Et02 L.OORFCO2 
5.615E-0t 5.615E-Ob 5 . 6 1 1  -06 
1.212EtOl 4 .401Et00 2.lObE-Ol 
2 r 9 6 1 E t O l  1.916EtOl 9.04nE+00 
7.791E-04 7.791E-04 7.791E-04 
1.616E-02 1.616E-03 3.61bE-03 
7.954E-02 7.954E-03 7.954E-03 
7 .07CEtOi  5.070E+O2 1 . 8 5 0 E 4 0 2  
1.199E-04 1.15gE-04 1.199E-06 
1 .254EIOI  9.042Et01 8.437€+01 
3 r l 0 7 E t O i  3.036E+02 2.833E+02 
1.67r)F'OP 6.854E+OI 4.737L 100 
l o  3 5 1 E t 0 3  7.5?5C+02 5.250Et01 
2.928E IO I 2.248E+01 1 .01  B E t O l  
3.760E-02 3.731 E-02 3.645E-02 
6.516Et01 6.012E+Ol 4.720EC01 
3.056E+00 2.b58FlOO 1.747E+00 
5.3LOEIG2 3 - 0 1 9 E - 0 3  1.135i+3.3 

B.115E-05 
5.459E+O I 
2.507E102 
6 -889E-17 
1.746E-04 
1.157E-04 
6.64 LE-15 
1-396E-14 
5.582F-03 
2.007E-02 
3.238E tOO 
5 - 6 1  5E-06  
1.33 1E-03 
2.585F*09 
7 . 1 9  LE-0 R 

1.b16E-03 
719538-03 
3.444EtO 1 
1.199E-01 
7.51bEC01 
2 .  S 2 4 E t 0  2 
5.516E-02 
6.1 I 3 E - 0  1 
2.7IbE+OO 
3 . 5 0 8 E - 0 1  
3.155E *U I 
8. 688E-01 
7.190Et02 

8.413E-05 8.407E-05 8.38SE-05 8.32bE-05 
3.39 I E+O 1 6, UO B F + O  0 5-  49 LE-02 3.190E - 0'3 
1 . 6 2 0 E t 0 2  3-ObLE+01 2.52?E-Ol 1 ~ 5 2 3 E - 0 8  
0.0 0.0 0.0 0.0 
11796E-04 1 -74bE-04 1.7heE-04 1.745E-04 
2.034.E-04 2 . 5 1 5 F - 0 4  2.5ZCIE-04 2.528F-04 
0.0 0 -0 0.0 0.0 
0.0 0.0 0.0 0.0 
5.582E-03 5 - 5 0  1 E - - 0 3  5.57 E - 0 3  5 - 55 OE- 03 
2.137E-08 2.65OE-29 0.0 0.0 
3.447E-Ob 4.291E-27 0.0 0.0 
5-615E-06 5.515E-06 5.51 5E-06 8.615E-06 
2.109E-12 0.0 0.0 0.0 
1.737E-02 d.287E-10 0.0 0.0 

1.616E-03 1 - 6 1  5E-03 1.61 ;E-03 1 -605E-03 

4.343F-02 2.620E-12 0.0 0.0 
1.199E-0" 1.199t.-04 Ie199E-Ob 1-198E-04 
4. ?35E+Ol 9.395E+00 9.247E-02 8.745F-09 
1.55OEIOZ 3.155Et01 3.10CE-01 2.937E-08 
1 -013E-09 0 -0 0.0 0.0 
1.123E-08 0.0 0.0 0.0 
1 . 3 7 7 E - 0 2  1.278E-10 0.0 0.0 
3.OOIE-02 1.75.2E-02 3.75EE-03 1.717C-05 
b.Z94E+OO 2.224E-02 2.22iE-09 0.0 
5.308E-02 2.99PE-06 2 s L 6 E E - I 8  0.0 
4.087E+02 7.802Ea01 7340EE-01 I . 6 5 0 E - 0 2  

7 . 7 8 9 ~ - 0 4  7 . 7 8 6 ~ - 0 4  7. 7 7 ~ ~ - 0 4  7 . , 7 3 7 ~ - 0 $  

7.95 ~ ~ - 0 3  7.9 4 T,E-o 3 7.93 aE - o 3 7.89 9 ~ - 0 3  

7.569E-05 2.895E-05 5-@*2E-06 
0.0 0.0 0.0 
0.0 0.0 0-0 
0.0 0.0 0.0 
1.73eE-01 1.bbBE-04 1.559E-04 
Z . S l * E - O I  2.417E-04 2.259E-Or 
0.0 0.0 0.0 
0.0 0.0 0.0 
5.404E-03 4.032E-03 2-475E-03 
0.0 0.0 0.0 
0.0 0.0 0.0 
5.609E-06 5.556E--06 5.46 7E-06 
0.0 0.0 0.0 
0.0 0.0 0.0 
7.249E-04 3.896E-04 1.377E-04 
1.508E-03 8.08 O F  -04 2 - 0 5  7E-Ob 
7.42lE-03 3.977E-03 1.40dE-03 
0.0 0.0 0.0 
1. L 95E-09 1.153E-04 1.11 2E-04 
0.0 0.0 0.0 

0.0 0.0 0.0 
0.0 0 . Q  0.0 
0.0 0.0 0.0 
010 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
1.569E-02 9.765F-03 4.809E-03 

0.0 0.0 0.0 

1 .39*E- t04  5*316E+02 3.02lF*O3 1.136E103 7.193C+02 4.087E+02 7-802E+01 7.405E-01 1.651E-02 1.569f-02 9.766E-03 4 . 8 0 9 E - 0 3  
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TAe1.F R.3'). P H O T O N S  " 9 O W  F I S E I O I I  P R O D U C T S  1.2 FINP HfGH-LEVEL WASTE 
~ . 5  A FUNCTION OF OKAY T I M E  ( O A S S ?  = 1.n M T A H )  

18 GROUP PHOTON P f I  EASE PATES. PWOTCNS/SECUkD 
B A 5 1 5 =  M E T R I C  TON JF I N I T I A L  H E A V Y  M E T A L  A T  A REPROCESSING T I M E  OF 160 D A Y S  

EMEAN 

5.75w:-02 
8 * 5 00E - 52 
1 - Z 5 0 ~ - - 0 1  
P. 250E-- 01 
3175OE-01 
5 .?SOE-Ol 
8.5OIX - 0 I 
I -250Et00 
1.750E400 
2 . 2 5 0 ~ + a u  
2 1750E +00 
3 r 5 0 0 € + 0 0  
5.llOOE+OU 
7.0OOE+00 
l.lOOC+Ol 

T O T A L  

ME'J/SEC 

EWEAN 

1 - I O O E - 0 2  
2 n500E-02 
3.750E-a2 
5 -73 m - 0 2  
e . s o o ~ -  02 
1-250E-01 
2.250F-01 
3 17508-01 
5 - 7 5 0 F - O I  
a. 5 O O E -  01 
1.25Uf+OO 
1- 750$+00 

2 r 2 5 m t 0 0  
2e75OE+00  

3 5 UOE +O 0 
5+000E+O0 
7.0OOF+OO 
L.IGOF+Ol 

TQTAL 

c r n  POW 

1.UYF 30 01 OVP 

2-767C+12 
5.76 9C+ 1 1  
5.578E+l I 
5.25 l E t l  I 
3 . 2 3  EE + 1 I 
Z . O i ? E + I l  
2 - 6 5 1 E t l l  
1- 39 X I 1  1 
3- 12 5F +1 2 
2.125E+10 
6.75 €E t09 
4 s 74 4 E t O 8  
5.21 l E t 0 4  
2.361E-04 
1.73EE-04 
5 - 17 &E - 05 
3 - 35 S -  06 
2 r 1 2  45- -07  

I .  OIF 

2 . 4 0 4 E t O R  
8 . 9 8 7 E C O  7 
I .  eo e 
I.PLQE+OB 
I.972EtOE 
3.2+5C+U E 
4.559F+06 
4. I OPF+O F 
S"200E+O'j  
2 s 64 OE+ 0 F 
ti. 7 8 a ~ + u a  
a. i o a ~ + 0 7  
1 .796E+O€ 
3.773E+OC 
5 .  985ECO5 
2.39LE-lO 
2~175E--1 I 
2 . 1 6 1 E - 1 2  

3 0 0 .  OYP 

4.15E+04 
1.44 1E+04 
2.092EC04 
3.015EC04 
2-  75 2E+04  
2.51 EE+04 
5.96 %+04 
5.224Et04 
I * 79 9E e 0 6  

11.44eF4 03 
8.302E+02 
1. I 7  4E--0 I 
6 - 4 9  2E- IO 
6.08 FE- I  D 
2.58€€-I 0 
2-35 I € - 1  I 
2.338E-12 

1-81 ae+04 
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Appendix B . 3 :  Characteristics of BWR Structural Material Waste 

-. 
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S I  
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A P  

I( 

C A  
SC 
r I  

V 
c 9  
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P 0  
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PO 
T O T A L  

T h e i E  R.40. G 9 A M S  OF A C T I V A T I O N  PnOOUCT ELEYFHTS 1N 8119 C L A D Q T N G  WASTE 
A S  A F U U C T I O N  OF D E C A Y  T I ' i C  10ASlS = 1.0 MTL1Wl 

s*a+o.os% F I . ~ Y R  2.01~ 5 . 0 1 ~  i o . 0 1 ~  3 0 . 0 1 ~  100.0~~ 3 0 a . o ~  1.0~1 1 0 . 0 ~ ~  100.0~1 2 5 0 . 0 ~ 1  

7.399E+00 7.398E+O0 7 .398EtoQ 7-397f $00 7.395E+00 7.392Et00 7-391E+00 7.391E+00 7.391Et00 7.391E+00 7.3918+00 7.391E100 
b.872E-02 b.915E-02 6.955E-09 7.054.F-02 7.209C-07 7.5LOE-02 7.6535-OE 7 - 6 5 € E - 0 2  7.h5fE-02 7 + 6 5 b E - O ?  7-b5bE-02 7.656E-02 
2.46aE-02 2.4-b4E-Oi 2.16"E-02 2.bhlE-02 2.464E-02 2.964F-02 2.464E-02 2.46BE-02 2.4b4E-02 Z s 4 6 4 E - 0 2  Za4b4E-02 2.464E-02 
3-576E-09 3.576C-04 3.57bE-09 3.57bE-04 3.57bE-04 3.576E-04 3.5faE-04 3.5705-04 3.576E-09 3.575E-04 3.572E-04 3.565E-04 

1.09ZE+02 l . O 9 S C + O 2  L.O9ZE+OZ L+O?PE*02 1.092E102 1.092€+07 1.092EfO2 1 . 0 9 P E t 0 2  1.09%E+02 1.090Et02 1.0878+02 1.00PEC02 
1.141Et02 L . I I l E I O 2  I.141EtOZ 1.141E+02 1.141E+02 1 . 1 4 1 E t 0 2  1.14IE+OZ 1.141E102 1 - 1 4 I E t 0 2  1.143E+02 l.l44E*O2 1.14*E+02 
b - 0 7 S E t O 2  6.028Et02 6.028Et02 6.028E+02 6.028E+O2 6.028EC02 6.020E*02 6.02r2EtO2 6.028Et02 b.O28E+02 6.078E+02 b.O28E+02 
b.303E-Ob b.303E-Ot 6.303E-Ob 6.303E-06 6.303E-06 b.303E-Ob 6.303E-06 6 .303E-06  b.303E-06 6.303E-Ob 6.303E-06 ts303E-Ob 
3.797E-00 3.797E-09 3.797E-09 3.797E-09 3.797E-09 3.797E-09 3.797E-09 3.197E-09 3 . 7 9 i t - 0 9  3.797E-09 3.797E-07 3.797E-09 
7.a85E-03 7 . 4 8 5 L - 0 1  7 . 4 8 5 E - 0 3  714851: ~ 0 3  7 . 4 8 5 E - 0 3  7.485E-03 7.485E-03 7.4BCX-03 7.+85E-03 7.605E-03 7.485; -03  7mbC5E-03 
1.538E-03 1.538E-03 1.53aE-03 1.538E-03 I.530E--03 1-5385-03 1 ~ 5 3 8 E - 0 3  1.53CE-03 1.538'-03 I - 5 3 0 E - 0 3  1.53EZ-03 1.538E-03 
3.?192E+OL 3.392F+OL 3.392E+Ol 3.39ZECOl 3 . 3 9 2 t t O l  3.392EtOl 3 -392F+OI  3.392E+Ol 3.392E+01 3 - 3 9 2 F + 0 1  3.392E+01 3.392€+01 
5 . 0 5 T E + 0 2  5.057E+02 5.057E+02 5.0S7E+02 5.057Et02 5.057E+02 5.057E+02 5.057E102 5.05TEr02 5.057€+02 5 . 0 5 7 E + 0 2  5.057E+02 
2.247E+OL 2.247E+0 1 2.247Ef01 2 - 2 4 7 E t 0 1  2.247E+OL 2.247Et01 2 .247EtOl  Z-Zr7EtOL 2.247Et+01 2.247EtOL 2.24TEtOP 2.247E30P 
3.494E+01 3.4945fOL 3.494CtOL 3.414ECOl 3 .494Et01 3.49+EtOl 3.49&E+Ol 3 . * 9 6 + 0 1  3.494E+Ol 3.494EtOl 3.494E+Ol 3.496E+Ol 
4.955E-04 5.136E-04 5.146E-04 5-14TE-04 5 .147E-00 5.147E-0.2 5.147E-04 5.147E-01 5r146E-04 5 - 1 4 3 E - 0 4  5ml14E-04 5107bE-04 
0 .555E-1  0 8.910E-I 0 912831-10 1-037E-09 1.218E-09 1.99aF-09 4.48312-09 1.1745-08 3.709E-08 3-595E-07 3.242E-06 6.897E-06 
2.28bE-07 2-?86F-07 2.286F-07 2.287E-07 2.287E-07 2.288E-07 2.293E-07 2.30 i t - 0 7  2.355C--07 2.95LE-07 6.948E--O7 9.438E-07 
1.091E-03 I.091E-03 1.011E-03 1.091E-03 l.O?LE-03 I.091E-03 1.091E-03 1.0915-03 1.091E-03 1.091E-03 1.09lE.-03 1.091E-03 
i . 9 - E - O b  1.858E-06 1 .584t -06  1.577E-06 1.577E-06 1.577E-Oh 1.577E-06 1.577E-Ob 1.577E-06 lm577E-06 I.577E-Ob 1.577E-Ob 
3.841E+01 3.849Et01 3.819EtOl 3.844EfO1 3.849Et01 3.849E+OL 3 .849El01  3 . 8 4 5 E + 0 1  3.8a9EIOl 3.049EP01 3.849.5+01 3.8*9E+OI 
1 . 5 3 5 C  +O I I .  5 3 6 E t 0  1 I a53 b F t 0  1 I .53hF tO I 1.536F tO I 1.536E+Ol I - 536E+Ol 1-53 C E t O l  I .536E+Ol 1.536ECOl I - 53685 -0 I 1.536EtO I 
1 . 0 8 3 E t 0 4  I.O83E+04 1.083Et04 l.O83E+04 1.083EfO4 1.083Et04 l.O03E+04 1.083E+04 L = O B J E + O *  l r 0 8 3 E c O ~  1 . 0 8 3 E 9 0 4  1 - 0 8 3 E t 0 4  
l .OlOE+03 l.OllE+O.? 1.011EC03 l .O l IE+03 1.011EJ03 1.012E+03 1 .Ol2E+03 1.01 2 F t 0 3  1.012E103 L-012Et03 l . O l L t i O 3  L.012€+03 
3.62PF+04 3.673E+04 3 .623Et04 3 . 6 2 3 C t 0 4  3.623CiO4 3-623E104 3.623rhO& 3.6??F+04 3.6?JE+04 ?.h23C+04 3.623E+04 3.623E+04 
6.117Et01 b . O 8 7 E + O I  6.061EIOl 6.001Et01 5 . 8 4 2 € + 0 1  5.883E+Ol 5.879E+01 5.882€+01 5.891E+Ol 6.004E+OL 6.763E+OI 7 .23 lE+Ol  
6.207€+03 b.287Ei03 6.287E103 6.288Ft03 6 .288Ft03 6 .288Et03 b.287E+03 6.28fZb03 6.28bE+03 6.255Ef03 bm27TE+03 b.273F-'O3 
L.467E+OI 1.459E+OL 1.471E+OL I.477EC01 1 1 4 8 7 E t 0 1  1 . 5 2 3 E t 0 1  1.615Ft01 1 - 7 1  7ECOl 1.746EtOl 1.74bEIOI 1.746EC01 1.74bEPOP 
0.556E-02 8.555E-02 8.554t-62 8 .5542-02 8.554E-02 8.554E-02 8.554F-02 8.554E-02 0.554E-02 8.551E-02 8.55CE-02 8.554E-02 
1.490E-05 1.490E-05 1.490E-05 1.490E--09 1.490E-05 1.490E-05 1 -490E-05 1.490E-05 1.490E-05 1*490E--O5 1.490E-05 1.490E-05 

1 .b78E- l8  I .b78E-1 e I -678E-16 L .b75E- - l3  1.678C-18 I.b78E-18 1 -678E-18 1.67EE-I8 1 .b78E- - i8  1.678E-18 I . b 7 8 F - i  8 1.678E-LE 
1.362E-20 1.362E-20 1.362E-20 1.362E-20 L.3E2F-70 1.362E-20 L ~ 3 6 2 E - 2 0  1.36ZE-20 1.382C--20 1.362'-20 1.362E-20 1.362E-20 
4.566E-01 4.563t--OL 4.563F-03 4.563E-O\ 4.553E-01 4.5b3E-01 4.563E-01 41563E-01 4.5bLiE-01 4 - 5 6 3 Z ; . O l  4.5b3 i  - 0 1  4.563E-01 
3.53OE-02 3.44 LE-02 3.440E-02 3.44OF-0% 3.440E-02 3.440E-02 3.440E-02 3.4nilIE-02 3.l40E-02 3.94QE-02 3.&40C--02 3 . 4 9 O E - 0 2  
5 . 5 1 9 E * O 5  5.519Et05 5.519Et05 5.519EL05 5.519Et05 5.519E105 5 .519Et05 5 . 5 1 9 E t 0 5  5.519Et05 5-519E+05 5.519E+05 5.519E105 
I .891E+02 L .883EIOi  1.883E+07 1.8836+l)2 1 . 8 8 3 E t O Z  1.883E+02 1.883EtOZ 1.883Et02 1.083FtOP 1-884Ec02 1.927.5+02 7.000E+02 
2.072E+02 2.087E+02 2.087Et07 2-087 i+OP 2.087E+OZ 2.087E+02 2.038Et02 2.08?E*02 2.088E+02 2-092E102 2.104Et02 2.1 04E+02 
6.885E-02 5.885E-02 t.B85E--02 6.885F-02 6.885E-02 6.88aE-02 6.OO3E-02 6.87EE-07 6.063E-02 6.664E-02 4.972E-02 3.052E-02 
4. L19E-02 4.119E-02 4.1 19E-02 4.11YE-02 4.11 9 i . -02  4. 12OE-02 4.12 LE-02 +. I 2 b E - 0 2  41141E-02 4.339E-02 6.03LE-02 7.952E-02 

1.525E-07 I . 537F-O7  1.550E-07 1-58bE-07 l.hQ5E-07 1.865E-07 2.471E-07 3*336E--07 3.764€.-1)7 3.774E-07 3.774E-07 3.774E-07 
3.60eE--05 3 . 6 0 0 E - O E  3.597E-05 3.595E-05 3.594E-05 3.592E-05 3-585F-05 3.57tE-05 3.57lE-05 3 - 5 7 l E - 0 5  3.571€--05 3.571E-05 
1 . 5 5 5 ~ - 0 1  1.555E-01 1.555E-01 1.5555-01 1.555E-01 1.555E-01 1-555E-01 1 - 5 5 5 - 0 1  I -555E-01  1 .555E-01  1 .555E-01  1.555E--01 
3.1150F-01 3.847E-01 3.847E-01 3.897E-01 3.047E-01 3.847E-01 3 .84 iE-01 3.897E-01 3.8'L7E-O1 3.807E-01 3.847E-01 3.847E-01 
9.011E+03 ?.OLlE+O2 9.OLIEt03  Y-OLlE*03 9.01 l E t O 3  9.011E+03 9 . O l I E t 0 3  9.01 l E t 0 3  9.011E+03 9.011E+03 9.01 l E t 0 3  9.01 LE+03 
7.031 E t 0  0 6.388C $0 C 5.871 E+OO a. 904Ct00 4.28 7E+00 4.04bE+00 4.053E+OO 4. 0 5  BE (-00 4 -05'X i i ) O  4- 0 5  9E+ 00 4.059E+00 4.059E+00 
I . 9 1 5 E + 0 0  2.536CfOC 3.107Et00 4-076ECOO 4.694E+00 4r940E+00 '1.142E+00 4-14ZFt00 4 . 9 A 2 E L 0 0  4 ~ 9 9 2 E l O O  4.942E+00 4 - 9 4 2 E l 0 0  
1.313E-04 1.328E-04 1 ~ 3 2 9 E - 0 4  1.323E- 04 1.3295--04 1.329E-04 I . 3 2 i ) E - O A  1*3?4E-O* I ,329E-06 le329E-Oh 1.329E-01 1.329E-UA 
3-220E-06 3.72OE-06 3.22OE-06 3=?20E-08 3.220E-06 3.22OE-06 3.7PO.5-Ob 3.220E-OG 3.220E-Ob 3.220E-06 3 - 2 2 0 C - - O 6  3.22OE-Ob 
1.78OE-11 1.273E- 1 7  1.260E-17 1 - 2 b l E - 1 7  1.257E-17 1.256E-17 1.25hF-17 1.25CE-17 1.256E-17 1.256E-17 1.256E-17 1.256E-17 
5.960E-20 1.274E-I 5 1.759E-19 21529E-18 2 . 8 8 9 E - 1 9  2.971E-19 8 .9715-19 2.9718-19 2.971E-19 2.971E-19 2.974E-19 2.978E-19 
7.274E-30 5.70'1E-38 4.473E-4b 0.0 0.0 0.0 0 . 0  0.0 0 .O 0.0 0.0 0.0 
4.017E-17 4.017E-17 4.017E-17 4.017E-17 4 .017t -17  4.0 17E--17 4.017E--17 4 - 0 1  -%-I7 4.017E-17 4 - 0 1 7 E - 1 7  4.017E-17 4.017E-17 
3.913E-20 3.003E-20 7.303E-20 I.047E-20 2.794E-21 l.Ob5E-23 9.090E-32 0.0 0.0 0.0 0.0 0.0 
b.321E-09 6.370E-05 6.319C-09 6.31bE-09 b.31ZE- 09 6.296E-09 6.257E-09 6.213E-09 6-701E-09 b.201E-09 6.201E-09 6.201E-09 
I -005F-03  1.059E-03 1.0blE-03 I.004E-03 9.231E-04 8.055E-04 7.799E-04 7.79EE-OI 7.798E-01 7179eE--04 7.798E-04 7.798E-04 
7 . h R R E - 0 1  7.6885-01 7.b88E-01 7.608E-01 7.689E-01 7.690E-01 7 - 6 Q l E - 0 1  7.691E-01 7.b91E-01 7.b91E-01 7.69LE-01 7.691E-01 
1. I 1  I E-02 1. I OIE-07 1.104E-02 1 .  I O I E - 0 2  L.lO4E-02 1.104E-02 1.104E-02 1 . 1 0 4 C -  02 1 . 1 0 4 E - 0 2  I .  104E-02 1.1 O4E-02 I r  l 04E-02 
3 .25 lE-03 3.317E-03 3.319E-03 3.319E-03 3.319E-03 3.319F-03 3-319F-03 3.31SE-03 3.319E-03 3-319E-03 3.319E-03 3.319E-03 
5.010E-05 5 . O I O E - O E  5.010E-05 5.010E-05 5.010E-05 5.OlOE-05 5.009E--O5 5 s 0 0 t E - 0 5  4.99RE-05 4.983E-05 L-883E-05 nm983E-05 
5.964E-06 5.965E-OC 5.965E-Ob 5.965E-06 5-9bbE-Ob 5.969:-06 5.980E-Oh 5-OOEE-06 6.084E-Ob 6-23bE-Ob br237E-06 6.237E-Ob 
2+377E-LO 2 .31PE- IO  2.301E-10 2-29SE- IO 2.297E-10 2.297.5-IO 2-291E-LO 7.29iE-LO 2.237E-LO 2.297E-10 21297E-IO 2-797E--LO 
3.899E-09 3.Y06F-95 3.907E-09 3.907E-09 3.907E-09 3.907E-09 3.907E-09 3.907E-09 3.9076-09 3-907E-09 31907E-09 3.907E-09 
3.344E-02 3.403E-02 3.405E-02 3.405E-02 3.405E-02 3.405E-02 3 - 4 0 5 E - 0 2  3.90E[I--02 3.405E-02 3.4055-02 3.405E--02 31405E-02 
4.330E+Ol 4.330E+01 4.330€+01 4.330Et-01 4.330EIOl 4.330EtOl 4.330.5+01 4-330E+Ol  4.330E101 4.330EtOl 4 . 3 3 0 E + O  1 l r 3 3 0 E + O l  
6.760E-0 1 6.762E-01 6.758E-01 6 .  757E-01 b.757E-01 b - i S 7 E - 0 1  6.757E-Oi 6 - 7 5 7 E - 0 1  b.757E-01 6,757E-01 6.757E-01 C.757E-01 
1.013ZiOl 1.043E+01 1.043E+OI 1.043E+OL 1 .043Et01 1.043Et01 1.0435101 1 .043Ei01  1 -043F-01 1 . 0 4 3 E t 0 1  1.043E+01 1.093E+Ol 

1 -516E-01 1.51bE-01 1.516E-01 1-516E-01 1.516E-01 1.516E-01 1.51bE-01 1 . 5 l C E - O I  1.516E-01 I.516E-01 1.516E-01 1 . 5 l t E - 0 1  
2 ,507E-06 2o411E-OC 21.aO8E-06 2.408E.-Ob 2.408E-06 2.408E-06 2.409E-06 2.4lOE-06 2.417E-0h 2.114E-06 2.414E-06 2.414.5-06 
9.8SRF-07 1 .078E-Ot  1.0ElE-06 l . O 0 1 C - - O G  1.001E-06 I.08OE-Ob 1.00OE-06 1.07SE-06 LeOT4E-06 1.075E-06 1.075E-06 1.075E-Ob 
1 .491E- l€  1 . *91E- l t  1 . 4 9 l E - I 6  1.491E-I6 1.491E-16 1.491E-16 1.491E-16 1.491E-I6 1 - 4 9 1 E - I 6  1.491E-16 1 -491E-16 1.49lE-16 

b .23hE- l t  9mb33E-16 I.303E-15 2.323E-15 4 - 0 2 3 E - 1 5  1.082E-14 3 * 4 b l E - - l 4  1.0ZEE--13 3.405F-13 3.399E-I? 3.395F-1 1 8.473E-11 

2.000E-04 2.000i-09 2,000E-04 2 - 0 0 0 6 - 0 4  2.000E-04 2.000E-04 2 - O O O E - 0 4  2.00JE-04 2.000E--04 2.000E-0, :  7-OOOE- '3 2.,300E-04 
1.771E-05 2.844E-10 41567E-11 1.088E--13 2-724E--17 7.074E-18 7.07AE-18 7.0775-18 7.072E--18 7.05TE-18 6+912E I P  C.617E-18 
6.173E+05 b.l73E+05 6.1 73E+05 6 -  I73E+05 b e  L73€+05 6 -  173E+05 6.173Et05 6.173Ct05 6 . 1  7 3 6 i 0 5  b e  L77Ff05 6. I F 3 C I  O E  6 .  I 7 3 E 1 0 5  

I .  7 3 9 ~ ~ 0  I I .  7 3 4 ~ - 0  1 I .  7 3 4 ~ - 0  I I .  7 3 4 ~ e - 0 1  I . 7 3 4 ~ - 0  1 L . 7 3 * ~ - 0  1 I .  7 3 4 ~ 4  I I .  73 *E-OI I .  ? 3 r ~ - o 1  I .  7 3 6 ~ - 0 1  I .  ~ ~ L E - O  I I .  7 3 ~  -0 I 

8 . 8 0 3 ~ - 0 @  8 . 0 0 3 ~ - 0 e  8 . 8 0 3 ~ - 0 8  8 . 0 0 3 ~ - 0 8  8.803~-0s 8 . 8 0 3 ~ - 0 8  8.803~-08 8 . 8 0 - ~ - 0 8  8 . 8 0 3 ~ - 0 8  8 . 8 0 3 ~ - 0 8  8 . 8 0 3 ~ - 0 0  8 . 8 0 3 ~ - 0 8  

L . ~ W E - O ~  I.BIOE-O~ i . 8 1 0 ~ - 0 7  I . ~ I O E - O ~  i . 8 1 0 ~ - 0 7  I.BIOE-OS 1 . 8 1 0 ~ - 0 7  1 . 8 1 0 ~ - 0 7  I . B L ~ E - O ~  I.BLOE-OI i.810~-07 1 . 8 1 0 ~ - 0 7  

8 . 4 1 9 ~ - 0 1  0 . 4 3 0 ~ - 0 1  8.430~- -01  ~ . ~ ~ o E - o I  8 . * 3 0 ~ - 0 1  ~ . ~ ~ o E - o I  8 . 4 3 0 ~ - 0 1  8.43aE-01 8 . 4 3 0 ~  . a i  8.430~-01 8 . 4 3 0 ~ - 0 1  8 . 4 3 0 ~ - 0 1  

1 . 4 2 1 ~ - 1 7  1 . 4 2 i ~ - i 7  i . c ? i ~ - i i  1 . 4 2 1 ~ - - ~ 7  ~ . 4 2 1 ~ - 1 7  i . a 2 1 ~ - 1 7  1 . 4 2 1 ~ - ~ 7  1 . 4 2 2 ~ - 1 7  L . ~ P ~ E - L ~  1 . 4 5 4 ~ - - ~ 7  1 . 7 5 * ~ - 1 7  2 . 2 5 5 ~ - 1 7  

5 . 0 0 0 ~ - 0 4  S . O O O E - O ~  S.OOOE-O+ 5 . 0 0 0 ~ - 0 4  S . O O O E - O ~  S.OOOE-O~ E ~ . O O O E - - O ~  S . O O O E - O ~  5 . 0 0 ~ - 0 4  5 . 0 0 0 ~ - 0 4  s . o o a ~ - n &  5 . 0 0 0 ~ - 0 4  
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5*+0.05% F 

CP 52 
CR 53 
M N  5 5  
FF 54 
FE 56 
F E  5 7  
N I  50 
N I  60 
ZR 90 
ZR 91 

ZR 92 
Z R  99 
ZP '16 
i N L  16 
5 N l l l  
S N l l Q  
S N 1 1 9  
S N I Z O  
5 UWTO? 

TQTAL 

TABLC 8-91 

1 . O Y R  
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T A B L Z  9 - 4 2 .  CURIES O F  ACTIVATION PRODLIST ELEWFUTS I N  BWR CLADDING W A S T E  
A S  A FUNCTION OF DECAY T I H E  (BASIS = 1.0  M T l i M l  

S H t O . 0 5 X  F 1.OYF 2 . O Y R  5.0YR 1 O . O Y P  30.OYR 1OO.OYR 30C.OVR I - O K Y  L O e O K Y  100.01.1 250.OKI 

n 
B E  

C 
S I  

P 
5 

C L  
A P  

K 
C A  
sc 

V 
C R  
NN 
FE 

N I  
CU 
Z N  
GE 
i R  
I 

ZR 
N8 
no 
TC 
R U  
R H  
P O  
A G  
c c  
I N  
SN 
58 
TE 

I 
XE 
C S  
DR 
ND 
* N  
5 M  
EU 
G O  
T B  
0 1  
H O  
EL' 
T *  
Y e  
LU 
3F 
T 4  

W 
RE 
os 
I R  
P T  
A U  
TL 
D 8  
81 
P O  
TOTAL 

ca  

7.568€+0 1 7.155EaO 1 6*765E+01 5 - 7  L6E+Ol 
2.137F-07 2.13TE-OI 2.137E-07 2.137E-07 
I.C8IE+00 I.08LE+OC 1.081E+00 1 . 0 8 Q E I O O  
I . L P O E - O S  ImI19E-OS I . I  17E-09 I m L  IQE-09 
2.155E-02 3.866E-05 1.1 18L-09 I m 114E-09 
8 - 145E-0 I 4.586L--O i 2.582E-03 4.609E-07 
5.30LE-07 5.301E-07 5.30lE-07 5.30lE-07 
6.976E-1 1 8.81OE--12 8.743E-12 8.676F-12 
1.648E-12 1.5k8E-li 1.548E-12 1.548E-12 
3.113E-03 7.389E-04 1.563E-04 1.566E-06 
2.243E-01 I.093E-02 5.32Y+-04 6.168E-08 
6.935E-15 6 .9355-15 6.935r-15 6.935E-15 
2.489EtO2 3.216E-02 3.461E-06 4.312E-18 
?.234E+02 1 - 4 3 8 E + O i  6.397E+Ol 5.629E+00 
3.435F+OL. 2.616E+OI 2.00*E1405 9.007E+O2 
2.993Ea03 2.372E+01 2.073E+03 1.397E+03 
1.737EU02 1.724E+Oi 1.711Et02 1.673Ft02 
2.661F-23 0.0 0.0 0.0 

1.512E-LO 7.271E-ZC 3.497E-29 0.0 
8.587E+00 5.936E-02 2 + 6 3 l E - 0 3  2.096E-03 
2.939Ct01 3.906E-01 7.378E-03 2.097E-03 
1.592E+04 3.0*8E+Oi 6.137E+00 3.149C--01 
31073F+04 5 - 9 8 7 E + @ i  1.380Et01 4.040E-01 
6.106E-03 6.105E-02 6.103E-03 6.IOOE-03 
1,168F-03 L.168E-03 1.1 68E-03 1. I68E-03 

1.493i-01 5 . 2 8 7 ~ - 0 i  1 .872~-02 a.313E-os 

6.557E-04 
2. e 6 3 ~ -  I 4 
4.510F-1 E 
5.872E-04 
1.697E-02 
1.531 E i O  1 
9.042E+03 
3.131E+03 
7 -485ECO2 

1 0 3 O E - 0  C 1 -63  6E- 00 9.261 E- I 6 
1.439E-14 7.236E-15 9.196E-16 
4.5LOE--lE 4.510C-15 4.5LOE-15 
2.176C-.04 8.340F-05 1.00hF-05 
3.051E-0 1 I -745E-03 3.395E-04 
9.217E-02 5.546.E-04 1.203E-10 
3.000E+O? l.O43E+O3 4.758El01 
2.4348+01 1-895F+03 8.944E+02 
5.938E+Oi 4.624E+02 Z.I82E+OZ 

2.426F--14 2.42hE-14 
5.Zl9E-12 2.698E-22 
3.075E-16 2.197E-1 t 
4.899E-2 3 3 - 8 1  1 F-3 I 
8.376E-2 1 9.591 E-3 1 
3.687E-17 2 . 8 0 6 C - - l i  
3.158E-09 3.1348-05 
1.140E-0 1 L . O 2 5 K - - O 1  
4.722E-01 1.659E-01 
7.726E-01 2.329E-02 
4 .979~- -18  0.0 
4.901E-07 4.89Dt--07 
1.68LF-LI 3.3788-23 

5.810E-20 0.0 
7.019F-03 1.371E-01 

4 . 4 7 4 ~ - ~ e  t . 6 1 9 ~ - O S  

7 . 8 6 8 ~ + 0 1  3.608~--01 
2 . 8 8 5 E + O l  3.19ZEIOC 
! . 1 2 3 E + 0 1  4.40GL-01 
4.3848-01 1.141E-02 
1.249C-05 4.735E-I 1 
9. 158E- 04 2.995E-0 E 

1.312E-25 0.0 
7.915E-12 7.915E-12 
8.55bE- I 3  8 .  S56E-L? 
1.t86E-1 I 1.685E-1 I 
7.9598-06 I -278E-06 
61705E+04 1.241E+04 

2 . 4 2 1 ~ - o e  2 . 4 1 7 ~ - o e  

2.426E-14 2.426E-14 
L.544E-32 0.0 
1.570E--16 5-726E-17 
3.012E-41 0.0 
1.669s-37 1.668E-37 
2 .  I 19E -1 7 9.666E -1 8 
3 - 1 1  OE-09 3.039E-09 
9.279E-02 6.90iE-02 
5.82 8t-02 2.527E -0 3 
7.024E-04 1.925E-OS 
0.0 0.0 
4.895F-07 4,886E-07 
6.787E-35 0.0 
1.183E-09 I.121E-10 
0.0 0.0 
2.676E-Oe I -990E-06 
5.1 758-03 8.738E-07 
3.531 E-01 4.726E-08 
2.22 7E- 0 2  1 - 9 4  3F -05 
2.9738-04 3.6488-08 
4.137E-11 2.926E-11 
9.9IZE-07 8.046E-09 
2.4 L4E-0 8 2.4 OaE-99 
0.0 0.0 
7.915E-12 7.915E-12 
8-5568-13 8.55bE-13 

2.052E-0 7 8.4 86E- LO 
7.801 E+03  3.6901+03 

1.685~-1 I I . ~ B ~ E - I I  

2.952E-17 
2.954E-17 
4.510E--15 
6.64QE-06 
2.218E-05 
3-677E-16 
I .412E+00 
2.559E102 
6.245E+01 

3.143E-23 3 .912E-44  0.0 0.0 0.0 O " 0  
3.143E-23 3.9LZE-44 0-0 0.0 0.0 0.0 
4.510E-15 4.510E-15 4.510F-15 4.510E-15 4.50iE-15 4s462E- 
5.937E-06 4 .OSZE-OG L -360E-06 2.931E-QR 1.389E-24 0.0 
4.044E-10 1.046E-26 0.0 0.0 0.0 0.0 
3.h72E--16 3 -67  2E-16 3.672E- 16  3.672E- 16 3.672E-L 6 3.672E- 
8.692E-01 3e292E-01 2.05.9E--02 L.247E-06 0.0 0.0 
1.717E+00 4 . 2 3 1 E - 0 8  0.0 0.0 0.0 0.0 
4.188E- 0 I 1.034E-08 8 - 4  14E-I 3 8 -4  I9E-  13 8.414E-I 3 8-414E- 

4.317E+Ol 1.405E+Ol 2.762E.-Ol 3.675E-06 3.17%-23 0.0 0.0 0.0 
2.137E-07 24137E-07 2.137E-07 2.137E-07 2.136E-07 2.128E-07 2.046E-07 1.918E-07 
1 .O8OE+OO 1.077E+oo 1 .O6eEcOO 1.04iE1-00 9.577E-01 3.%2*E-01 6.Ol8E-06 7.907E-14 
l . lO9E-09 1.085E-09 L.007E-09 8.132E-19 3.855E-10 2.618E-14 0.0 0.0 
L.IO8E-09 1.085E-09 I.007E-09 8.13lE-10 3.855F-10 2-618E-La 0.0 0.0 
2.609E-I3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5 .30 lE-07 5.300E-07 5.300E-07 5.297E-07 5.289E-07 5.180E-07 4.21 LE-07 2.981E-07 
8.565E-I2 8.131E-12 6.192E-12 4.OE.iE-12 6.68LE-13 5.673E-23 0.0 0.0 
1.548E-I 2 I .  548.5- I 2  I .448F.-12 1.54 $E-  I 2  1 - 5 4  @E- 1 2  1.54 BE- I 2  t.548E-12 I -548E-12 
8.792E-08 8.728E-08 O r 1 2 4 E . - O B  8.701E-08 8.656E-08 8.014E-08 3.7LOE-08 1-0255-08 
1.696E-14 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
6.935E-15 6.935E-15 6.935E-15 6.93CE--15 6.935E-I5 6.935E-I5 6.935E--15 t.935E-15 
6.22LE-38 0.0 0 .O 0.0 0.0 0.0 0.0 0.0 
9.8OlE-02 9.004E-09 0.0 0.0 0.0 0.0 0.0 0.0 
2.375E+02 l.lIBE+OO 9.024E-09 0.0 0.0 0.0 0 - 0  0.0 
7.236E+0 2 5 . 2  12E+O I 5 m 228E-03 I 9 6  5E-14 0.0 0.0 0.0 0.0 
1.612E+02 1.388E+02 8.238E+OL I .9 IBE+Ol  I.240Eb00 1.062EC00 4.869E-01 1-327E-01 
0.0 0.0 0 .O 0.0 0.0 0.0 n . 0  0.0 
4.635E-06 4.453F-15 0.0 0.0 0.0 0.0 010 0.0 
0.0 0.0 0 .O 0.0 0.0 0.0 0.0 0.0 
Im8tlE-03 1.156E-03 2.18CE-00 1.87CE-06 1.086E-13 0.0 0.0 0.0 
1.862E-03 3-156E-03 2.185E-04 1.871E-06 1 -087E-13 0.0 0.0 0.0 
3.147E-01 3.147E-01 3.147E-01 3.l47E-01 3.146E-OP 3.133E-01 3 n 0 0 9 F - 0 1  298IOE-01 
4.514E-01 5.558E-01 6.125E-01 6.12CE-01 b.045E-01 5.224E-01 2-962C-01 2sh71E-01 
6.094E-03 6.070E-03 5.996'-03 5.753E-03 5 . 0 0 R F - 0 3  8.419E-04 L.516E-1 I 1.R77F-24 
1.168E-03 1.168E-03 1.167E-03 I.167E-03 1.164F-03 1.130E-03 8.433E-04 5.176E-04 

0.0 
0r0 

0 . 0  
0.0 

010 
0.0 

5 4.392E-15 

6 l r 6 7 2 E - 1 6  

3 8.414E-13 
2.426E-14 2.426E-14 2.426E-I4 2.42tE-14 2.426E-11 2.425E-14 2.416E-14 2-400E-14 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.n 
I .06BE-I7 1.36OE-21 1.046E-23 1.046s-23 1.046E-23 1.044E-23 l .OI6E-23 9.697E-Ze 
0.0 0.0 0 .O 0 . 0  0.0 0.0 0.0 0.0 
1.6685-37 1.668E-37 1-66aC-37 1.6G8E-37 1 -66RF-37 1.66EE-37 1.668E-37 1.668F-37 
2.591E-18 9.87OE-21 9.172E-29 0.0 0.0 0.0 0.0 0.0 
2.924E-09 2.507E-09 1.46ilE-09 3.131E-10 1 ."20C'12 8-977E-25 9.04aE-25 S.158E-25 
4.279E-02 7.189E-03 2.3348-05 2 . 3 2 i E - 1 2  4.733E-33 0.0 0.0 0.0 
1.357E-05 L.199E-14 8.706E-I6 8 .70 tE- I6  8.706E-16 8.706E--16 8.706E-I6 8 - 7 0 6 E - I 6  
4.798E-16 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0 .O 0.0 0.0 0.0 0 .o 0.0 0.0 0.0 
4.872E-07 4.816E-07 4.625E-07 a-121E-07 2.750E-07 1-5TOE-09 4-0285-32 0.0 
0.0 0.0 0 .O 0.0 0.0 0.0 0.0 0.0 
1.806E-11 1 . 3 i l E - 1 4  I r 3 9 9 E - 2 5  0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
6 - 28 I E-1 0 6 338E- 1 I 6.3 3 8E.- l  I 6.33 €E- 1 I 6.338E- I I 6.33 BE- I I 6.33BE-I 1 6 -.33 EF- I 1 
7.826E-07 7.826E-07 7182tE-07 7.02CE-07 7.825E-07 7.820E-07 7.766E-07 7.677E-07 
7.904E-07 7.826E-07 7.R26E-07 7.BBLE-07 7.825E-07 7.820E-07 7.76F.E-07 7.677E-07 
5 . 5 0 3 E - I U  3.926E-28 0.0 0.0 0.0 0.0 0.0 0.0 
3-123E-08 3.123E-08 3.12?E--08 3.1235-08 3-123E-08 3-123E-08 3.123E-08 3.123E-08 
1.642E-11 1.6i9E-12 5.OllE-16 416308-26 0.0 0.0 0.0 0.0 
7.885E-09 7.4tOE-09 6.070)C-09 3.41 74-09 4.563E-LO 2.623E-21 0.0 0.0 
2.387E-08 2.322E-08 2.107C-08 Ls597E-08 6.052E-09 2-305E-14 0.0 0.0 
0.0 0.0 0 .O 0.0 0.0 0.0 0.0 0.0 
7.915E-12 7.915E-12 7.915E-I2 7 - 9 1 E E - I 2  7.91.3E-I2 7.897E-12 7.734E--12 7.47lE-12 
8.556E-13 8.556E-13 8.555E-13 R.555E-13 8.555E-13 8.554E-13 8.536E-13 8.506E-I3 
1.bASE--11 1.685E--11 1 . t85E-11  I.68Ei;-LI L .683E- l l  1.667E-11 I.5L4E-P I 1.306E-11 
1.224E-13 3.179E--14 3.179E-14 3.175E-14 3.179FI-11 3.171E-14 3 .106t - I4  3.000E-14 
1.487Et03 Z . L I l E + 0 2  8.499Et01 2.11 CEIOI 3 . 1 2 3 E t O O  2.222FIOO l.O85E+OO t .814E-01 
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-. 
H 3  
C 14 

MN 54 
FE 55 
CU 60 
N I  59 
N 1  63 
ZP 93 
ZR 95 
NB 93Y 
N B  94 
N B  95 
M O  9 1  
SNll3 
SN119H 
SNlPlM 
S N 1 2 3  
58125 
TE125H 
suuror 

TOTAL 

TABLE 8.43. C U R I E S  O F  CRINCIFAL ACTIVATION PRODUCT n u c L I u e ~  IN BWR CL&DDING W A ~ T E  
A S  A FUNCTION OF D E C A Y  T I M E  < 8 A S f S  = 1.0 117HMl 

S Y + O a O S X  F 1 . O Y E  Z.OYP 5 . O Y R  IO-OYR JO-OYR 1 0 0 . O Y R  3 0 0 . O Y R  L.OKV IO.0KY 1 0 0 . O K Y  2 5 0 . 0 K Y  

7.568F+Ol 7.155El01 6.765E+OI 
1.081E100 1 . 0 8 1 E + 0 0  1.081Et00 
1.23aE+O2 1-438F+O: 6.397E+Ol 
3 .4 l t i t+03  2 - 6 1 6 E C O Z  2.004EIO3 
2 -696t tO 1 2 . 3 6 4 E + O  .? 2.072f +03 
I * 158 E +O 0 I s L58E+O C 1 s 1 Sat+ 00 
1.7ZSE+O2 1.712EIOZ 1.7UOE+02 
3.148E-01 3.148E-01 31.L47E-01 
1.592f+04 3.04SE+02 5.822E1.00 
2.649.5-02 4.003E-OZ 5-2408-02 
3.162E-01 3-162E-01 3.16ZE-01 
3.061 E+04 6 - 9 6  l E + O  i I -339E*O I 
6 -  1 O6E-03 6.105E-0 1 6.1 03 f -03  
6.536E+02 7.245E+01 8.032F+00 
8.119F+03 2.889Et02 1.028Et03 
1 - 3 1 R ( F + O O  1 . 3 O O E + 0 0  1.282E*OO 
2*632E+02 3*708E+01 5.22ZE+OO 
3.12tiE+03 2-434€+0: 1.895F+OJ 
7.466tt.02 5.936E+O2 4.623E+OP 
6.613E+04 1.240E104 ? . B O O E + 0 3  

5.71 b f  CO 1 
1.080E+00 

9.007E +O2 
1.397E103 
I . 1 5 P E I O O  
1.662E102 
3.147E-01 
4r070E-05 
8.rBOE-02 
3-16ZE-01 
9.036E-05 
b. L O O E - 0 3  
1.09bE-02 
4.633€+01 
l.229F+OO 
1 . 4 5 6 E - 0 2  

t i .629~+00 

L I . ~ ~ A E + O Z  
z . IaK+oz  
3.6901+03 

4.3 17E +O 1 1 * 4 0 5 E + O  I 2.762E-01 3-  67 =E- 06 3 1 74E-P7 
i.o8ot+Do 1.077~too i.o6a~+ao I . O Q ~ E + O O  Q - ~ ~ ~ F - o I  
Y.801F-02 9.0045-09 0.0 0.0 0.0 
Z . ~ ~ S F + O I  I . ~ ~ L I E + O O  9.024~-09 0.0 0.0 
7.230EtO2 5.212F+Ol 5.228E-03 1 . 9 h i E - 1 4  0.0 
1 . 1 5 8 ~ t O U  1.158E+00 1 - L 5 7 € + O O  1-185tt00 l.l4Rf+00 
l r b O O t + O d  1.376€+02 B112ZF+01  L . L I O O E + O I  9.223E-08 
3.147E-Ol 3.147E-01 3.1*7f-01 3-14fE-01 3.146t-01 
1-040E-13 0.0 0 .a 0.0 0.0 
1.353E-01 2.399E-01 7.973E-01 Z.99CE-01 P.989E-01 
3.16 I E - 0  1 3- 159E-01 9 - 1 5  11-01 3.13 OE-0 1 3.056E- 01 
2.31Ot-13 0.0 0.0 0.0 0 - u  
ti.0948-03 0-070E-03 5r986E-03 5 J S . E - 0 3  5.00BE-03 
1.83SE-07 1-442E-26 0.0 0.0 0.0 
2.649E-01 2.8078-10 0 . 0  0 . 0  0.0 

8.073E-07 7.627E-2.* 0.0 0.0 0.0 
2.559EtOL 1.717E+00 4.23?E-08 0.0 0.0 
6.245E+Ol 4.188F-01 1.0'14F-08 0.0 0.0 
i . & n 7 ~ + 0 3  2. i i i ~ + o z  8 . 4 9 9 ~ 1 0 ~  2.11 E C O I  3 . 1 2 2 ~ + 0 5  

1.147€+00 8.692E-01 3-2928-01 2 . 0 5 4 E - 0 2  1.247E-06 

0.0 
3.224F;-01 
0.0 
0.0 

0. n 

0.n 
I -  0 6 ? F + O C  

1.133f--01 
0.0 
2. Y-7.742- 0 1 
2 a 247ir'-01 
0.0 
8.4 19E-04 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
2.221 E*V 0 

O " 0  

6.01 B E - 0 6  
0.0 
0.0 
0.0 
4.dSYE-01 
0.9 
3.00 RE-0 1 
0.0  
2.858E--0 1 
1-00 05-0 2 
0.0 
1.516E- I1  
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
i.one~+oo 

0.0 
7 r 9 0 7 E - l l  

0.0 

1.32713-01 
0.0 
2.810E-01 

2 . 6 7 0 E - 0 1  
b-203E-05  

0.0 

0.n 

0.0 

a. o 
1-877E .24 
0.0 
0 . 0  
0.0 

C.O 
0 .0  

0.0 

~ . ~ O ~ E - G L  
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H 
BE 

C 
5 1  

P 

C L  
L P  

I( 

C 1  
s c  

V 
C P  
N N  
FE 
C C  
N I  
c u  
I N  

i t  
is 

Y 

2 9  
NB 
4 c 
T C  
9 u  
P C  
D O  

A G  
CO 
IN 
S N  
S E  
TE 

I 
XE 
c s  
O R  

YD 
PW 
S *  
EU 
G D  
TE 
9 V  
tit 
E F  
TI* 
Y e  
LU 
HF 
T b  

W 
R E  

I E  
D T  

a s  

AU 
T i  
O W  

0 1  
P C  
T O 1  

T A P L E  9.44. 

S M + 0 . 0 5 %  F 1 . 4 1 1  2.OYP 

7.548E-03 7.409E-01 2.778E-03 
7.565E-IC 2.565E-lC 2.565E-LO 
3.L70E-04 3.169E-04 3.169E-04 
1 -31aE-1 i I m 3 9 2 E - - l i  1 e391 E-1 2 
2.I9OE-04 I.92LE-11 I . 1 3 3 E - 1 1  
E.082E-04 4.551E-OE 2.562E-06 
7.752E-10 7.752E-IC 7.75PF-IO 
3 . 0 P 2 F - - 1 4  2.936E-14 7.928E-14 
6.257E-LE 6.255E-15 6.255E-15 
I .  5$9E-- 3t 3.383E-0 1 7.17ZF-08 
2.B2LE-OI L.375E-04 6.7OIE-06 
7.64bE-17 7.646E-17 7.b4bE--17 
6.196E-02 6.882E-OI 7.9C6C-10 
I . € l O C L O O  7.161E-01 3 r l 8 S E - 0 1  

4.334€+01 3.649E+Ol 3.195EtOl 

4.547E-2t 0.0 0.0 
5.737E- 0 4  1.853E- 0 4 t -56  0 E-0 5 
7. L06C - 1 3 1.0 L 3E-2 2 4 - 8 7 1  E-32 
2.568E-02 1.999E-04 3.975E-06 
1.056E-0 1 1.407E-01 3.089E-05 
8.066E+OI 1.542E+OC 2.953E-02 
I .470E+02 3.3*5E+OC b*757F-07 
5.708E-07 5.707E-07 5.705E-07 
5.256E-07 5.856F-07 5.856F-07 
7-194E-OC 3.4.I*rE-05 5.473E-12 
2 .746E- I t  l .?SOE--i€ 6,940E-17 
2.674E--15 2.674E-IS 2.674E-19 
9.680E-08 3.555E-QC &.331E--06 
4.723F-05 2.OhTF-OC 1.lllE-06 
4.541E- 0 2  2 . 7 3 4 F - 0 4  1.645E-06 
5.117E+00 1.624EIOC 5.517E-01 
S.E43E+OC ?.610E+OC 5.924E+00 
6. J03E-0 1 4.993E-0 1 31887E-01 
1.123E-17 1.172E-I7 1.L22E-17 
7.420E- 1 5  2.&00E-2C I .455E -35 
3.129E-I e 7.23bE - 1 t L -598E- I 8  
9.127E-7E 7.157t-3C 5.612E-44 
2.0 2 I E-2 2 2.3 14E-3 z 2 .  B50E-4 3 
2.057E-2 C 1.269E-2C 5 - 4 1  5E-7 1 
3.703E- I3  3.675E-lZ 3.647E-13 
6.S66F-Oa 61356E- 0 4  5.850E-04 

6.292E-03 L.897E-0 4 5 - 7 8  O E - 0 6  
5 . E l 5 E - 2 1  0.0 0.0 
5.479E--05 5.426E-OC 5.423E-09 
3 - 3 8 0 E -  1 4  61808E--26 1.368E-37 
8 . 7 5 l t - I 1  I .228E-11 1.755E-12 
5.E3lE-22 0.0 0.0 
4.735E-05 9.296E-06 I.BOhF--Oh 
3.453E-01 1.447E-02 1.856C.  08 

2.644E-02 9.226E-04 3.368E-05 
2.lFie-02 5.6b4E-OE 1.475E-06 
L -813E- 0 E 2.80ZE-14 2.379E- I 4  
5 .  IC6E -0 € I.7b8E-0 i 5. BOBE-09 
7.175E-I2 7 . 1 6 5 E - - l i  7.155E-12 
1.516E-32 0.0 0.0 
7. L50E-I 4 7. LSOE-L? 7.15OC-14 
1 . 7  1 5 t - l . 5  L.775E-1 e I +775E - 1  6 
4.010E-13 4.OLOE-12 4.01@F-13 
2 .551  F - 0 7  &. O5iE- 02 8.5805 - 0 9  

! A L  2.941E+Oi 5 .55aEi -U l  4.20iE+O! 

4. esa=+oc  3 . 5 9 9 ~ 1 0 ~  2 . 7 5 6 ~ t o o  

7 . 5 8 9 ~ - 0 2  7 . 5 3 e ~ - o i  7 . 4 8 7 ~ - 0 2  

4 . 0 7 ~ - 0 4  L ~ ~ ~ o E - o ~  5 . 0 2 3 ~ - 0 5  

z . s 6 6 ~ - - 0 1  2 . 8 4 ~  -02 3. iaat-oa 

WATTS C F  A C T I V A T I O N  YROOUCT ECFMENTS I N  BWR C L b D D I N G  WASTE 
b S  4 F U N C T I O N  OF DCCAY T l H E  ( B A S 1 5  = 1.0 3 T H M )  

5.OYR 1 0 . O Y R  30.OYP 100.0YR 3OC.OIR I . O K Y  1 O . O K V  1 O O . O K Y  

1 - 9 2 5 E - 0 3  3.454€-03 4.731E-04 9.299E-06 1.23FE-IO 1.069E-27 0.0 0.0 
2 * 5 6 5 € - - X O  2 .565i - - I I )  2.565E-10 ?.ShCIF-10 2.56EE-LO 2.564E-IO 2.559E-LO 2.45hE-10 
3.LbOi--OA 3.166E-04 3.158E-04 3.132E--04 3.057E-04 2.80CiF-04 9.453F-05 1.765E-09 
1.387E-12 1.379E-12 1.350E-12 1.253E-12 I.OLEE-12 4.799E-13 3.258t-17 0.0 
1.129E-11 1.123E-11 I.099E-11 1 . 0 2 0 F - l l  B . Z L ? t - l 2  3.908P-12 Z.653E-16 0.0 
4.574E-10 7.589E-16 0.0 0 .O 0.0 0.0 0.0 0.0 
7.752E-10 7.751E-LO 7.751E-10 7.75iE-LO 7-718E--10 7.734€--10 7 .575t -10  6.157E.-lO 
2 .906C-- ln  7.868F-14 7.7i.E-14 2.275E-14 lm35SE-16 2-237E-15 1.90OE-25 0.0 
6.255E-15 6.255E--15 61254E-15 G.254E-15 6.254E-15 6.254E-15 6.254E-15 t.253E-15 
8.97hF-LO 2.217E-IO 2.209E-10 2.2OeE-IO 2 . 2 0 4 E - I O  2.19LE-LO 2 . 0 2 S E - 1 0  9.390E-1 I 
7.759C-10 2.134E-16 0.0 0 .O 0.0 0.0 0.0 0.0 
7.64CE-17 7.6468-17 7.646E-17 7 + 6 4 € E - 1 7  7.64fE-17 7-646E-17 7.646E-17 7.64bE-17 
9.227E-22 1.331E-41 0.0 0.0 0.0 0.0 0.0 0.0 
2.803E-02 4.RROE-04 4.4e3E-11 0 . 0  0.0 0.0 0.0 0.0 
1.239ECOO 3.266F-01 1.579E-03 1 .241E-11  0.0 0.0 0.0 0.0 
2.153E - 0 1  1 - 1 1  bC “2 1 B.036E-01 8 -060E-05 3.03 CE-16 0.0 0.0 0.0 
7.33h.E-92 7.092E-02 6.203E-02 3.962E-02 I .45 iE-02 ?.346C-03 6.761E-03 3.IOOE-03 
0.0 0.0 0.0 0.0 0.0 0.0 0,o 0.0 
7.913E-06 1.624E--OE 1.560E-17 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0 -0 0.0 0.0 0.0 0.0 
2.433E-05 2.L60E-06 3.342E-06 2-538E--07 2.L71E-09 1.26lE-16 0.0 0.0 
LeL62E-05 1.032E-05 6.410E-06 1 1 % 1 I F . - 0 6  1.031E-08 6.022E-I6 0.0 0.0 
3.677t-US 3.657E-05 3.657F-05 3.657E-05 31656E-05 31655E-OS 3.640E -05 3.495E-05 
3 - 2 3 8 f - 0 3  3.295E--03 3-261E-03 Z.264E-03 3.24ZF-03 3.167E-03 2.343E-03 1.56bE-04 
5.702E-07 5.696E-.07 i .674E-07 5.59BE-07 5.37fE--07 4.682E--OT 7.670E-08 1.417E-15 
5 . 8 5 6 E  .07 5.855E-07 5.855E-07 5.854€--07 5.85iE-07 5 .837E-07  5.668E-07 4.229E-07 
7.bblE--20 1.755E-21 1.063E-27 E.226E-48 0.0 0.0 0.0 0.0 
B.R?OF--18  7.833E-19 3.014E-25 3.752E-46 0.0 0.0 0.0 0. 0 
2.674E- I1  2.674E-19 2-674E--19 2.679FI-I9 2.h73E-i9 2.673E-lY 2.671E-IY 2.645E-19 
1 .7355-01 6.154E-08 5.489E-08 3.747E-08 L m 2 S C E - 0 8  2.754E--10 L . Z B 3 E - 3 1  0.0 
2.16 I F  -01 1.41 2 E - O R  2 - 5 1  4E- 13 6 .654E - 3 0  0.0 0.0 0.0 0.0 
3.582E-I3 5.267E-13 5.267E-IS 5.7CilE-19 5.26ie-19 5.267E-19 5.267E-19 5.267E-IO 
2.646E-02 2.435E-03 1 - 7 1 1 E - 0 3  b.59CE-04 4 - l l t E - 0 5  2.49RF-0’7 0.0 0.0 
2.79hE100 8 .007%-01 5.3t7E-03 1-32EE- IO 0.0 0.0 0.0 0.0 
1.834E-01 5.249E-02 3.520E-04 8.68SE-12 1.25SE-lb 1 .259€- 1b 1.299E-I6 I.251E-16 
L . 1 2 2 C - 1 7  1.127E-17 1 . l i2E-17 1-172E-17 l . I P i E - I 7  1.122E-17 I.122E-17 1.117E-17 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5.878E-19 1.087E-19 1.374E-23 3.49lE-27 3.491E-27 3.49lE-27 3.484E-27 3.38QE-27 
0.0 o.a 0.0 0.0 0.0 0.0 0.0 0.0 

0.0 
0.0 
1.079E-28 

~. 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 
3.467E-21 9.293E-22 3.543E-24 3.290E-12 010 0.0 0.0 
3 .563t -  13 3.429E-13 2.939E-13 1.711F-13 3.671E-14 1.674E-16 2.684E-Z(I 
a . 5 6 6 ~ - 0 ~  ~ . O P T E - O ~  5 . 9 4 3 ~ - 0 5  2 . 0 8 5 ~ - - 0 7  2 . 0 8 a c - ~ 4  3 . 5 8 8 ~ ~ 3 5  0.0 
2.1 ~ B E - O ~  I . I ~ ~ E - O ~  2 . 0 9 3 ~ - 1 7  ~ . I ~ . + E - L  7 1 . 1 3  c - 1 7  I . i 3 4 ~ - 1 r  I .  1 3 r ) ~ - - ~ 7  
1 . 5 6 8 ~ - 1 0  3 . 9 0 7 ~ - 1 8  0.0 0.0 0.0 0.0 0.0 
0.0 010 0.0 0 .O 0.0 0.0 0.0 
5.414E-09 5.398E-09 5.336E-09 5.124E-09 4.565C-09 3.047E-09 I - h A I E - 1  I 
0.0 0.0 0.0 o .a 0.0 0.0 0.0 
2.L66E-14 718OlE--15 21045E-18 2.165E-29 0.0 0.0 0.0 
0.0 0.0 0.0 0 .O 0.0 0 .O 0.0 
1.342E-OB 4 4 9 3 E - 1 2  31832E-13 3.83ZE-13 3.832F - r 3  3.832E-13 3.832E-13 
2.638E-09 2.320E-09 2-32015-09 ?.370E-09 2.3LSE-09 2r319E-09 2.318E-09 
4.70RE-06 7.038E-07 6 . 9 L 8 E - 0 9  6.96EE-09 6.96:k-09 6.967E-09 6.162E-09 
6.586E-09 1.552E-13 I.107E-31 
5.055E-10 4.794E--30 4.799E-10 
1.682C.-lY 3 .49LE-15  9-366E--16 
2.774E-11 7.708E-11 21549E-11 
7.L25E-12 7.076E-12 6.882E-17 
0.0 0 .O 0.0 
7. I 5 0 E -  14 7. I 5OE - I  4 7.150E- 1 4  
1.775s . - I 6  1.7ISE-I6 1 -775E--16 
4.01OE-13 4.013E-13 4.009E-13 
7.720E-L L 3 mY24E-15 1 . 0  19E-15 
2.589E+OL 1 -241Ec0 1 5.788E-01 

0.0 
4.794E-10 
2.881E-19 
2 . O R ? t - i  1 
6.2L6t -  I 2  
0.0 
7 -150E- lA  
1 -77EE-16 
4.005E-13 
1 . 0 1 S E - - l 5  
4.299E-02 

0.0 
LaL34E-I 7 
0.0 
0.0 
4 - 46 2 E - 3 4  
0.0 
0.0 
0.0 
3.83ZE-I 3 
2.302E-09 
6.914E-09 

0.0 0.0 0.0 0.0 
4.794E-10 4.794E- 1 0  4.794E-10 4.794E-10 
2.66iE-25 0.0 0.0 0.0 
1.17iE-11 L.565E-L2 8.997E-24 0.0 
4.7J?i‘-12 L.794E--l2 6.842E-18 0.0 
0.0 0.0 0 -  0 0.0 
7.15CE-14 7.109E--l4 7.134E-14 6.987E-14 
1 -77T.E-16 1.775E--lO 1.775.5-16 1 -771E- I  6 
4.00CE-13 4.00bi. 13 3.976E-13 3.693E-13 
1 .O lSE- lS  I -019E- 15 1 .OL7E--I 5 91957E-3 6 
1.813E-O% 1 mOR3E-02 9.235E-03 3.292C--03  

250.0KV 

0.0 
2.302E-LO 
2.3 19E- I7  
0.0 
0.0 
C.0 
4.359E-10 
0.0 
c .253E-! 5 
2.607E-1 I 
0.0 
7-6461-17 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

3.265E-06 
4179fiE-05 
I.755E-28 
2.596E-01 
0.0 

2.603E-19 
0.0 
C.0 
C . 2 t l E - 1 9  
0.0 
C.0 
1.259E-16 
1.l lOE-17 
0.0 
1.236E-27 
0.0 
c .  0 
0.0 
Z.42QE - 2 0  
0.0 
1-134E-17 
0.0 
0.0 
010 
0.0 
0-0 

P . ~ S I E - O ~  

0.0 

(1.0 

0.0 ? . 8 3 z r - 1 3  

2-P75F-09 
6 . 8 3 5 E - O S  
0.0 
4.79.E-IO 
0.0 
0.0 
C.0 
0.0 
6.749E-14 
1.765E-I6 
?.301E-13 
5.6 I 8 E - I  6 
9.259E-04 



9 23 

c I *  
MN 5* 

,?E J S  
CU 6 0  
NI 59 
N I  1 3  
zu Y3 
Z P  95 
NR l > M  
H0 O b  
Ne Y5 
S N I 1 1 M  
5 N 1 2 1 M  
S N 1 2 3  

TF125M 
SU*TOT 

T U l A L  

s n i 2 s  

T A B L E  

5U+O-OS!X F I r 0 V F  

3 ~ 1 7 0 E - 0 4  3 - 1 6 Y E - - 0 4  
I I B I OEt 0 0 7.16 1 t'-0 1 
4.6978100 3*598E+OC 
4.157P+01 3-645E+OI 
7.3-)38--63 7 -3T3E-0 2 

E . ~ ~ Z E - - O E  b-eoie-oi 
3.657E-05 9 . 6 5 7 E - O E  
8 066E+0 1 le542€+O C 
4.644E-08 7.0938-0€ 
3.222E-133 3.2228-0 1 
1 ' 468E+02 3r339ECO C 
4-  1Y 7E+00 1.493&+0 C 
L'+64?)E-0 3 2. 604f-01 

9.7728+00 7.609E+00 
6 * 27%- 0 I 4. YR9E-- 0 I 
2.YaVE*02 5 . 5 4 4 E i O l  

a. ZZIE-o I I ,  ISIE-01 

2 -941 E+O 2 5 . 5 5 4 E + O  I 
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TAELE 8 - 4 6 .  PHOTONS CQOM I \CTIVATIO'I PRODUCTS IN RWR CLADOING WASrE 
A S  A F U N C T I D N  IIF DECAY T l M F  ( R A S I S  = 1.0 MT'1M1 

18 GROUP PHOTON RELEASE RATES, Pli~TONS/SECOtIS) 
B A S I S =  M E T R I C  T O N  OF I N l T X A L  HEAVY HETlL  17 A PEPPOCESSING TI' IE O F  1 6 0  O b 1 5  

S N + O . O S %  F 1 . 0 1 ~  2 . 0 1 ~  S . O Y R  1 o . o ~ ~  3 0 . 0 ~ ~  ioo.or* 3 o c . 0 1 ~  1 . 0 ~ 1  IO.OKY 100.0~~ 2 5 0 . 0 ~ ~  
EYE4N 

1.EOOE-02 
2.500E-02 
3.750E- 02 
5.75OE--O2 
8 . ~ i o o ~ - n 2  
1.250E-01 
2 - 2 5 0 E - 0 1  
3.750E-01 
5.750E- 0 I 
8 . 5 O O C - 0 1  
1 .250E100  
I.750E tOO 
2.25OF + O O  
2.750€+00 
3.500E+00 
5.000E+00 
7 m 0 O O F + O O  
1 .  I OOEfO 1 

T O T Z L  

Y C V i S E C  

EYEAN 

1 . E O O E - O Z  
2.500E-02 
3.750E- 02 
5r75OE-02 
8.500E-02 
I -250E-01  
2.250E-01 
3 .750E-O 1 
5 - 7 5 OE - 0 1 
8 .  5OOE-0 1 
1.25OE+OO 
L.750E+00 
2.255E+00 
2 .750El00  
3.500E100 
5.00CE100 
7.000€+00 
1 - 1  OOE +O I 

TOTAI. 

G A M  P o 1  

1.029E+14 
2-385E+14 
2.675E+13 
1.015€+13 
3.392C+12 
3.556E.+l2 
1.016E+L3 
4.3 L I E +  I3 
5.880Et13 
1.554E tI 4 
2.00SEt14 
L.483F+l I 
1.190C+lO 
1.117E+07 
5-  185E-0 5 
I .543E-05 
1.001 E - 0 6  
b. mOF-08 

1.896E+ 13 1.171 E+ I 3  5.52 li + I  2 
1 . I  O S E + l 4  6 * 4 8 6 E + l 3  2 .354E+l3  
1.633E+ 17 L .263E+13 6.039E+i2 
1 * 4 1 5 E + l i  9.000E+L1 4 .928E+l l  
5.383E+LI 3.b46E+l l  2 .036E+l l  
6.047E+11 4 . 2 6 3 E t l l  P.LLSC+Il 
5 . 6 7 3 E + l i  4.302Et12 Z.OZ/E+12 
3.252E+lt 2.531F+l3 1.195E+L3 
4"187E+13 3.253€+13 1.535€+13 
3 .85UE+IZ  2.994E+12 2 . 3 0 8 E l l l  
1.750E+14 l r 5 3 3 E + 1 4  1 . 0 3 3 E t l l  
2.959CtOS 1.005€+08 2.89bF+D7 
L.O88E+05 8.150E108 5.476E108 
2.98hE+OL Z.516E+Ob 1.b95Ft06 
8.33bE-OC 1.344E-06 6.592E-0'1 
2.4 7 I € - 0  C 3.978E-07 1.660E-0? 
1.607E-07 2.581E-08 l r077E- -10  
1-016E-OE 1.b32E-09 6.812E-12 

2.215E+12 1 .396E+l l  2.093Et10 
6.636E+lZ 6.253E+10 I .333E+09 

2.1 1 6 E e l 1  1.198E+l0 2 -069E t08  
8 -6  17E + I  0 a. 7 2  1 E + 0 7  7 - 26 5E107 
7.162E+10 2.173E+09 3.247E107 
5.836E+11 4.471Et09 Z.O23E+O7 
3.420E+12 2.309E+10 L.591E+06 
4.393€+12 2.950E+IO 4.957E+05 
2.777E+IO 2.188E+lO 2.157E+LO 
5.353E+13 3.85bE+12 3.87?E+08 
1.933E+07 3,86SE+06 1.581EtO4 
2.837E+08 2 - 0 4 4 8 + 0 7  2.050C+03 
8.779E+05 6.3248+04 6.343E+00 
I -36  7E- I  0 8. b98F- I 1 5 .¶7 7E-11 
1.558E-1 I 1.541E- 1 I 1.54 1E-1 I 
1.009E-12 9.977E-13 9 -976E-13 
6.389E--14 6 - 3 17 E- 14 6.3 L I E - 1  

I.~~IE+IZ 2 . 1 7 5 ~ + 1 0  3 . 7 9 e ~ 1 0 8  

7.94 ?E 609 
5*355E+08 
2.15 1E+oa 
I .  85 .:E +oa 
7 m 02 9Et 0 7  
3.08 t C  to7 
1 - 8 8  OE+07 
9.45 eEf 0 5  
5.193E+04 

2 s 7 5 7 E t 0 4  
1.88CE+Ol 
?-06?t -O3 
9.53%- 1 1  
5 s L 7 7 E - l l  
1 s 1411E-1 I 
9.97 eE-13 
6.31CE-14 

2.14 ;E+[ a 

4 .15?EtO? 
2 . 9 8 l E + O 8  
1.623E+08 
1.737E+08 
6.8LPE+07 
3 . 0  09E + 07 
I .831E+07 
8.723E105 
4 - O6QEt 03 
2.091EtlO 
2 a?17E+04 

2.5998- 10 
7 mO73F-  11 
5.154E-I I 
1 -540E- I 1  
9.971E- 13 
6 13158-14 

8 .  mw- n* 

3.167Et09 2.106E+09 1.937E+09 
1.73LE+08 1.114Et07 4.753.F+06 
9.7LOEt07 4.747E+06 1.048EtOb 
1 . 1 0 2 E + O 8  4.779E+06 2.998Et05 
.%.723E+07 2.177E+OG 8.152E+04 
2.193E-607 1.047Et06 3.4438+04 
1.343C107 6-399E1E5 1-678E+04 
6.373€+05 2 -96 I E + 0 4  1.97 IB+O2 
2-344E+OI  5-299E+00 2.817Et00 
1 . 5 3 8 E C 1 0  7.117Et08 4.245E+Ob 
2.685E104 2.bbbEtO4 2.635E+04 
4.744€--06 4.71 I E - 0 6  4.657E-06 
1.399C-- I O  I -370E-1 E I .323E--L 0 
7 + 0 0 9 E - l I  6.865E-1 I L.631E-11 
5.15+E-l6 5.097E-1 I 4.87bE-11 
L.537E-11 I.50bE-1 1 I.454E-11 
9.954E-13 9.749E-13 5.417E--l3 
6.302E-14 6.172E-14 5.962E-14 

2 .252E+ l5  4 -420E+14 3.094E+14 I . 6 8 9 E * l $  7.29iEC13 4.178E+IZ 4.493E+l0 3.04iEI.10 2.582Et10 I .901E+lO 2 . 8 4 2 E C 0 9  1.918Et09 

1.634€+15 2 . 9 2 9 E t l 4  2.258Et14 1.44lE+14 7.117E113 4.871E+12 1.920E+IO 1 .837El lO 1 . 7 8 8 E + l 0  I .314E+IO 6.377E+G8 3.289€+07 

18 GPOUP SOECIFIC ENEPGY RELEASE RATES. MEV/YATT-SEC 
9 A S 1 S =  Y F T R I C  T O N  O F  I N I T I A L  HEAVY METAL A T  A REPROCESSING T I M E  O F  160 D A Y S  

S U t 0 . 0 5 X  F 

1.599E+06 
5-962F+Qb 
1.003FiO6 
5.837E+05 
2.883E+05 
4.445EtOC 
2.286E+Ot 
1.620E+07 
3.381 Et07 
1.321E*09 
2.507EtO8 
2.595E+05 
Z.t78E+04 
3.072Et0 1 
1 - 8  LSE-I 0 
7.713E-1 I 
7.007E-12 
6.563E-13 

1.634E+O 5 

I - O Y F  

2+(344E+O E 
2.763EIOC 
6 . 1 2 4 E 4 O C  
8.134E104 
4.575E404 
7 .558Et04 
1 -276E+OC 
I .220E+07 
2.607EIO 7 
3. 276E*0 7 
2.1 87E+OE 
5.179E103 
2.448€+03 
8.211E+OO 
2.918L-1 1 
1.239E-1 1 
1.125E- 1 i 
I . l I 8 E - 1 3  

2.929E+O E 

2 . O Y R  5.OYR 

1.761EI 05 8.293EtO-l 
L .62 lE t06  5.884E+05 
4.738E+05 2.265E*05 
5 . 1 7 5 E 1 0 4  2 0 8 3 3 E 1 0 4  
3.099E+04 le731E+OJ 
5.328Et04 2.648€+04 
9.679Ec05 I). 56 1 E+05  
9.492€+06 4.480E+O6 
I.870E+07 8.827€+06 
2.545E+06 1 .?6ZEL05 
I.917EIO8 1.292E+08 
L.757E+02 5.065E+01 
1.834Et03 1.232E103 
6.920Et00 4.660Et00 
4.703C--l2 2.307E-14 
1.989E-12 8.301E-15 
1.807E-13 7.540E-16 
1.796E-14 7.493E-17 

2 -258Ft 08 1.44 1 E + 08 

1O.OYP 

3.323Et04 
L .659E+05 
6. ri 7~ +o* 
1.217E+04 
7.324F to 3 
8.952E+03 
1 - 3 1  3E+05 
I .282E+06 
2 .52bEt06 
2 - 3 6  l E t 0 9  
6.69 1 E t 0  7 
3.38 4E f O  1 
6-38  4E+OQ 
2 . 4 1 4 ~ + o a  
4.785C-16 
7.792E-17 
7.0b3E-18 
7.027E-19 

7 -  1 L 7E t07 

3 0 . 0 7 R  1 O O . O Y R  30C.07R l .OKV 

2.09JE+03 3,140EtO2 I . l92E+02 6.239E+Ol 
1.563E+03 3 - 3 3 L E I O I  1 .340ElOl  71453E+OO 
8.154E+O2 1.624F401 8 .06€Et00 b . O 8 0 E + O O  
6.889Et02 1.19OE+OL l a O 6 E E t O l  ?.9STE+00 
4 .013EtO2 6o175€+00 5.971Et00 5,79OE+00 
2.716E+02 4.055E+00 3 * 8 5 E E + 0 0  3.762Et00 
1-006EC03 4.551€+00 4.230Ft00 4.127Et00 
8.658E+03 5"  9d7E-0 1 3.547E-0 1 3.271E-01 
1.696E+04 2.850E-01 2.98€E-02 2-3.%OE-O3 
1.860E+04 1.833E+04 1 . 8 2 1 E I O 4  1.779E+04 
4.R?OE+06 4 - 8 9  LE+O2 3.44CE-02 3.397E-02 
6.764E+00 2.767E-02 3. m4E-05 1 -486E-09 
4.598EC01 4 - 6 1  2E-03 4 -  64 1E-09 5.849E- 16  
I.739E-01 1.744E-05 2.62EE--16 1r931E-16 
3.044E--I6 2 -092E-I 6 1.8 I 2E- 16 L oS07E- I b  
7.704E-17 7.704E-17 7.703E--17 7.702E-17 
6.984E-18 6.984E-18 6.9835--18 6.982E-18 
6 r  94 9E- 19 6 - 9 4  BE-1 9 6 - 9 4  €E-1 9 6 o947E-19 

4.871E+06 1.92GE+04 1.837E+04 1-788E+O4 

1 0 . 0 K Y  1 0 0 . O K V  2 5 0 . 0 K 1  

4.751E+Ol 3.159Et01 2 - 9 0 b E i O l  
4.327E+00 2.78SE-01 Lm188E-01 
3.641E+00 I.780E-01 3.929E-02 
6*335E+00 2.748E-01 1.724E-02 
4.01 5E100 1.85 1 E-0 1 6.93 OE-0 3 
2-742€+00 1.309:-01 4.304E-03 
3-035EC00 1.440E-01 3.77'5-03 
2.397E-01 1.llOE-02 7.3901-05 
1.308E-05 3-047E-06 2.195E-06 
Ie307E+04 b u  M9ECO 2 3.60 SE r O  0 
3 . 3 5 b E - 0 2  3.332E-02 J . Z Q 4 E - 0 2  
8.303E-12 8.245E-12 8- 150E-12 
3.147E-16 3.083E-16 2.978E-16 
I.927E-16 1 * 8 8 8 E - - l b  I.823E-16 
1. 8 O . \ C . - l b  1 -767E- I  6 1 -70  6E-1 b 
7.686€--17 7.528E-17 7.271E-17 
b.968E--18 6.824E-1 B 6.592E-18 
b.932E-19 6.790E--19 C.55EE-19 

1.314€+04 6.371E+02 3.289C+OL 

2.C2OCt02 4.695Et03 3.619C+01 2 . 3 1 0 E t O L  I . l41E+01 7.808E-01 3.078E-03 2.94EE-03 2185SE-03 2.107E-03 1 - O 2 2 E - 0 4  C.272E-06 
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HF 
SF 
TI. 
Ptl 
B E  
PU 

R N  
FR 
O A  
AC 
T H  
- A  

U 
NP 
P IJ 
A M  
CH 
a K  
CF 
E 5  
TOTAL 

Ar 

U 2 3 S  
U236 

N P 2 3 7  
P U 2 3 Y  
PlU2.10 
PU241 
b U 2 4 1  
sumor  

uz3n 

T O T A L  

3 . 7 6 3 E + O U  
I .658E+OO 
4. 7 6 ' X + 0 2  
I .  ~ J I E - O I  
2.416E+00 
1 - 04 Y E t O O  
4.72lE-01 
1 - 4 2  6E -01 
4.(156€+02 
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r L  
' 8  

8 1  
Y O  
4 1  
R N  

F C  
R A  
A C  
T H  
D A  

U 
N m  
P" 
*PA 

i H  
B K  
C F  
E5 
T0TP.I 

TL207 
P8209 
ne21 0 
P B 2 L l  
P8214 
8 1 2 1 0  
81211 
51213 
8 1 2 1 4  
-0210 
P O 2 1 3  
P O 2 1 4  
PO215 
"0218 
4T217 
QN219 
RN277 
FP221 
PA223 
RAZZ5 
R 4226 
A C 2 2 5  
4 C 2 2 7  
TH257  
TH229 
T U 2 3 0  
T H 2 3 1  
~ ~ 2 3 4  
PA231 
OA233 
=JPi23hN 

U233 
U234 
U235 
U236 

NF237 
NP239 
PU23R 
PU239 
PU240 
PI, 24 1 

u23a 

SUHTOT 

T O T 4 L  

2.5 r 9 E  - 0 7  
7.1 73E-07 
7.L7JE-07 
1.177c-oc 
3.0'305- I 1 
3 . 9 7 4 C - - l L  
3.454E - 1 1 
7.173E-07 
2.941E-L 0 
I.689E - 0  4 
2 - 8 1  8C1-~0 4 
8.046E-04 
b.485E-03 
5-€59E+0 1 
I . O L I ~ E - O I  
9.40'E +O 0 
2 -  599E--08 
8.507E-10 
7. E 16E- I 3  
6 . 6 l l E t 0  1 

4.177E-07 
1.162E-Oe 
1. 162E--Oe 
1.906E .-O e 
3.185s-II 

3 . 8 1 4 ~ - 1  I 
1.162E-OL 

I.162E-0& 
4. e74E-1 c 
I.614E-0 4 
2.820E-01 
7.858E - 0  I 
6.483E - 0 Z 
5.402E+OL 
1.917E-OL 
2.38LF+OO 
I .  I ~ E - O  e 
7.932E--l  0 
L.133E--14 
5.660E+OI 

5.395E-07 7.516F-07 
1.501E-0 b 2.090E-06 
1.5OIE-06 2.090E-06 
2 .462E-06 3.429r -06 
3 . 3 0 1 ~ - 1 1  3 . 6 7 8 ~ - 1  I 
1.50 lE-06 2.090E-06 
4.194E-11 5 .360E- l l  
1 -501E-06 2.090E-06 
6.802E- 1 0 I.256E -09  
I a697E-04 I .703C--04 
2 . R Z O F  ~ 0 4  2-824E-04 
7.878E-04 7.937E-04 
6 . 4 8 2 t - 0 3  6 - 4 8 1 E - 0 3  
5.154EtOL 4.476E+O L 
2.76 YE -0 L 5. OOZE -0 1 
8.775E-01 a-30°F-01 
5.3"IE-09 4-976E-10 
7.329E- LO 5.832E -10 
4. 52ZF - 1 5  2.877E -16 
5 .270EtOl  11.570ELGL 

8.590E-07 
2 .387E-06 
2.387E-06 
3.915E-06 
4.410~-1 I 
2.387E-06 
7.392E-11 
2.387E-06 
2.20 5E-09 
I .707E-04 
2.834E-04 
8.035E-04 
6 - 4 7 8 t - 0 3  
3.542EfO 1 
8.06'3E-0 1 
3.529E-0 1 
9.527E -12 
4.332E--10 
2 . 8 8 a ~ - 1 9  
3.659Et01 

7.631E-07 4.049E-07 1. 07 LE-07 I .792E-.07 
2.115F-06 1 - 1 1  L E - O S  4.131E-07 2.770F.@6 
2 . l l S F - O h  1 . 1 1  LE-06 4.13lE-07 2.770E-36 
3.467E-06 1.81 LE-06 b.245E-07 4.039€- -06  
8.6i2C--11 4.143E-I1 3.45 lE-09 5.339E-08 
2 .115I - - -Ou 1.104E--06 3.20FE-07 I . ? 4 8 E - O 6  
1.666F-10 6.E34C-LO 4.L7CE-01 5.585E-08 
2.115E-06 1 .105E-06 3.244E-07 L.502E-06 
5.910.5-09 L.850E-08 5.594E-08 2.3L5E. 07 
1.7OiE-Ud I .699E--04 1.704E-04 1.755E-04 
2.91 IE-04  3 . 2 9 2 E - 0 4  4.235E-04 5.927E-04 
8 .41BF-04  9.263E-04 1.0615-03 L - 0 9 8 E -  03 
6.a73F-03 6.467E-03 6.4'lE-03 6 r ? 1 4 = - 0 3  
1.4 16Ct0  I 1.24tE+00 4.67 4 E - 0 1  3.634E-01 
1.47 I E+OO 1.70 1 E tOO 1.24 7E +00 4.09 I C  - 01 
L.656E-01 1.273E-02 4.73tE-09 3 .20 lE-05 
1.383E-18 1 .020E-19 l.OLPE-L9 9.841E-20 
2 . 0 5 3 E - I O  8.727E--11 5.711E-11 1.451E-11 
3.05LE-26 0.0 0.0 0.0 
1 -580E+01 2.967E '00 1 - 7 2  i E  +OO 7 - 9 0  ) t -01 

1.84LE-Ob 1 .428E-05 
1 .1  b5E- 0 4  1 03 L E-0 3 
I e l 6 5 E - 0 4  L .031E-0 3 
1 -702E-04 I -457E-03 
7. L79E-Ob I o626E-04 
5.553E- 05 9 I 3 9 9 5 0 4  
7.203E-06 1.62SF-0" 
6.2 7 L E-05 6*026E--O 4 
8.R69F-06 1.734E-04 
2.475E-04 7.735E-04 
6.743E-04 6.687E-04 
1 - I 4  OE-03 1 - 180E-03 
2-995E-03 4 - 9 8  LE-04 
I.976E- 0 I 9 - 2  OOE-0 3 
2.93RT-03 5.34RF-07 
4.960E-06 I . 9 9 L E - - O 9  

3.511E-16 1 . 9 0 7 t - 2 1  
0.0 0.0 
2.057E-01 1.74OE-02 

6 . 8 7 6 ~ - ~ 0  1 .~o?E-z i 

2.030%-OS 
1.375E-03 
L.375F-03 
1.885E-03 
3.30 0 F- 0.1 
5 . 2 9 5 ~  -34 

e. 5 9 5 ~ -  o ~r 
3.302E-04 

3.432E-01 
1.030E-  03 
b.475E-04 
1.155E--03 
a.74 oF-oa 
5.763E-Oa 
1 . 0 2 . I C - - l I  
1.957E-l 1 

4.84 IE-?4  
0.0 
1-093E-02 

4 . e 4 4 ~ - 2 4  

TAPLE R.40. CUQIES OF "RINCtF4L ACTINIDE N d C L I D E S  IN eWR I ! . A O D i N G  WASTE 
AS 4 FUNCTION O F  3 E C A Y  T I M E  ( P q S I S  = 1 . 0  M T H M I  

S M + 0 . 0 5 %  F 1.016 2 - 0 Y P  5 . O Y R  1 0 . 0 1 9  3 0 . O Y P  IOO.OYR 300.OYR 1.OKY IO.OKY LOO.OKY 250.OXI 

2.492E-1 0 4.548E--1 0 6.464E-10 

7.67OE-13 1 . 1 9 0 E - - l i  1.852E--12 
2-49PE-14 4.56lE-LO 6.483E-LO 
1.  I Z6E-I I I m851E-L 1 2.159E-I I 

2.499E-LO 4.56 LE-1 0 60483F-LO 
3.090E-11 3 .L85E-11  3.301E-11 
I.136E-L I I . O 5 1 E - 1  1 2.759E-11 
5.473E-13 9.345E-1 E I . 9 1 3 t - 1 2  
3.024E-11 3.116E-LI 3.229F-I1 

3 . d ~ i c - 1 1  3 . 1 8 5 ~ - 1  I ~ . ~ O I F - I L  

7 . 6 7 4 ~ - 1 3  I .  I ~ O E - I  i 1 . 6 5 3 ~ - 1 2  

I . L ~ ~ E - I I  I . ~ ~ I E - L I  2 . 7 5 9 ~ - 1 1  
2.499E--10 A.56IE-LO 6nL83E-10 
I . 1 3 b E - 1 1  1.852E--11 2.760E-11 
3.090E-11 3.185F-11 3.30lE-11 
1.305E-14 4 . 5 A I F - 1 0  6.483E-LO 
5.802E-16 1.852E-11 2.760E-11 
3.090E-11 3.185E-11 3.3OLE-11 
2.4'39E-IO 4.56lE-LO b.483E-10 

1.136E-11 1.852E-11 2.760E-11 
3.090E-11 3-135E-1 I 3.301E-11 
2.632E-IO Ao555E-IO 6.472E-10 
2.4555-IC 4.498E-lC 6.393E-10 
3.075E-I I 3. I R S E - 1  1 3.30LE-I 1 
1-430E-08 1.875E-Of 2-322E-Oe 
8.136E-06 8-136E-Ot  8.136E-06 
1.601 E-04  1.601E-0 rl 1.601 F-Ol 
6.314E-05 6.487E-05 6.659E-09 
1-215E-04 1.217E-04 1-717S-04 
1.601E-04 1.601E-04 1.60LE-04 
1.134E-08 I . 1 9 3 E - 0 €  1-251E-08 
0.927E-04 4.95LE-04 4.97bE-04 
6.13AE-Ot 8.136E-Ot 8.136E-06 
1.012E-04 1.073E-04 1 . 0 7 ~ E - 0 4  
I .60 lE-00 I .60 lE-04 1.60LE-04 
1.21 6E-04 1.217E-04 I .217E-04 
b .35 lE-03 6.350E-02 b.350E-03 
8.539E-01 8.827E-0 I 8.833E-01 
I.503E-01 U.503F-01 1.503E-01 

~ . C B O E - I I  3 . 1 8 5 ~ - ~ 1  ~ . ~ O I E - - L L  

2 . 3 a 9 ~ - 0  I 2. M ~ F - O  I 2 . 3 9 0 ~ - 0 1  
5 .535EtOl  5 .274EIOI  5.027EIOl 
7.230E-Oa 7.230E - 0 3  7.2306-04 
9.761E-02 1.841 E-0 I 2.663E-01 
6.351E-03 6.350E-01 6.350E-03 
B.89OE +00 I .886E+0 C 4. 0 1  1 E-0 I 
5+079E-O1 h.889E-0 U ?.705E-O1 
6.61 O E t O  1 5.659E t O  I 5 -2b9E $0 1 

1.217E-09 2.157E-09 5.810E-03 1.804E-05 
3.678E-11 4.410E-11 8 .6 iZE-11 4.143E-10 
5.762E-12 2.157E-I1 2.952E-IO 6 1 3 3 t E - 0 9  
1.220F -09 2.163E-09 5.826E-09 I .809E-08 
6.645E-11 1 -706E-10 1.098E-09 I .  144E-OB 
5.763E-12 2.157E-11 2.953E-10 6.33tE-09 

3.678E-11 4.410E-11 8.6i2E-11 4.143E--10 
6.646- - 1  1 1.706E-IO I . 0 9 8 E - O 9  1.144E-08 
4-827E-12 2.157E-1 1 2.953E-LO 6.336E-09 
3.599E-11 4.315E--1 1 8.435E-11 4.053E-1U 

1.220E.-09 2.163E-03 5.R26E-09 I .808t-O8 
6 . € 4 9 C - - l 1  I a 70 7E-1 0 I - 0 W E - 0 9  Im144E-08 
3-678E-11 4.410E-11 8.6i2E-11 4.143F-IO 
1.220E-09 2.L63E-09 5.826E-09 I . 8 0 S E - O B  
6.649E-11 1.707E-IO 1.019C.-09 1.144E-08 
3 .678E-11 4.4LOE-11 8 . 6 i 2 F - l l  4.113E--LO 
1.220C-39 2.163E-09 5.826E-09 L.809E-08 
3.67SC - 1  1 4 e4 LOE-I 1 8.6 i 2E-11 4.142E-I 0 
6.649E-11 1.707E--10 L.059E-09 l .L44E--08 
3-678E-11 4 . 4 1 0 E - 1 1  8.6i2E-11 4.143E-10 
I .219E-07 2.L60E-09 5.824E-09 L.809E-08 

3 .61dt -11  4.410E-11 8.6iZE-11 4.143E-IO 

L.220F-09 2 . 1 6 3 ~ - 0 9  5 . 8 2 6 ~ - 0 9  1 .aoqE-on 

t . 6 4 6 ~ - 1 1  I . ~ O ~ E - I O  L . o ~ ~ E - o ~  1 . i 4 m - 0 ~  

I . ~ o ~ E - o ?  2 . 1 3 3 ~ - 0 3  5 . 7 4 6 ~ - 0 9  1 . 7 8 4 ~ - 0 8  

3 . 6 7 6 ~ - 0 8  5 . 9 7 6 ~ ~ 0 8  1 . 5 6 9 ~ - 0 7  5 . 4 7 1 ~ - - 0 7  
a. 1 3 7 ~ -  06  8 . 1 3 7 ~ - 0 6  a. I ~ O E - O ~  a . i s  I E - O ~  
1.601E.-04 1.60IE-04 I.60LE-04 I -601E-04 
7 - 1 76E -0 9 2.3 5 I E- 0 8 
1 . 2 Z l i - d 4  1.231E-94 1 . 3 0 8 E . - 0 4  1.68'1E-04 
1.601E-04 1.601E-04 I .60 lE-04 1.60LE-04 

5.051F-04 5.L7lE-04 5.607E-04 6.689E-d4 
8.137E--06 8.137E-06 8.140E-06 8.15lE-06 
1.073E-04 I.073E-04 1.075E-04 1.080E-04 
1.60lE-04 1 s601E-04 1. bO1E-04 1.601E-04 
1.22LE-O% 1,231E-04 1.308E-04 1.E8SE-06 
6 - 3 4 8 = - 0 3  6.345E-03 6.333E-03 b.29ZE-03 
8.646E--OL 8.312E-01 7.LOOE-01 4.089E-01 
1.502E-Ul I .502E-01 L.50LE-01 1.499E-01 

0 .351Et01 3.420E101 L.306EtOL 4.49EE-01 
7.230E-04 7.230E-04 7.23OE-04 7.22YE-04 

6-348E-03 6.345E-03 6.333F-03 6.292E-03 
5.531E-03 1.689E-03 1 . 5 4 0 F - 0 1  L . l l $ E - 0 3  
4.195E-01 3.*b4E-01 I e 6 L I E - 0 1  1.105E-QZ 

8 - 0 3  7E --09 I . I 4 8  E- 0 8 

L . ~ L ? E - O ~  1 . 6 8 5 ~ - 0 8  Z . ~ Z E - - O ~  7 . 3 6 7 ~ - a d  

2 . 3 9 0 ~ - 0 1  2.39 LE-OI 2 . 3 9 1 ~ - - u i  z.37t1-01 

d . a 9 6 ~ - 0 1  7 . 9 4 5 ~ - 0 1  1.461~+00 I . O ~ ? E + O O  

M . ~ ~ ~ E + o I  3.65ar+01 ~ . ~ ~ o c + o I  2 . 9 6 5 ~ + 0 0  

5.234E-08 
3.451E-09 
a. 87 7E-08 
5.24 EE- o a  

a. ar7E-08 
1. LO CE-07 

5.24 5E- 08 
3.45 LE-09 
1 - L OLE-07 
8.8776-08 
3.37 7E-09 
1. L O  E - 0 7  
5.24 5.5-08 
1.10 7E-07 
3.45 1E-09 
5 ~ ? 4  <E- 0 8 

1. L O  7E-07 
3.45 IE-09 
5.24SE-08 
3.451E-09 
1.107E-07 
3-451C-09 
5 . 2 4  Si- 08 
5.17 i E - 0 8  

1.88 06-06 
a. 1 8  cE- 06  

5.78 SE-08 

3.45 IF-09 

1.601E-04 

2.63%-01 
1.60 I € - 0 4  
2.64 EE- 0 7  
7 . 8 5 ~ ~ - 0 4  
a.Ie.cE-06 
1 -091E-04 
1 - 6 0  LE-04 
2.63EE-04 
61174E-03 
8.47tE-02 
1.49 OE-0 1 
2 . 3 7 E E - 0 1  
3.62 7F-05 
7.22 i t - 0 4  
1 - 23SE+OO 
6.17 4E-03 
4.49 :E-04 
5.237E-06 
1.72LE+OO 

1-77hE-07 1.685E-06 1.077E.-Q5 1.317E-OE 
E.339E-08 7.179E-06 1-026C-04 3.30OE-DJ 
L.269E-06 5.381E-05 4-890E-04 5.L61E-04 
I -781E-07 1.6905-06 I -08QE-0 5 1.32 1 E-05 
1 -269E-05 5.382E-05 4.291E--04 5.162E-OI 
1 -268E-06 5.381 E-05 4.L90E - 0 4  5 -  L 6 1 E-04 
L -78LE-07 I.690E-Ob I .080E-05 1.32 I E-05 
5-33$F-00 7.179E-06 1.626E-OI 3o300E-04 
1 -269E-06 5-382E-05 I.P9LE-O4 5.162E-04 
I . 2 0 O E - 0 6  5.3BLE--05 1-?9OE--04  5.161E-04 
~ . i l i 1 4 ~ - 0 a  7 . 0 2 4 ~ - 0 5  I . ~ L E - O ~  3 . 2 2 9 ~ - 0 4  
I " P h A E - 0 6  5a381E-00 4 - 2 9 0 E - 0 4  5r161E-04 
1.781E-07 I.690E-Oh 1 - O B O E - 0 5  1.321E-05 
1.269E-06 5 . 3 8 4 E - 0 5  4 - ? 9 l E - 0 4  5.163E-Ob 
5.339E-03 7.179E-06 1-626E-OL 3.300E-04 
1-781E-07 I.690E-06 I.080E-05 1.321E-OS 
I -259E-06 5-384E-05 4.291E-04 5n163E-04 
5-339E-08 7.179E-06 1 -626E-04 3.300E-04 
1 - 7 8  1 E- 07 1.32 1 E-09 

L.269E-05 5 0  384E-05 4.29  I E-0 4 5.16 3E-0 4 
5.339E-OR 7.179E-06 1.626E-04 3.300E-04 
I.781E-07 1.6'30F-06 1.080C-05 1.32LE-05 
1.756E-07 1-667C-06 l r 0 6 5 E - 0 5  L.303E-05 
5.3394-08 71179€- -06  1.626E--04 3.300E-04 
6.955s-06 6 - 9 1  bE-05 4.270E-04 5.139E-04 
8.282E-06 9.1235--06 1.305E-05 1.333E-05 
L.601E-04 1 - 6 0 1 5 - 0 1  1.601E-04 1-60LE-04 
I.780E-07 1.63OE-Of, L.080E-05  1.321E-05 
*.323E-04 5.123E--04 4 - 9 7 6 E - 0 4  4.740E-OI 
I - 6 0 1 F - 0 4  L.6OIE-04 l n 6 0 1 E - 0 4  1.bOlE-09 
1-375E-06 2 ~ 0 9 2 E - 0 5  1.782E-04 3-255E-04 
8.145E-06 7.982E-04 6.5R5E-00 9 ~ 8 3 2 E - 0 4  
8.282E. 06 7.428E-06 1.305E-05 1.333E-05 

1.60 I E-09 I r  6 0  1 E-04 1.60 1 E-04 1-60  1 E-0 Q 
9.323E-09 5e123E-04 4.976i-04 4 ~ 7 4 0 E - 0 9  
5.782E-03 2-483E-03 5.328E-07 1.021E-I 1 
3.769E-04 6.623E-23 0.0 0.0 
L . 4 6 E - 0 1  I.137E-01 8.589E--03 1.L42E-04 
2.16LE-01 8.323E-02 5 . 9 i O C - - 1 ) 6  Imb38E-LO 
6 -307E-06 3.027E-06 L a96?C-09 9.568E-L5 
7.218E-04 7.104E-Oe 6=046E-04 4.62lE-04 
4.033E-01 3.245E-Oh 1.967E-00 I . 0 0 8 E - 1 4  
5.78EC-03 2.483E-03 5 r 3 2 B E - 0 7  1 . 0 2 1 E - l l  
1.8*7E-05 2.783E-23 0.0 0.0 
1 ab38E-14 1 -637E-14 1 mb36E-L 4 1 - 6 3 I 1 E - 1 4  
7.806F- 01  2.05 7E-01 I.739E-02 1.092t -02 

I - 6 9  OE-06 1 a 08 OE -05  

5 . 3 3 9 ~ - o a  7 . ~ 7 9 ~ - 0 6  I . ~ z ~ E - o ~  ? . ~ O O E - O ~  

I .  1 OOE - 0 4  I .  5 1 I E - o o  I .  7 3 8 ~ - 0  a I .  7 3  1 E-o a 

6 . t I I E + O L  5.660EtOL 5.270EtOI 4.570EtGI 3.659E+OL 1 . 5 8 0 C I O i .  2.964E+00 I .72 iE*00 7.80iE-01 2.057E-01 1.140E-02 I . 0 9 3 E -  02 
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TL 
Pa 
R I  
PO 
A ?  

RN 
F R  
P A  
h C  

D A  

J 
NO 
U u 
R M  
cx  
8 X  
CF 
E 3  
TOTAL 

r H  

PU238 
PU239 
P U P 4 9  
PU241 
PVZ42 
A M 2 4 1  
19243 
C 9 2 4 2  
C M 2 O 3  
C M 2 4 4  
suwrur 

TOTAL 
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TAeLi; 8 - 5 3 .  P H O i O N S  FROM ACTINIOES I N  BWR CLADDING d4STE 
A S  A  FUNCTlON OF DECAY TIME 18A51S E 1.0 M T H M l  

18 GROUP VHOTON RELEASE RATES. PHOTONSiSECOND 
P A 5 1 S =  METRIC TON nF  I N I T I A L  HEAVY L ' t5T .U  A T  A PEPROCE5SINC TIME OF 1 6 0  OAYS 

S M * O - O 5 %  F L - O Y G  2.0YR 5.01'2 1 O . O Y P  30+OYR 1OO.OYR 3 O C . O I R  I.0KY IO-OKY 1 O O . O K Y  250.OKY 
EWEAN 

I . E O U C - 0 2  
2.500E-02 
3-75oc-  0 2  
5.75 OF - 02 
8.5 005 --0 2 
1.250E-01 
2.250E-01 
3175OE-01 
5.75 O F  - 0 I 
8.500E -01 
L .250E +OO 
1 - 750C +On 
2 .250Et  00 
2 . 7 5 0 F t 0 0  
3.5 OOE + O O  
5.0 ow t o o  
7.000Et00 
1.1 OOEtO 1 

TOTAL 

MEVISEC 

6.595E+L 0 2.441 E+ I C 
9.730EtO 7 1.782E+O? 
I.?25€+08 8.038E+07 
1.337E10S 2 .54 tE605 
2 . 2 5 3 ~ + 0 e  ~ . Z ~ I E + O E  
1.466F+OE I .9OlE+OE 
1.561 E+08 1.5 1 S E I  0 E 
1.014E t 0 7  1.017Et 0 7 
L.106E+Ot 4.559E-05 
5.259E+05 3.871E+OE 
2-31 4E+O E 1.369E+ Of: 
5.269Et09 3.565E+04 
2.644F+04 1. h 2 3 € + 0 4  
2.43"E+04 2.405E>04 
1.375€+0" 8.460EtO3 
5 .883Et03 3.618E+03 
6.770EIO2 4.169E+Oi 
7 .795E+0 l  4r792E+OL 

1.596E+IO 1 . 4 8 0 t t 1 0  1 . 6 3 9 E I l O  1 .944El lO 
2.551EIO8 4.64lE+08 7.493E+08 I1373E+O9 
t .549E+07 7.609E+07 9.796E107 I .44 iE IOD 
3 .677Et09 6.751E+09 1.095E+IO 2 .Ol IE+IO 
2 .249Et08 2.242E+08 2.228€+08 2.16&E+O8 
1.88lE+08 1.85LE+08 I .B07E+08 1.655E+08 
1.492Et08 I - 4 4 2 C t 0 8  L.3.59Et08 1.148E+08 
I .020E+07 1 -030C t 0 7  1.0*4E +07 L.O8lE+07 
3 .380Et05 3.652C105 4.470E+05 6.130E+05 
3 .606Ft05 3 . 6 0 S C i 0 3  3.669Ef05 3 * 6 3 9 E + 0 5  
1.759E+05 1 .677Et05 1.590E+05 1.343E+05 
3.168E+04 2.9lOE+04 2.606E+04 1.710E+04 

2 .684Et04 3.315E104 3.575Et04 2.936€+04 
7.136E+03 6-  L 3 4 E t 0 3  5.103E+03 2 .493Et03 
3 .052Et03 2 .  hB 3E+03 2.1 8 2 E t 0 3  1.065E+03 
3.51 8E+02 3 .024Et02 2.51 4E+02 1.225E+02 
4-04ZE+O 1 3.473FrOl  2.888E tO 1 1.406E+01 

1 . 3 6 9 ~ + 0 4  i . ~ 7 " ~ c n 4  9 . 7 8 9 ~ + 0 3  4 . 7 9 4 ~ + 0 3  

1-829E+LO 
1.589Et09 
P.551E * O B  
2 .330L b l 0  
2.01 LE108 
I . 3 8 9 ~ + 0 8  
8.54 LE107 
1.137E+07 
6 .56 tE*05 
3.067Et05 
9 .974Et04 
8.894E+03 
7.597E+02 
1.39 IE+04 
3.705E+02 
1.567E+02 
1.78IE+O1 
2 . 0 3 2 E l 0 0  

I .  25 5 E C I  0 
1.16 CCCO9 
~ . I ~ E F + O ~  
1 70 <Et1 0 
1.89 i E t O 0  
1.251EtOB 
7 - 7 2  €E t U  7 
1.235E+07 
5.27CE+05 
2 r 0 8 t E t 0 5  
6.78 E.Et04 
8.187EIO3 
7.405E+02 

2.00 € E t 0 2  
8.42 i E  + 01 
9.53 4 E + O O  
1. O8CEiOO 

2.22 ~ t n 3  

5.00SEt09 8-561E+O8 1 . 0 1  OE108 
3 -837Ee08 5.30BEt 06 8.29 7E+06 
4.78 I E+ 07 8-36 7E+ 0 6  6*424E+O 6 
5.560€*09 61382E+06 6.842€+06 
L - 7 3 3 E t  08 8.0 7 i E +  07 2.152E+ 0 7 
1 - 0 9 8 F t 0 8  4.745E107 4.601E+O6 
7 . 2 1  LECO7 3.275E+07 I . IOOEt07 
1.90BEt17 I . l 9 8 E + O 7  L.629E+07 
3 -327E t 0 5  I m 2 9  1 E+ 06 9.09 I E+O 6 
1 r 1 7 0 E + 0 5  3 .495Et05 2.257E+06 
6*209F+O4 7 . 3 0 3 E i 0 5  5.525E+Od 
1-977E+04 5 . 6 l l E + 0 5  4.503E+06 

4 .344Ei03  1.696E*05 1.351€+06 
% - 8 9 8 E + 0 2  3 * 0 6 5 E + 0 3  2.355E+04 
1*936E+02 6.457EtO2 41448C+03 
7.685EtOL 3.940E+01 1.545E+Ol 
8r77SEC50 4.5iLIE+OO 1.778E+00 
1 r 0 0 5 i + 0 0  5-186E-01 2.046E-01 

S.869E+07 
5-57OFt06 
S.823€+06 
8.203Ec06 
2.719E+07 
$.608E+O6 
1 . a 3 3 ~ t o 7  
1.93ZEd07 
I .L01E+07 
2.718E1116 
6.655€+06 
5.51 l E t 0 6  
1.625Et06 
2.832E104 
5.336E+03 
I . l 8 9 E + 0 1  
1-36  8 E C O  0 
1.575E-01 

6 .817Ef10 2.779E+lC 2.053E+10 2.266E+LO 2 .873Et10 4.158E110 4.377Et10 3.13LE110 I . I46E+IO 1.052E109 1.987E+08 2.203E+OC 

I.L61E+OS 6.OL9EfOE 5 .406Et08 7 .04 lE+00 9.748E+08 1.558E+09 i - 7 1 8 E t 0 9  Lm257E104 4.579E+08 4.164E+07 3.84OE+07 4.640E+07 

18 CPOUP SPECIFIC Et4ERGY RELEASE RATES. MEV/YATT-SEC 
8ASlS= METQIC TON OF I N I T I A L  nEAVY M E T A L  A T  A REPROCESSING TIME OF 1 6 0  DAYS 

1 . E O O C - 0 2  
2 ~ 5 0 t E - 0 2  
3.750E - IO? 
5r75OE .-02 

8.500E- 0 2  

1.250E-01 
2.250E-01 
3.750E-01 
5 . 7 5  OE- 01 
8 . 5 O O E - 0 1  
1 -250E 1 0 0  
1.750E+00 
2.250E + O O  
2.75UE 100 
3.EOOE+00 
5.000€+00 
7. OOOE +00 
I . 1 0 0 E + 0 1  

T O T 4 L  

G A M  POW 

9.893F102 
2.433Ef00 
6 r46BEfO C 
7 .802EtOl  
1 .915Et01 
2.457EIOl 
3 - 5 1  2 E t 0  I 
3.803EtO 0 
6.361 E-0 1 
4.470E-01 
2.892E-01 
9.220E-02 
5 -948E-02 
6m603E-02 
4.814E-02 
2 94FE-0 2 
4.739E-0 3 
8. S i  +F- 0 4  

31662E+02 
4.45'IE+OC 
3.014E+OC 
1. 4 6 4 E I O i  
I.913E+O I 
2.377Ef01 
3.409E101 
3.813E100 
2.622E-0 1 
3.290E-0 I 
2.336E-01 
6.218E-02 
3.653E.- 02  
6 - 6  I 3 E -  0 2 
2.961 E-0 2 
I . 8 0 9 E - O i  
8 - 9 1  8E-01 
5.272E-0 4 

2.394E+02 2 - 2 2 I E t O 2  
61377 i+GO I .L6OE+OI 
2 .456Et00 2.853FcUO 
2 - 1 1 5 F + 0 2  3-882E+02 
1 - 9 1  2EtO 1 1.906E+01 
2.351E+01 ?.314E+01 
3.358E+O1 3 . 2 4 5 E t 0 1  
3-r)ZTEtOO 3.864El00 
3.943E-01 2.LOOE--01 
3.065E-01 3.065E-01 
2.1 99E-01 2.097E-01 
5.543E-02 5.092E-02 
3.079E-02 2.647E-02 
7 . 3 8 2 ~ - 0 2  9 . 1 1 7 ~ - 0 2  
Z . L ~ ~ E - O ~  2 . 1 4 7 ~ - 0 2  
1.526E-02 1.312E-02 
2-463E-03 2.117E-03 
4 . 4 4 6 ~ - 0 4  3 . 8 2 0 ~ - - 0 4  

2 . 4 5 9 E r 0 2  
1.873E+OL 
3 .673Et00 
6.293E + O B  
1.574E+0 1 
2.259E+OI 
3.080EtO 1 
3.91 6 E + O I  
2.570E-01 
3.1 1 9 6 0  1 
1.988E-01 
4.56 1 E-0 2 
2.203E-02 
9.830E-02 
1.786E-02 
1 -091E-02 
1 -760E-03 
3.176E-04 

2.916€+02 
3.432E*O 1 
5.427E+00 
1 . 1 5 6 E + O 3  
1.839E+OL 
2.069EtO 1 
2.584E+01 
4.053E+00 
3 -525E-0 1 
3.096E-0 I 
1.619E-0 1 
2.992E--02 
1.079E-02 
8.073E-02 
8.725E- 03 
5.323E-03 
8 . 5 7 6 ~ - 0 4  
I -547E-04 

2.744EtO2 I .882E+OR 715S3FtOl  
3.974E+O I 2 n 9 11E+O I 9. 583E C 00 
5.825E+00 .1.292E+00 I .791E+UO 
1.34OFf03 7-01 2 E f O P  3.197EtOZ 
1.709E+01 1 - 6 1  i E  r O  1 I .473E+OL 
1 .737E+O1 L.562CCOL 1.373ECOL 
1.922E+OI 1=73SE+OI  1.622EtOL 
4.263€600 446*7E+00 5m2bbFt00 
3.775E-01 3 - 0 3  E E - 0 1  1 - 9 1  3:-0 I 
2.60 7E-0 1 1 - 7 7  5E -OL g "  14 I € -  02 
I -247E-01 8.OSiC.-02 7.761E-02 
1.557E-02 1.43%--02 3 ~ 4 6 0 E - 0 2  
1.709E-03 1.66€E-03 9.774E-03 
3.8435-02 6.1OeF-03 7 - 9 6 9 E - 0 4  
I -297E-03 7 - 0 2 E - 0 4  G.777E-04 
7.B33E-04 4.21 l E - - 0 4  7.842E-04 
I - 2 4 7 E - 0 4  6.679E-U5 1,-1435-05 
2 -235E -05 1.19 4E-03 I . I  0 5 E - 0 5  

1-284E+O1 
1.32 7E-01 
3. I ~ ~ E - O I  
3.670E-01 
6.866E+00 
5.931 E+OO 
7.368ECOO 
4 - 4 9 1 E t 0 0  
7.426E-01 

3-816E-01 
8.428E-03 
2.260C-03 
1.970E-04 
3.162E-05 
5e705E-06 

l.514E+O 0 
2.074C-01 

3.93 eE-0 1 
I .829E+00 
5.75 1 E -0 1 
2 .475Et00 
6.109E+00 
5.22 7 E t 0 0  
1 - 91  8ECO 0 
€.906E+04 
7.879E+OO 
9 - 0 3  9E+O 0 
6.471E-02 
1.557E-02 
?.726E--05 
I .245E-O5 
2.250E-06 

z . ~ ~ ~ E - o I  

I .480E+00 
2.393E-01 
2.684E-0 I 
4r7L 6E -01 
2.311E+OO 
7.011E-01 
1 .224Et00 
7.247€+00 
6.332E+00 
2-31 1E+00 

9 - 6 4  5 E t 0 0  
1.6568+00 
7.788E-02 
1 -867E-02 
5.944E-05 
9.579E-06 
1.732E-06 

~ . ~ I ~ E + o o  

1 .161Et03 6.019E+O2 5.406€+02 7 . 0 4 1 E i 0 2  9.748E+01 1.558€+03 1.718E+03 I.257Et0.1 4r5791;+02 4-16(rE+OI 3.84OEtOI 4.640E+Ol 

L.860E-04  9.648E--0: 8.666E-05 1.129E-04 1.563E-04 2.497E-04 2.755E--04 2s01EE-04 7 ~ 3 4 O E - 0 5  6.675E-06 6.155C-06 7 .438E-06  



l r e l l  
PO210  
DO213  

PO215 
P O 2 1 8  
A T P 1 7  
PN2L9 
R N 2 2 2  
FP221 
ACZZS 

U 2 3 4  
N P 2 3 7  
PI1238 
m u 2 3 9  
~ 1 ~ 2 4 0  
P U 2 4 2  
A M 2 4 1  
A 1 1 2 4 3  
C M 2 4 2  
C M 2 4 3  
cn244 

00214 

U Z 3 R  
PU238 

P U 2 4 2  
C M Z 4 2  
C M 2 4 4  
C M 2 4 h  

~ u z 4 n  

T O T A L S  
TABLE 
A C T U A L  

-I---- 

OVERALL. 
T O T A L S  
T 4 8 L E  
4 C T U A L  



10+3SL 1.1 
60-3EOb.S 
6 0 -3296 * 1 
50-31EO.Z 
SO-39L2.S 
co -3EEY.S 
EO-3ZLO.I 
20-40Z9.E 
2 0-3 050 ' 9 
10-3 6ZE.E 
ZD-328L'E 
00t3L59.1 
10-32L9.b 
00t3100-1 
ID-3ELO.; 
lO-3bZZ.D 
00+3Edl*I 
fO-31OO'E 
t.O-iL**.E 

10-JU06' I 
20-,LO0.1 
20-3LLb.E 
EO-31 IO. 1 
20- 3502.b 
BC -3iOE.E 
10-3995.; 
IO -35 20.2 

10-3651*5 
IO-3b82-E 
OO*3LBE. I 
30-3EEO-E 
00*32LV.I 
10-7Gb6'1 
10 -3LES.E 
10-38 1n.1 

50-3610.1 
20-35EE-2 
50-353Lb-L 
VO-3En9.2 
0 I-3ZZV.E 
11-3187.1 

0'0 

21-3SEC.I 
80-3061'3 

so-3e8s.i 

eo-3262-a 
20-3222.1 

8lO.Z 

lVl3l 

A1 
YJ: 
Jh 

a* 

I 
31 

V5 
as 



13 

H 3  
SE 82  
ae e 5  
ae  87 
sir a8 

11 e9 
s c  40 
7 R  90 
IF1 9 1  
z c  92 
Z P  93 
n e  93 
Z I  9 4  
4 0  95 
fi) a6 
*D 96 
MU 9 1  
no 9.3 
T C  YY 
RU YO 

P J l O O  
R U I I J I  
R U t U L  
H H L O J  
9U154 
80109 
P O 1 0 5  
RUl06 
P O 1 0 6  
P O Y D ?  
P O 1 3 L I  
A G I O 4  
P D l l O  

7E129 
TEN30 
cs133 
C 5 1 3 4  
8 A L 3 A  

nun00 

t i J i i a  

CSl35 
cs134 
5 A 1 3 7  
RA13S 
LA139 
C E l J O  
P P I 4 1  
C.5147 
N o t 4 3  
C E 1 4 4  
N D l 4 4  
NU146 
N D 1 4 6  
Pbi141 
S U I 4 7  
N S 1 4 8  
S U I 4 B  
NO 150 
st4150 
S Y 1 5 Z  
E U l S J  
St4154 
E 1 1 1 5 4  

~ i U 1 5 i  
GDI 5 1  
Sb*TOT 

rf i?AL 
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H 
¶E 

C 
cu  
SE 
K P  
9 8  
S R  

Y 
Z R  
Y B  
*to 
i C  
R J  
HH 
00 

4 G  
C D  
I N  
S N  

T E  
I 

X F  
c s  
R A  
L A  
C E  
PR 

s e  

hln 
a v 

s ,A 
E U  
Gr? 
T B  

D Y  
:I9 

E R  
T U  
T O T A L  

L . ~ + ? E + o ~  ~ . I B O E + O E  9 . 9 7 " ~ + 0 1  
I.203E-05 1.203E-09 l . 2 0 3 E - 0 9  
6.400E-12 t.397E-12 6 .397E- I2  
0.0 0.0 0.0 
1.69lE-04 1.691E-04 I . 6 9 l E - 0 4  
3.125E-04 3.492E-Oa 21876F-04 
I.092E-OE 8 . 5 1 2 C - - 0 9  8.841E-09 
2.937E+Ol 2.547E+OI 2.650L+0! 
2 .994ElOl  2.843F101 2.651E+01 
1.920Et00 3.74GL- 0 2  7 - 5 2 l E - 0 4  

1.320E+02 
1.203E-09 
6.40 I E - 1 2  
7.151E-33 
1.691 E-04 
3-q74E-0 4 
I -625E-03 
6.325E t0 1 
8.941EtOl  
1.004 E +02 
1.9.12E+O2 4 . 4 0 3 C + O C  8.48nE-02 2.147E-04 
1.560E-15 0.0 0.0 0.0 
5.569E-03 5.569E-02 5.569E -03  5.569E-03 
1 .977Et02 8r237F+0 1 4.13?L+Ol 5.259E+OO 
1 - 7 U 1 E t 0 2  8.237Et01 91139EIOl  5-25 '3E+00 

I.Ol"E+OO 3.681E-01 1.336E-01 6-396E -03 

1.953E-04 l . l67E--O5 7.001E-09 7.708E-15 

~ - ~ & o F - o s  A . ~ ~ o E - o ~  4.740~-05 a.7&0E-o~ 

~ . I ~ o E - o ~  ~ . O I S E - O ~  i . 9 0 5 ~ - 0 2  1 . 6 5 1 ~ - 0 2  

~ . ~ * ? E - o L  9 . 5 8 7 ~ - 0 2  1 - 7 8 4 ~ -  0 2  7 . 2 0 9 ~ - 0 4  
5- l?bE+OO 3.940r > O C  3.067C+00 1.4abE.>00 
6 - 1 9 7 E t 0 0  1.347EfOC 7.85OF-01 3.532E-01 
4: 5 6 0 ~ - 0 7  I .  9 L ~ E - O  E 1.9 I 3 ~ - 0 8  1.9 L ~ E - O ~  
1.954E-07 1.18OE-lC 6 .772t -26  0.0 
9.1155E+01 7.674Et0 1 6.582Et01 U.725Ft01 
~ - 0 h i F t 0 1  3.960Et0 1 3 . P h " E + O L  3.610E+Ul 
1.187E-01 3.002E-1C 4.669s-14 4.633C - 1 4  
3.260E+02 1.260E+02 5.170Ff01 3.573Et00 
3.108Et02 1.275E+Oi 5.232Et01 3.616F+00 
1.010E-02 1.742E-12 ta126E-13 6.304E-13 
5.41 O E + O  1 4-OBSE+O I 3.136Fc01 I . b Z O E + O l  

I .6 1 ?E-0 I 1.6 04 E-0 1 I .  592E-0 I 1.556E --0 1 
6.413E+00 5.750EtOC 5.194Et00 3 .845Er -00  
1.45bE-02 5.107E-02 1.794E-03 7.779E-05 
7.159'-02 2.158E-02 6.508E-05 1.784E-09 
7.5'0E-17 0.0 0.0 0.0 
8.61 7E-07 8.612E-07 8.607E-07 8.592E-07 
6.154E--LO 1.237E-21 2.485E-33 0.0 
6 . 1 5 3 5 - 0 E  9.600F-07 2.043E-07 3.008E-08 
1.814E+03 7.715E+02 5.07lE+02 2.738E+02 

7.530E40 1 2.451 E+Ol 4 . 8 1  8E-0 1 6.41 5E-06 
1.203E-09 1.203E-09 1.203E-OP 1.202E-09 
6.393E-12 6.378E-12 6.324E-I2 61173E--12 
0.0 0.0 0.0 0.0 
1.691E-04 1.691E- 04 1.689E-04 l.6B€E-O* 
2.082E-00 5.712E-05 6.178E-07 1.5345-12 

2.353E+01 1.4hXE+OI 2.762Et00 2.36eE-02 
2.354E+01 1.452Et01 2.763€+00 2.36tF-02 

B . ~ Q Z E - O ~  8 . 8 4 2 ~ - 0 9  8.e4zE-09 e a 8 4 i ~ - 0 9  

7.519E-01 7 . 5 1 9 ~ 0 6  7 . 5 1 ~ ~ - 0 4  7.51 e ~ - o 4  
3 .2 t7E -04 5.74eE-OA 7.1045-04 7.141i-04 
0.0 0.0 0 .o 0-0 
5.569E-0 3 5.569E-03 5 - 5 6 E C - 0 3  5 "  56 *E-03 
1.683E-01 1.7?8E--07 2 .23 '3 -28  0-0 
1.689E-01 1.798C--O? 2.235E-28 0.0 
4.74 O E - 0 5  4 4740E-05 4.74 0'-05 4.74 OE -05 
4.045E-05 1.162E-OB 7.927E-09 2 - 6 6  15-09 
i . 3 0 2 ~ - 0 2  5 . 0 3 5 ~ - 0 3  I . B L O E - O ~  I . ~ ~ P ' F - - O ~  

3 . 8 9 4 ~ 4 4  3 . 6 9 4 ~ - 0 4  ~ . ~ ~ Q E - o L  3 . 1 3 ? ~ - 0 4  
6.19lE--15 6.19lE-15 6 - l 9 l E - - 1 5  6.191E-15 

rl.145E-0 I 3.134E-03 3 "  5 6  IE-Oa 3.55 E - 0 4  
1.01 I E - 0 1  6.777E-09 1 -673E-8 1 7.12SE-I6 

0.0 0.0 0.0 0.0 
3.56 9E+O 1 2 . 1 4 2 E + O  1 4 - 8 5  OE+OO 4.20 IE-02 
3.2 16E +O I 2.026EtO I * I  020E * O  0 3.95 7E-02 
4 .  h6 9E-I 4 4.669E--12 A r665E--14 4.66 $E-14 
4 . 1 6 O E - O 2  1.202E-08 1.125E-08 1.  I 2 F E - 0 8  
4.2lOE-02 717Z2E--10 0.0 0.0 
6.317E-13 6.318E-13 6.318E-13 6.31EE-13 

1.497E-01 1.283E-01 7-484E-02 1.609E-02 
2.364E+O0 3.892E-01 I -267E-03 8-52SE-10 
4.173E-07 5-76DE-16 2.583E-16 2.585E-16 
4.S45E-1 7 0.0 0.0 0.0 
0.0 0.0 0 .o 0.0 

0.0 0.0 0 .O 0.0 

1.975EtOZ 9-598E+OL 1.436Ef01 1.525E-01 

L.PI~E-OR ~ . 9 1 3 e - - a a  i . 9 1 ~ ~ - 0 8  I . ~ L Z E - O B  

3 . 7 8 a ~ t o o  1 . 9 2 2 ~ - 0 2  1 . 7 8 5 ~ - i 0  0.0 

8 . ~ 6 8 ~ - 0 7  8.e.69~-07 8.~34~-07 7 . 2 4 ~ ~ - 0 7  

4 . 8 9 4 ~ - 0 9  3 . 5 8 0 ~ - 1 2  3 . 7 9 1 ~ 4 3  0.0 

5.539F-23 
1.703E-09 
5.671E-12 
0 .O 
I -673E-04 
3-901E-14 
8 -042E-09 
1.374E-09 

7 - 5 1  bE-04 
7.1 40E-04 
0.0 
5-551E-03 
0.0 
0.0 
4.739E- 05 
5 . 8 3 3 E - 1 1  
4 - 8 6  Tc - 23 
C.19lE-15 
3 - 104E-04  
3.539E- 04 
7.129E-16 
1.913E-08 
0.0 
1.797E-04 
3.742E- J9 
4 - 6 G V E -  14 

0.0 
6.31RE- 13 
0.0 

2.338E-25 
2-581E-16 
0.0 
0.0 
4.836E-07 
0.0 
0.0 

1.374E-09 

1 . 1 2 5 ~ - 0 8  

7.2998.- 05 

a. 1 4 3 ~ -  03 

0.0 0.0 0.0 
1.198E-09 1.152E-09 1.080E-09 
1.9092-12 3.564E-17 9.682E-28 
0.0 0.0 0.0 

3.790E-la 2 s 8 15E-14 1.7 15E -1 4 

0.0 0.0 0.0 
0.0 0.0 0.0 
7.485E-04 7.186E-04 6 - 7 1  3E-04 
7 - 1 1  LE-04 6.826E-04 6-378E-Oa 
0.0 0.0 0.0 
5.391E-03 4.322E-03 2-*69E-03 
0.0 0.0 0.0 
0.0 0.0 0.0 
4.735E--05 4.690E-05 4.615E-05 
2.717E-32 0.0 0.0 
0.0 0.0 0.0 
6. I 9 1  E-1 5 6.191 E-1 5 6 .  I 9  1 E- 15 
2.916E-04 1.5€3E-04 5.526E-05 
3.32fiL- 04 1.782F-04 C.300E-05 
7 -  129E- 16 7.12 9E -1  C 7. I 2 9 E - 1 6  
1.912E-C8 1.90SE-08 1.892E-08 
0.0 0.0 0.0 
le792E-04 1.744E-04 1.667E-09 
0.0 0.0 0.0 
4.669E--14 4.66'3E-Le 4.669E-.I b 
I - 125E-OB 1.1258--0 8 1.125E-08 
0.0 0.0 0.0 
6.31 BE-1 3 6.31 8E-I 3 6.31 A E - - l 3  
0.0 0.0 0.0 
2.107E-09 2.107E-09 2.107E-05 
0.0 0.0 0.0 
2.5R9E--16 2.589E-I6 2 . 5 8 9 E - 1 6  
0.0 0.0 0.0 

i . 5 2 0 ~ - 0 4  5.81 BE-05 1 . 1 7 a ~ - o 5  

B . R ~ Z E - O ~  8 . 8 4 2 ~ - 0 9  ~ . B L Z E - O S  

0.0 0.0 0.0 
2 . 6 7 2 ~ - 0 9  7.0.32~-32 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
7.853C--03 6. 038F-03 4.12 LE-03 
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-. t i 3  
SE 7 9  
s e  9 0  

.r 90 
v 4 1  

ZR 93 
NS 9 3 V  
L P  9 5  
NE 3s 
T C  99 

R U l O b  
R U 1 0 6  
Polo- r  
sn12ci 
TELZRH 
5Nl26  
5'3126 
S B l Z d H  
csa34 
cs135 
cs137 

C f i 4 9  

PA144H 

n . 4 1 3 7 ~  

mi 45 

~ ~ 1 4 7  
SI4151 
eu I 5 4  
EU155 
BUMTOT 

T o T a  

G WASTE 

I 0 . O Y . Y  1 0 0 n G K . Y  

0.0 0 . 0  
1 * 5 ? O E - R 4  5 a H l R E - 0 5  
0.0 0.0 
0.0 0.0 
U. 0 9.0 
7r4SSF-04 7e186C-04 

0 .0  0 . 0  
0 . 0  0.0 
5- 39 1 E- 03 
0.0 0-0 
0.0 0 . 0  
4.735E--05 4.690t-05 
,>.a 0 * n 
0.0 0.0 
? . q l h E - a ? I  1.5638-04 
4-  O R 3 E - U S  2. I S S F - 0 5  
2.41 * E - 0 4  1 ~ 5 0  3e--v 4 
0 . 0  0.0 
I . 7 Y P E - 0 4  l./d*F-04 
0 , o  0.0 
0 - 0  O I O  
0 . 0  0.0 

0.1 0.0 
0* 0 0." 
IO, 0 0 . 0  

I). 0 0. 0 
0.0 0.0 

-<.IIOE-O& ~ . S . ? S E - O &  

1-02 2E.-0 3 

u s 0  0.0 

7 .  R S ~ E - O ~  0. O J H F - O ~  

- .  



H 
3 E  
C 

cu  
Sf 
K R  
R e  
S I  

V 
Z A  
N 0  
uo 
T C  
R U  
A M  
P O  
4 G  
c c  
I N  
5 N  
5 0  
T E  

I 
X E  
c s  
B I  
L A  
C E  
DR 
N C  
D M  
S M  
E U  
GD 
r e  
O Y  
H O  
EU 
TI4 
T O T A L  

T A e i F  R.60. W A T T S  OF F 1 5 5 1 0 N  PRODUCT ELEHEWTS IN BWR C L A D D I N G  W A S T F  
85  A F U V C T I O N  O F  OECAY T I M L  (8A5IS = 1.0 HTHHI  

SM+0.05% F I-OYF 2.OYP 5.0VFI  L O I O Y R  3 0 - 0 I P  1 0 0 . 0 Y A  3 0 0 . 0 1 R  1 . O K Y  1 O . o ~ v  1 0 0 . 0 ~ Y  2 5 0 . 0 ~ Y  

4.444E-03 4-202E-02 3.97~-03 3 . 3 5 i ~ - 0 3  
L.44r)E-I 2 1 -444E-1 i I.444E-I 2 1 -444E - I  2 
I -877E-1 E 1.877E-1 E L - 8 7  ?E-1 5 1 -876F-15 
1.148E-35 0.0 0.0 0.0 

5.553E-07 5.580E-07 5.231E-07 4.30YE-07 
7.342E-Oe 1.678E-I I 7.391E-12 7.391E-12 
1. S O I E - 0  I 3.a60E-02 3.304E-02 3.076E-02 

5 . 0 8 5 C - 0 1  9.724E-OZ 3 . 8 6 O E - 0 1  8.8655-08 

4.2 I OE-o E 4.2 L OE-o e 4.2 1 O E - O ~  4.2 1 OE -08  

3 . 7 9 4 ~ - - 0 1  1 . 6 4 4 ~ - 0 1  i . 5 m - 0 1  1 . 4 6 9 ~ - 0 1  

9.290E-01 2.107E-Oi 4.054F-'14 4.129F-08 
e.319~-ie 0.0 0.0 0.0 
2.793E-06 2. 7 9 3 E - O e  2.793E-06 2.793E-06 
1.234E-01 5.076E-0: 2.461F-03 3.127E-04 
1.577t+00 7.895E-01 3.969E-01 5.044E-02 
2.81 OE-09 2.810E-04 2.8lOE-09 2 . 8 I O i I - 0 9  
I-EBOF-02 6.IOOE-OX 2.215E-03 1.060E-04 
2 - 2 9 9 E - 0 4  3.427E-OE 3.206E-05 2.780E-05 

1.733E-03 2r504E-04 3.781E-05 7.99lE-07 
1.669E-OC 1 . 2 3 3 E - O i  9.59LE-03 4 .530E-03  
7-323E-03 1.171 E-0 Z 6.644E-04 2.969E-04 
1.504E--0 5 8.848E- I i 8.849E-12 8.849E-I 2 
l . e B O E . . I O  I .135E-15 6.515E-29 0.0 
5 -443E-01 4.OL3E-01 2.989E-01 1-347E-01 
1 m 544E-0 1 1 555E- 0 1 1.5 19'Z - 0  L 1.4 I7E-0  1 
1.990E-03 5.032E-li 8.043E-17 8.092E-17 
2.315E-01 8.356E-02 3.62%-02 2.37GE-03 
2.258E+00 9.264-E-01 3.807E-01 2.628E-02 
2.437E-05 2.791E-IE 3 .196€- -25  0.0 
3.03lE-02 1.467E-02 1 .125E- -O2  5.092E-03 
1.896E-05 I.88IE-OE I.867E-05 1.824E-05 
3.755E-02 3.415E-02 3.143E-02 2.45LE-02 
1*253F--05 4.402E-Oe 1.596F-06 6.704F-08 
5-431E-04 1.758E-OE 5.3OLE-07 L.453E-11 
e a 8 o 5 ~ - 2 c  0.0 0.0 0.0 
9.547E-OS 9.541E-05 9.536E-09 9.519E-09 

5 . 7 5 7 ~ - 0 7  3 . 4 * 8 ~ - 0 5  ~ . o ~ ~ E - I I  1 . 3 3 a ~ - 1 7  

I.~LOE-IO z . L ~ ~ E - z ~  5 . 0 0 0 ~ - 3 6  0.0 
1.188E-OE 1.674E-05 2.4a7E--10 5.243E-12 
6.978E+00 7 . 6 6 4 E + O C  1.515E+00 5.7L5E-01 

2.535E-03 8.251E-04 I -622E-05 2-161E-LO 
1.444E - I  2 I -49-E- 1 2  1 - 44hE- 1 2 1.44 9E- 1 2  
1.875€--15 1.870E-15 1.8545-15 I .810E-15  
0 .O 0.0 0.0 0.0 
4.210E-08 4.205E-08 4.206tI-08 4.197E-08 
3.118E-07 8.557!Z-08 9 .254E- IO  2.27iE--15 
7.391E-12 7.39lE-12 7 1 3 9 l E - 1 2  7.391E-I2 
2.73LE-02 1.697E-02 3.206E--03 2 .746 i -05  
L.304E-01 8-103E-02 1.531E-02 1 - 3 1  LE-04 
8.735E-08 8.735E-08 8.735E-08 8.739F-08 
5.849E-08 1.024E-07 I.265E-07 1.272E-07 
0.0 0.0 0 .O 0.0 

I .004E-05 1.069E-11 1.331E-32 0.0 
I .620E-03 1.725E-09 2.147E-30 0.0 
2-01 O E - 0 9  2.810E-09 2-81 OE-09 2.81 OE-09 
6.702E-0 7 1.073E- 10 7.322E-11 2.45 EE- 1 1 
2.192E-05 8.477E-06 3.04 7E-07 2.276E-1 I 
8 . R R I E - 3 8  8.881E-18 8 . 8 8 l E - 1 8  8.88lE-18 
5.412E-07 5 ~ 0 3 S E - 0 7  4.327E-07 3 . 9 1  75-07 
1.300E-03 1.347E-05 4.785E-06 4.17EE-06 
8.494E-05 5.697E-07 1.40tE-14 1.06 ;E-19 
8.849E-12 8=849E-12 8.849E-I2 8.845E--12 
0.0 0.0 0.0 0.0 

1.263E-01 7.955E-02 I ~ 5 7 8 F - 0 2  1.551E-Oh 
8.042E--37 8-Oa2E-17 8.042F-17 8.04iE-17 
2.759E--05 5-067E-13 0 . 0  0.0 
3.059E-04 5-619E-12 0.0 0.0 
0.0 0.0 0.0 0.0 
1.359E--03 5.893E-Ob 6.401E-14 0.0 

1.62 3E -02 3.1 R I E-03 I.L29E.-OS 60 63 Ei- 12 
3.596E--LO 3o353E--18 3.36SE-18 3.374E-18 
3.67lE--19 0.0 0.0 0.0 
0.0 0.0 0 -0 0.0 

0.0 0.0 0.0 0.0 
7.590E--13 5.552E-16 5-R75E-27 0.0 
3.62 4E-0 1 2.053E-0 1 3 .90  5E-02 3.70 *E-04 

2 . 7 9 3 ~ - 0 6  2 . ? 9 3 ~ - 0 6  2 . 7 9 ~ ~ - 0 6  ~ . 7 9 a ~ - 0 6  

5 . 4 8 4 ~ - 0 2  z . ~ ~ I E - o ~  a .7oor -o3  4 . 6 3 1 ~ - 0 5  

1 . 7 5 5 ~ 4 3 5  1 . 5 0 4 ~ - 0 5  8.775~--06 L 88 O E - ~  

9 . 4 9 2 ~ - 0 9  9 * 3 e 3 ~ ' - 0 9  9 - 0 1  ~ - 0 9  s . 0 2 1 ~ - 0 9  

1 -865E-27 0.0 0.0 0.0 
1 e 4 4  *E-S2 I .  43 8E-12 1 .383E- I  2 1-29 6E-I 2 
1.6b3E-15 5.59.9-16 I.O45E--20 1.373E-28 
0.0 0. 'I 0.0 0.0 
4.1665-08 3.784F-08 1.449E-08 2.923C-09 
3.ZOO".-l7 3.145E-17 2.336E--17 I - b 2 3 C - - l 7  

1.595F-12 0.0 0.0 0.0 
0.0 0.0 7-617E-12 0.0 

8.731F-08 8.69BE-03 8.3bFlE-OR 7.800E-08 
1 .>TIE-07 1.264E-07 1+210E-07 1.130E-07 
0.0 0.0 0.0 0.0 
2.78bE-06 2.706E-06 2-01 7E-06 I.238E-Ob 
0.0 0.0 0.0 0.0 

7.391~--12 7 . 3 9 1 ~ - ~ 2  r . 3 9 0 ~ - a z  7 . 3 9 0 ~ - 1 2  

0.0 0.0 0.0 0.0 
z.a09~-09 z . ~ o ~ E - ~ Q  2 . 7 8 0 ~ - 0 9  2 . 7 3 6 ~ - 0 4  
5.38e~-t2 z . ~ I o E - ~ ~  0.0 0.0 
8.194E-iI6 0.0 0.0 0.0 
~ . ~ ~ I E - I B  8.881~-18 ~ . B B I E - I ~  0.881~-18 
3.871E-07 3.637E-07 1.919E-Oi C.89PE-08 
4 e 755E- 06 4.468E - O b  2.39aE -06 8" 16 OE-07 
I.067E-19 IaO67E-19 1.067E-19 1-0671-19 
8.849F--12 8.825E-12 8.810E-12 R a 7 5 2 C - 1 2  
0.0 0.0 0.0 0-0 
5 - 9 9 h E - 0 8  5-979E-08 5.819E-08 5 - 5 6 2 E - 0 0  
l aa69E-11 0.0 0.0 0.0 
8.011E-17 8.042E-17 8.042E--17 R-0425-17 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0- 0 
0.0 0.0 0.0 0-0 
8-586F-09 2.885E- I1  2.885E-I  1 7 - R R S E - 1 1  
1.772E-27 0.0 0.0 0.0 
3.374E-18 3.374E-I8 3.374E-18 3.374E-I8 

0.0 0.0 0.0 0.0 
5 1 3 5 e . 0 9  2.961E-LI 71846E-34 0-0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
8 -259E.- 06 7.849E-06 4.886C-06 2.4OhE-06 

0.0 0.0 0.0 a. o 
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RULOb 
9H106 
P O 1 0 7  
A 6 1 1 0 M  
SF3125 
S N 1 2 6  
58126 
SBl26M 
C S 1 . 3 4  
tSl35 
C S 1 3 7  
3 A 1 3 T H  
CElId 
P U L I 4  
PI4147 
5ML5l 

EU 155 
m a 5 4  

suu tu+ 

T W A L  

W A r r s  CF PRINCIPAL F I S S I O N  wr:wJc+ NUCLIOLS IY RUR C I L ~ D O I N ~  WASTE 
A S  4 F U N C T I O N  UF O E C A Y  TIMF (BASIS = 1 . 0  W f H M 1  

5 . 0 ~ ~  IO.~YH 3 0 . 0 ~ ~  1 ~ 0 . 0 ~ ~  3 n c . 0 ~ ~  1 . 0 ~ ~  I O . O K Y  IOO.OKY Z ~ O ~ O C I  

0. n 0.0 
3 . I 8 Q E - O B  1.44YE-08 
0.0 0.0 
0.0 0 .  [I 

0 . 0  0.0 
5 . 6 9 h E - 0 8  8.34 RE-0 8 
1 . 2 6 U E - 0 7  L s Z 0 9 E - 0 7  
0.0 U.9 
u s 0  0.0 
2.704E-06 2.01 1 % ' - 0 6  

a. D n.0 
2.1107f.-09 2.780'-.09 
0 .0  0.0 
0.0 0.0 
3 . 6 3 7 C - 0 7  1 *LJJYE--OI 
7- 5 4 4 E - 0 7  4.04 3E-0 7 
2-713Er06 1.9YOE-OL 
0.0 0. I 

0.0 0.0 
0.0 0.0 
0.0 0. I) 
0.  i) 0.0 
0.0 0 . 0  
0.0 0.0 

0.0 0 . 0  

5 . 9 7 9 ~ - - 0 8  5-81 w - u a  

0.0 0.0 
0.0 0 . 0  

7 . 8 4 8 E - 0 6  4 - 9 S 6 F - 0 6  

010 
2 . 9 2 3 E - 0 9  

0.0 
0.0 

7 . 8 0 0 5 - 0 8  
1-130E--U I 

0.0 

0. a 

0.0 l " T J B E - 0 6  

0b0 
0 - 0  
2.736F-309 
0.0 
g . 0  
e . n 9 2 ~ - 0 8  
i . 4 ~ x e - 0 7  
7.0 3 h E  -0 7 

0 - 0  
EmS6?F-08 

0r0 
0.0 

0.0 

0 .0  
0.0 
0 . 0  

0.0 
0.0 

2 . 4 0 6 E - 0 6  



T A e L E  a.62. PhCITO'iS F P O U  FISSION PQODUCTS IN BWR CLADDING WASTE 
a5 A FUUCrION O F  DECAY TIME (BASIS = 1.0  MTHH) 

18 GROUP PHOTON RELEASE RATES. PHOTOYSISECONO 
BASIS= METRIC TON O F  I N I T I A L  HFAVY METAL A T  A REPPOCESSlNG T I M E  O F  1 6 0  DAYS 

swco.o5* F 1 . 0 1 ~  2.01~ 5 . 0 ~ ~  1 o . o ~ ~  30-OIR 1 o o . 0 ~ ~  3 o c . 0 1 ~  1 . o ~  1 0 . 0 ~ ~  LOO.OKY 2 5 0 . 0 ~ ~  

EWEIN 

I .  ScnE-02 
2.EOOE-02 
3.750E-02 
5.15 '3 -02  

8.500E-02 
L.25OE-01 
2 . 2 5 O E - O l  
3.750E- 0 1  
5.750E- 01 
8 . E Q @ E - 3 1  
1 . 2 5 O E + O O  
I .753FItOO 
2 .250E+00  
2.750?+00 
3.500Et00 
5 .  O O O E t O O  
7 .000EtOO 
1.100E+01 

TOTAL 

ME',/S?C 

I .500E-02 
2 .  E C 0 5 - 0 2  
3 . 7 5 3 C - 0 2  
5.750E-02 
8 . 5  OOF- 02 
1 .250F-01 
2.2502-01 
3.750E- 01 
5 75 OE- 01 
9.50OE-01 
I -250Eb00 
1.750EL00 
2 . 2 5 0 E t 0 0  
2.750F+00 
3.500E+00 
5 . 0 0 0 E t 0 0  
7.000E+00 
1. L O O E t O l  

TOTAL 

G A M  POW 

8.195E * I  I 
I . 6 9 8 E i i  1 
1.624E+ L L  

9.515€+10 
6.677EI10 
8.2 12E+ 10 

7 .917E+l l  
I 196E+IO 
8.757€+09 
3"524E+08 
1 - 6 1  3Et09 
1.430E100 
1.869E-01 
2.589E-08 
1.6BOE-09 
I -062E-  IO 

1 . 5  a 3 ~ +  1 I 

3.5 I O  

2 . 8 5 4 E +  07 
8.331E+O6 
2.3971+06 
3 - 8 3 9 E t 0 6  
6.24  LE+O6 
S s 3 0 5 E + 0 5  
5.019E+05 
1-183€+07 
2nh26F+07 
1-31 TCI06 
3.190C905 
I .36OE*Ol 
2.357E-07 
1.18 I E-07 
8.698E-OD 
2.590C-08 1.68 OE- 09 

1 -063E-  LO 

2. I 4 2 E + 0 7  
5.133E+06 
1.656€+06 
2.460E+06 
3.492E+0 6 
3.353E+05 
3.2405+@5 
6.338E+Oh 
1.407E+07 
1.045FC05 
1.71 OE+OS 
7.290E+00 
2.35TE-07 
I.18LE-07 
5.598E-08 
2.590E-08 
1.6BOE-09 
1 -062E-1 0 

5.833€+13 2.372E+lZ 1.411€+13 6.091E+12 4.157E+12 2.403E+12 4 . 5 7 5 E t l  1 4 - 2 5 € € + 0 ?  9.485E+07 9.OIBE+01 5.61 1E+07 2.794E107 

1.753E+13 5 - 4 1 8 E l l Z  3 - 5 7 6 E t 1 2  I . 731E+L2  L.O49E+12 5 . 5 6 3 E r l l  1.065E+ll 1 . 0 5 C F t 0 9  2-J2OE+07 2.273€+07 1.235E+07 4.534€+06 

18 G R O W  S P E c i r I C  ENERGY R E L E A S E  RATES. MEWWATT-SEC 
BASIS= Pd€TPIC TON O F  I N I T I A L  H E A V Y  METAL A T  A REPROCESSING TIIIE 0- 1 6 0  D A Y S  

3 0 . 0 ~  ioo.oia 3 0 c . 0 1 ~  

I.230E+O 4 2 32 aEtO 3 2.07 CE +O 1 
4.244€+03 8.0378+02 7.2OtE+00 
6.090Et03 1 - 147EtO3 1.04 €E to1 
?.L03E+03 1.71€€+03 1 . 5 1 0 E + O I  
8110BE+03 1 - 5 2 7 E t 0 3  I . 3 7 t E + O I  
8.396E+03 1 - 4 5 2 E i 0 3  1 .25PE101  
1.848Et04 3.45 L E t O  3 2.96 ?E+O 1 
1 - 3 2  7E904 2 - 497E403 2.6 1 2E+O I 

L.017EtO4 9.330E+O2 9.030E+00 
1.095€+09 4.745E+01 4.224Ei00 
6.166E102 4.975E+01 4 15  IE-01 
3.628E-02 b.853F-03 5.8655-05 
3.934E-06 31244F-13 3.24 FE--13 
6.542E-07 3 - 09 9E-13 3. O b  4E- I 3  
1.295E-13 I.295E-13 1.29EE-13 
1.176E-14 1.176C-I4 1.17CE-14 
1.169E--15 1.169E--15 IaL6SiE--15 

4 . 5 5 2 ~ + 0 5  9 . 0 0 e ~ + 0 4  ~.OOIE+OZ 

1 0 . O K Y  L O O  . 0 K Y  25 O - O K Y  

4 .281E-01  3.2 I3E-0  1 2. I ZOE-0 I 
2.083E-03 1 . 2 8 3 E - O S  6.IOhE-02 
809C)OE-02 6.ZLOE-02 3.b97E-02 
2 . 2 0 R E . 0 1  1.415E-01 7.161E-02 
5.305E - U  1 2.96dE-0 P 1. I 6  6E-0 I 
6.632E-02 4.191E-02 2.072E-02 
I.309F-01 7.2905-02 2.831E-02 
4.435€+1>0 2.377E*00 8.404E-01 
I . 5 1 0 C + 0 l  8.092E+00 2.861E+00 
1 .120EC00  5.988E-0 I 2.1 17E-01 
3n98C3F-0 S 2. I37E-0  1 7.55 ?E-02 
2.390E-05 1.276E-05 4.511E-06 
5.304E-13 5.304E-13 5.304E-13 
30 2 4  8E--13 3.24 8E--13 3.24 8 E-1 3 

1.295E-13 I .295E--13 1.295E-13 
1.176E-14 1.176E-14 I . 1 7 6 E - I a  
1.169E-I5 I -169E- I  5 1.169E-15 

3 . 0 4 4 ~ - 1 3  3 . 0 1 4 ~ - 1 3  3 .oa) i~ - -13  

1.153t+07 5.418E+OC 3.576E106 I.73LE+06 L.O49E+06 5.569E+05 1 - 0 6 5 E t O S  1.05OE903 2.420E*OI 2.273€*01 I.Z35E+OL 4.534EtOQ 

2 .811E+00  8.684E-01 5.732E-01 2.775E-01 I.682F-01 8.926E-02 1.707E-02 I + 6 8 8 i - O d  3a879E-06 3*643C--06  1.979E-Of, 7-268E-07 
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APPENDIX C: CHARACTERISTICS OF LMFBR SPENT FUELS, HIGH-LEVEL 

WASTE, AND STRUCTURAL MATERIAL WASTE 
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Appendix (2.1: Characteristics of LMFBR Core and 

Core p l u s  Axial BI.anket Spent Fuel. 
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TAEI5  C.1.  G9AMS O F  ACTIVATICN *RODVCT ECEMFVTS I N  LMFBR C n R F  AND C O R E I I X I A I .  RCANKET S O E Y T  F E L  
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T O T A L  
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C O I I R  . iSS'f 10.03 180.00 I a O Y R  2 . 0 Y R  5 . O Y R  CORE A5SY 9C.OD 180.00 l.OYR 2.OYR 5.OYP 

4.112E+00 4.112E100 4.112F+OO 4.11?E+00 4.LllE+OO 4 . 1 l l E + 0 0  5.799E+OO 5.799E+00 5-799EfOO 5.790Et00 5-799E100 E.798Et00 
9.485E+OO 9.385EcOC 9.485E+00 9.485i+dO 9.485E+00 9.486E+00 I r 4 2 t E + O l  1.42CEeOI I-*26ELOI I .a26E+01 1-426F+OI  l .*26E+OI 
1.169E100 1.169EIOC 1.169E+00 1 .160Ft00 1 .169Et00 1.169Et00 1 0 2 0 4 F 1 0 0  1 . 2 0 4 E t 0 0  L . Z O Q E + O @  I .204Et00 1.204E+00 1 - 2 0 4 E t 0 0  
1.076E-02 1.076E-02 1.076E-02 1.076E-02 1.076E-02 1.076E-02 i s h 3 9 E - 0 2  1.63SE-02 I.639E-02 1.639E-02 1.639E-02 I - 6 3 9 E - 0 2  
6.217E+OO 6 * 8 1 7 E + 0 0  6.217E+00 6 - 2 1  7 F I O O  6.217Et00 6.217E+00 2.904F+00 2.904EC00 2.90?E+O0 2.904F+00 2.9045+0@ 2-904E+00 
7.4qlEC02 7 . 4 l l E 1 0 2  7.481Et02 7.481E102 7.481€+02 7.481EC02 3 ~ 4 6 3 E + 0 2  3.462E+02 3.463E+02 3.463F+02 3 .463t+02 31.463Et02 
3.547F+02 3.547E+Oi 3.547E+02 3-547EC02 3.547Et02 3.547E+02 1.359E102 1 .35 tL102 L.353E*O2 1.358E-102 I .358E+02 I.358E+O2 
1 .3355t05  1.336EIOE 1 - 3 3 6 E t 0 5  1.336E*05 1.336E305 1.336E+05 1.331E+05 I.33LE+05 1.33kE+O5 I.33LE+05 1.33IE+05 1.331E+O5 
1-069ECOI 1.019E101 1.069Et01 1.0/'3F*01 L.069E401 1 .069Et01 1-069E+Ol  1 . 0 6 5 E + O I  I .069E+01 l.O69E+Ol 1 .069Et01 1.069Et01 
5.6095-04 5.6lOE-04 5.6lOF-0d 5.610F-04 5.610E-04 5.610E.-04 8.37ZE-04 8.371.5-49 8 -373E-04 8.373E-09 8.374C--04 8.37*E-~04 
1.499E+01 1.499E601 I.499EtOP 1.49YZ)OI 1.499F101 1 .499Ei01  1-495E+01 1.49SE*OL I - 4 9 9 C + 0 1  1.49YEiOL L.499E+OL 1.499Et01 
2.068E400 2.015EtOC 2.068E+00 2 .068Et00 2.068ElOO 7.068E100 2-101E300 2.101E+00 Z r l O l E 1 0 0  2.LOIE+OO 2.101E+00 2.10LE+OO 
1*871E+02 1.87LE+O2 1.871€+02 1.871E+02 1 . 8 7 1 E t 0 2  1.871E102 7.646E+01 7 .44EEl l l l  7.446E-01 7 .446EiOl  7.446E+O1 7.446E+OI 

2.457E402 2.457E102 2.457E+O2 2.bSTFtO2 2.457E+02 2.457Et02 I .06 tF+02 1.064Ef02 1-064F+02 l r 0 6 4 i * O : '  1.064E102 1.064€+02 
4.5878-03 4.491.5-02 4.375E-03 4.296E-dd 4.273E-03 4.272E-03 6.410E-03 6 - 2 4 1 5 - 0 3  6.087E-03 5.970E-03 5.936E-03 E.934E-03 
513005+00 5.300E+OO 5.300E+00 5.300Ft00 5.300Ei00 5.300EC00 5.299E+00 S.300F+00 5.300E+00 51300F+PO 5.30OEi00 5.300Et00 

3.003E-03 31903E-01 3.003E-03 3 . 0 0 3 t - 0 3  3.003E-03 3.003E-03 4.528E-03 4.52eE-03 4.528E--03 4.528E-03 4.528E-03 9 . 5 2 8 E - 0 3  
1.997E+00 L+i97E+OC Lm997EtdS 1+997E+00 1.997€+00 1.997E+00 L.996Et00 1.996E-100 I.996E+00 Im99EEt00 1.996Et00 1.996E+00 
3.119E.-04 1.504E-04 8.30SE--05 3.604iI-05 2.440E-05 2.4055-05 1.705E-04 2.26 IE-04 1-282F-04 5.297E-05 3.529E-05 2.475E-05 
1.566E+02 I.Sbl6ECOi 1.566E+O2 1.566€*02 1.566E'OQ 1.566E+02 5 r 4 5 7 E t 0 1  5.457EQ01 5.457E+01 S.457E+Ol 5.457E+OL 5.A57E+O! 
1-334E+OI 1.374F+OL I .378ECOi 1.378i.+Ol 3.37YE+O1 1.378@+01 1.752E1'01 1.807FC01 1 - 8 1 3 E + 0 1  1.813E+Ol 1 . 8 1 3 E + 0 1  1.813F+OI 
1 - 7 6 1  E+05 1.7bLEt05 1 . 7 6 l E i 0 5  1.761E+05 I . 7 6 1 E i 0 5  1.761E+05 5 - 9 7  IE+O$ 5 - 9 7  lE+OQ 5 rY71E+O4 5.972Et04 5.972E104 5.973Et04 
1.9011I404 I .900Et04 1.900F+04 1.900E+O& I.900E+04 1.900E+O4 6.36REi03 6 r 3 6 1 E i 0 3  6.363F+03 6.36OE+03 6.356EC03 6.356Ei03 
6.651E+05 6 .651Ei05  6.65IE+05 6.651E105 6.651E+05 6aBS1E+05 2.256E105 2.25tF+05 2.25CEe05 2.256E+05 2-?56E+05 2.256E+'15 
2 . 0 7 5 E + 0 2  2 . 0 0 0 E 4  0 2  1.968E+02 1.948€+02 1.94LE+02 1.935E+02 L n 2 9 9 F t 0 2  1.197St02 I . 1 5 5 E C 0 2  I.I28E+Q? I . 1 1 9 E + 0 2  L,LlOE+OZ 
1.398E+05 1.398E+OC 1.398Ft05 1 -398FcO5 1.398E*05 1.398E+05 4.726E104 4 - 7 2 C E l 0 4  4.726E+04 4.726€+04 4+726E+04 4.72EEi04 
9.302E+02 9.307Et02 9.302E102 9-302EcOZ 9.303EtO2 9.304€+02 3-1SCE+02 2.15CEt02 3.156E+02 3.157E+02 3.157F+02 3.159'+02 
4.054E+Ol 4.052F+Ol 4-05*E+Ol ).059F+01 4.054E+Ol 4.05aE+01 4 - 0 6 3 E l O l  4.061€+01 4-062ELOI  4r062E+01 4.062ECOl 4.062Et01 
l r 0 4 4 E - 0 2  I.OC4E-02 1.044F-02 1.044E-02 1.094E-02 1.044E-02 1.422E-02 1.422E.-02 1-422E-02 1.422E-02 1.422F-02 1.422E-02 
3.959E-05 3.981E-OE 3.959E.-05 3.989E-05 3.989E-05 3.9R9E-05 6.107t-05 61107E-05 6.1O.iL-05 6.107E-05 6.107F-@5 6 .107E-05  
I.266E-14 1.267E-14 I.267E-14 1.267E-14 1 . 2 6 7 E - 1 4  1.267E-14 2 o O a l E - 1 4  2 - 0 4  E - 1 4  2.347E-14 2.047E-14 2.041E-19 2.047E-14 
2 . 7 0 L E - I C  2.734E-16 2.734E-16 2.734F-16 2.IJ4E-16 2.734E-16 4-365E-16 4.42iE-16 4.422E-16 4.422E-16 4.4225-16 4.472E-16 
6.56aE-07 5.795E-07 5.570E-07 5.484F-07 5.472F-07 5.4blE--07 1aO5JE-06 9r29CE--07 8.935E-07 8.797E-07 8.779E- 0 7  8.76OE-07 
2.710E-06 2.480E-06 2 .49 iE-01 2.504E-05 2.504E-06 2.504E-06 4.141E-06 3.79EE-OG 3.826E-OE 3.83tE-oh 3.837E-06 ?.837E-06 
4 -451E-0 I 4.493E-0 1 4.492E-0 I 4.49 I F - 0  1 4 -49  1 E - 0  I 4.49 1 E - 0 1  6 -706E-0 1 6.76 5E-01 6 - 767E-01 6.765E-01 6-766E-0 I 6.766E-0 1 
1 .033Et02 1.032E+02 L.032€+02 1.03ZF102 1.032E+O2 1.032E102 3.497CtOl 3.49EE+01 3.495€+01 3.495E+OI 3.495E+01 Z.49SEt01 
2.411Et04 2.411E+04 2 .4 l lE+O*  B a 4 1 I E + 0 4  2.41 LE+O.% 2.411E104 8.109E+03 8-lOEE+L)B 8 .108C+03  8.108EtO3 8.108E+03 e.LOBEI03 
6.252E+00 6.20hEcOO 6.286EC00 6.285F+00 6.286CrOO 6.286E+00 8.493Et00 8r540E+00 8.5*0Ft00 8.540E+00 8.540EC00 e.540E+00 
I.681E101 I.681E+O1 I.h81E+Ol l . 6 8 I E t O l  1.68LE+OI 1 .681ElOl  2 . 3 0 e E t O I  2 ~ 3 0 E E t 0 1  2.30BEtOl 2.307E+01 2 .308Et01 2.30REt01 
2.069E-03 2.469E-02 2.551E-03 2.57lE-03 2.572E-03 2.572F-03 3.299E-03 3.931E-03 4.062F-03 4.0lLE-03 4.095E-03 4.095E-03 
3.504E-04 3.506E-04 3 . 5 0 8 E - 0 4  3.511E-04 3.518E-04 3.539E-04 5.104E-04 5.101E-Od 5.IO9E-04 5.114E-04 5.I23E-Ob 5-15LE-04 
8-574E-02 8.563E-Oi 8.555E-02 8.543E-02 8.532E-02 8.526E-02 8.074E-02 8.ClhCE-02 8.049E-02 8.033E-02 8.01 B E - 0 2  8 . O l O E - - O 2  

7.839E-01 7.R39E-01 7.819E-01 7.83'3F-~01 7.839E-01 7.839E-01 4.762E-01 4*762C.-O1 4.7625-01 4.76ZE-01 4.762E-01 4.762E-01 
4.652E+OL 4.652EtOI 4.652Fc01 4.6S2E+01 4 .652Et01 4.652€+01 I.952ECOI 1.952[I+OI 1.952E+01 1.952E+01 1.952ELOI I .952E+01 
7.185E--02 79202E-42 7-185E-08 7.132E-02 7.014E--02 6.772E-02 9.828E-02 9.851E-02 9.829E-02 9.756E-CZ 9.595E--02 5.264E-02 
7.2295-03 71751C--92 8.197E-03 9.004E-93 L.032E-02 1.276E-02 I.072E-02 1 ~ 1 4 7 E - 0 2  1.206E-02 1.317E-02 1.497€.-02 1.832E--02 
1.762E-06 L .  7 9 1  E-0 C 4 -80 1 E-06 a. 81 OF -00 4.8 L 3F-06 4.8 l4E-06 7 58 E - 0 6  7.63 IE-06  7.64 7E-06 7.662E-06 7.667E-06 7.668€-06 
2.05./E-.07 2.0323E-07 2.058E-07 2.058E-07 2.058E-07 2.058E-.07 3.314E-07 3.314E-07 3.314F-07 3.314E-07 3.314E-07 3.314E-07 

8.703E-21 1.914E-2C 2.89SE-20 4.657€--20 7.364E-80 1.167E-19 
9.351~--2* 1 . 8 5 0 ~ - 4 2  3 . 6 5 8 ~ - 6 3  0.0 0.0 0.0 

9a6OBE-15 9.600E-IC 9.600E-15 9.600E-15 9.6OOF--I5 9.600E-15 1.506E-14 l . S 0 F t - - l 4  1 -505E-14 L . 5 0 5 C - 1 4  1-505F-14 1.505E-14 
1.572E-I1 1.023E-lC 9.533F-17 8.324E-17 6.390E-I7 2.893E-17 2.4835-11 I.635E-L6 1 .527E-I6 1.337F-16 3-024F--15 4.633E-17 
4.8SOF-08 4.956€--0e 5+053E-OD 5 ~ 2 4 7 F - - 0 3  5 . 6 1 b t - 0 8  6.615t-08 6.699E-08 6.851E-08 7.000E-08 7-300E--08 7-BGYE-08 S-412E-08 
2.138E-0 3 2.342E-0 2 2.499E - 0 3  2.71 ZE-0 3 2 89 1 E-0 3 2.907E-03 2.704E-0 3 2.94 iE-03  3.125E - 0 3  3- 372E-03 3- 572E-0 3 2.56 2E-0 3 
2.420E+Q0 2.42OECOC 2.420E+00 2.42OE+OO 2.420E+00 2.420E+00 2.390Et00 2 .39 iE+00 2 . 3 8 9 E t 0 0  21389E+OO 2.389Ft00 2.389EtOO 
4.646E -0 2 h. 497E-02 4.445E-02 4.41 48-02 4 - 4 0  8 E  -0 2 4.408E-02 6.35tE-02 6.13 2E- 0 2  6.053E- 02 6.005E- 02 5.995E-02 5.99 5 E - 0  2 
3.452E-02 3.609E-02 3.66-11E-02 3.693E-02 3.699E-02 3.699E-02 4.850E-02 5.08CE-02 5-165E-02 5.213E-02 5.223E-OZ 5 . 2 2 3 E - 0 2  

1.572E-06 1.972E-Ot 1.972E-06 1.972C - 0 5  1.972L-Ob 1.972E-06 3.185E-06 3.18EE-06 3r185F-06 3.185F-@6 3.18EE--06 2 . 1 8 5 E - - O E  

1.799E-07 1.812E-07 1.812E.-07 I.812E-07 1.812E-07 1.812E-07 2.099E-07 2.93CE-07 2.930E-07 2.930E-.07 2.930E-07 2.930E-07 
5,525E-13 6.300E-I3 6 -214E-13 6.126E-13 6.080E-13 6.070E--13 8 - 9 4 0 E - - 1 3  l ,O lSE- I2  1.006E-12 9.912E-13 9.338E-13 9.822E-I3 
I.510E-14 2.917E-14 3.785E-14 4.668E-1+ 5.123E-14 5 . 2 5 l E . - 1 9  2.?44E-14 4-72OE-14 6.174E-14 7-553E-14 8-290'--19 8.448E-14 
1.317E-04 1.533E-04 1.615E-04 1.695C..04 1.733E-04 1.?39E.-04 1.868E-04 2 . 0 4 E C - 0 "  21157E-04 2 . 2 6 . ¶ E - O I  2 ~ 3 1 4 E - 0 '  2.32IE-04 
1.896Et00 l a 8 9 5 F + 0 0  1.895Et00 1.895t i00  1.895El00 1 . 8 9 5 E t 0 0  1.860E+00 1.855Et00 1 .859E+00 1.859E.100 1 . 8 5 9 t t 0 0  1-855E100 
9*742E-02 9.784E-02 l o 7 9 7 E - 0 7  9.804E-02 9.806E-02 9.806E-02 I.294E-01 1.29SE-01 1 . 3 0 1 E - 0 1  1-302F-OL 1.302E-01 1.302E-01 
8 0 3 3 3 C - 0 1  8.380E-02 8.787E- 03 8.391E-03 8 .39 lE-03 8.39LE-03 1.268E-02 1 . 2 7 C E - 3 2  1 - 2 7 6 s - 0 2  1.277E-02 1.277E-02 1.277E-02 

s . a 9 9 ~ + 0 3  5 . 8 9 9 ~ + 0 ~  ~ . 8 9 9 ~ + 0 3  5 . 8 9 9 ~ 1 0 3  5 . 8 9 9 ~ + 0 3  5.899c+o3 2 . 0 o e ~ c o 3  Z . O O E C + O ~  ~ . o o @ E + o ~  2 . 0 0 a ~ ~ 0 3  2 . o o e ~ i 0 3  z . 0 0 8 ~ t c 3  

2.076~--04 L . R ~ ~ E - O O  1.827~-04 1 . 8 2 0 ~ - 0 4  1 . 8 2 0 ~ - 0 ~  i . 8 2 1 ~ - 0 4  2 . 8 8 6 ~ - 0 4  2 . 5 6 4 ~ ~ 0 4  2 . 5 0 9 ~  -04 2.499~-(14 2 . 4 9 9 ~ - 0 ~  z . ~ o I E - ~ ~  

2 . e 4 2 ~ + 0 1  2 . a " r i ~ + o i  ~ . 4 4 i ~ + o i  2 - 1 4 1 ~ + 0 1  2 . a 4 1 ~ + 0 1  2 . 4 4 1 ~ ~ 0 i  Z . ~ O E + O I  P.~ISE+OL 2 . 4 1 9 ~ + 0 1  2 . 4 1 9 ~ ~ 0 ~  2 . 4 1 9 c + o ~  2.419E+Ol 

7 . 6 6 2 ~ - 1 8  8 . 3 4 8 ~ - 1 e  8.338~--118 8 . 3 2 0 ~ - - 1 e  8 . 2 9 3 ~ ~ 1 8  8 .250~- -18  1 . z ~ o E - - L ~  1 . 3 5 ~ - - 1 7  I . 3 4 9 ~ - 1 7  1 . 3 a 6 ~ - 1 7  1 . 3 4 2 ~ - 1 7  1 . 3 3 5 ~ - 1 7  

9 . 3 5 5 ~ - 2  3 6.198c.-2 4- . 9 9 4 ~ - 2 9 - 3 . 8 6 7 ~ - 2 8  - 3 . 0 3 3 ~ - 3 6  0. o 

4 , 4 2 4 ~ - 0 8  4 . 7 7 7 ~ - o e  4 . 6 3 7 ~ ~ 0 8  4 . 5 4 2 ~ - 0 8  4 . 5 2 2 ~ - 0 8  4 . 5 2 2 ~ - 0 5  7 . 1 4 4 ~ - 0 8  7 . 7 1 ~ - 0 8  7 . 4 8 7 ~ - 0 8  7 . 3 3 4 ~ - 0 8  7 . 3 0 3 ~ - 0 8  7 . 3 0 2 ~ - 0 8  

7 . 4 0 6 ~ - 0 9  I . O T ~ E - O E  1.223~-08 i . 3 1 3 ~ - 0 8  1 . 3 3 2 ~ - 0 8  1 .332~-08 1 . 1 9 e ~ - o 8  I .~&ZE-O~ 1 . 9 7 7 ~ - 0 8  2 . 1 2 3 ~ - 0 8  2 . 1 5 3 ~ - o e  2 . 1 5 4 ~ - ~ 8  
6.037F-20 6.105E-2C 6.105E-20 6.10YiI-20 6.105E-20 6.105E-20 9.769E-20 9.875E-20 9.879E-20 9s879C-20 9.879E-20 5.879E-20 
I.549E-19 I.PI6E-15 1.881E-19 2.220E-19 2.688E-19 4.894E-19 1.57tE-19 1.74EF-19 1.90'2E- 19  2.248E--19 2.917E-19 4-921E-19 
2.389E-13 2.922E-I2 3.454E-13 4 .55 lE-13 6.714E-13 1.3iOE-12 3.24$E-13 3.970E-13 4.605E-13 6.190E-L3 9.137F-13 I.798E-12 
I .000E+00 I . O 0 0 E + 0 0  1.000E+00 1 .OOOE 100 1.000E+00 1 . 0 0 0 E t 0 0  1.000€+00 1.00OE+00 1.000Et00 l.OOOF+OO 1.000E+00 1 . 0 0 0 E 1 0 0  

4.238E-06 2.807E-OC 1.789E-06 7.073E-07 1.136E-07 4.700F-LO 5.80iE-06 3.84EE--06 Es451E-06 9r692F-07 1.556E-07 t.433E-IO 
1.16SEt00 I.167EtOC 1.167Et06 1.167E+06 1 - l 6 7 E $ 0 6  L.l67E-,06 4.83SE+05 4.83EC-105 4.835Et05 4 ~ 8 3 5 E + 0 5  4.835Et05 4.835Et05 

4 . 0 0 0 ~ - 0 1  4 . 0 0 0 ~ - 0 1  4.000~..01 4. OOOE-OI 4.000~-01 4 . 0 0 0 ~ - 0 1  4 . 0 0 0 ~ - 0 1  4.000~- -01  4 . 0 0 0 ~ - - 0 1  4 .000~. -01  4 . 0 0 0 ~ - 0 1  ~.OOOE-OI 
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T A B L E  C . 3 .  C U R I E S  OF A C T l V A T l O N  PSODUCT ELEMENTS I N  L M F B A  CORE &NO C O R E + I X I A C  B L A N K E l  SPEYT FUEL 
A 5  A F U N C T l O N  OF OECAY T I M E  i J A 5 I S  = 1.0 HTHW) 

C O + A R  A S 5 Y  90.00 180.00 I - O V P  2 . O Y R  5.OYR CORE ASSY 9C.9D L 8 O . O D  1 . O Y R  2 . 0 Y R  5.010 

fs86OE+Ol 3.453E+OI 3.405E+OI 3 . P L O ’ + Q 1  3.129€+01 2 .694El01  9.92EE+01 4-73LFtOL 4 - 6 7 1 E t O l  4.539E+OL 4.292E+Ol 3.627Et01 
1.742E+00 0.0 0.0 0.0 0.0 0.0 2.765€+00 0.0 0.0 0.0 0.0 0.0 
2.014E-01 0.0 0.0 0.0 0.0 0.0 2.934E-01 0.0 0.0 0.0 0.0 0.0 
9-175C-04 3.70RE-05 3.706E-05 3.705.5-05 3.706E-05 3.705E-05 I -408E-03 5.86?::-05 5.865E-05 5.865E-05 5.8658-05 5.865E-05 
7.320E.-01 0.0 0.0 0.0 0.0 0.0 L-OI8EIOO 0.0 0.m 0.0 0.0 C r O  
2.067EC02 3 . 3 8 1 E f O C  3.381€+00 3 . 3 8 0 E f 0 0  3.380€+00 3.379Et00 3 + 1 2 C E + O 2  4.942E+00 $.943E+00 4s942E+00 4.992E+00 4.940Et00 
2m119E+03 0.0 0.0 0.0 0.0 0.0 3.2161+03 0.0 0.0 0.0 0.0 0.0 
8.3D3Et00 0.0 0.0 0.0 0.0 0.0 1.250€+01 0.0 0.0 0.0 0.0 0.0 
4.546€+00 0.0 0.0 0.0 0.0 0.0 6.767E+00 0.0 0.0 0.0 0.0 0.0 
7 . 1 5 n ~ t o c  0.0 0 .O 0.0 0.0 0.0 1.131E+OI 0.0 0.0 0.0 0.0 a.0 
1.0901+0? 2.592E-04 2.428E-04 2 . 1 2 1 E - - 0 4  1.6?5E-04 7.307E-05 1 .476E+02 3s$L €E-04 3.201E-04 2.796E. 04 2.142E-04 9.b3EE-05 
7 .017EtOl  0.0 0.0 0.0 0.0 0.0 1 . 0 6 2 E + 0 2  0.0 0.0 0.0 0.0 0.0 
2.260E+03 0.0 0.0 0.0 0.0 0.0 3+413E+03 0.0 0.0 0.0 0.0 0.0 
8.735€+02 4.250E-Oe 4.2.19E-08 4.247E-08 4.242E--03 4.229E-08 I - 3 1 9 E t 0 3  6 . 7 2 3 E - - 0 8  6 - 1 2 1 E - 0 8  6-718E--08  6.711E. 0 8  6.689E-08 
3.214E+OI 4.052E-01 5.165E-03 6.932E-07 4.243E-08 4.229E-08 4.5OOE+OI 5,66eC--O1 7.225€--03 9.774T--O? 6.711E-08 6.690E-08 
I.817E+01 8.907E+OC 4.381Et00 1.019E100 5.738E-02 1.024E-05 2.691E+01 1.31 5 E + O L  6.494Et00 1.509EC00 8.499E-02 1.517E-05 
I.O87E+00 9.042E-04 9.042E-04 9.04XE-04 9.042E-04 9.042E-04 I - 4 9 4 E t 0 0  1.231E-03 1.231F-03 1.231E-03 1.2315-03 1.231E-03 
2.50OE+OO 4.362E-01 7.373E-02 2.19AE-03 3.169E-04 3 . l l l E - 0 4  3.915€+00 6.597F-01 I .115E-01 3 .315F-03 4.7615-09 4.704E-04 
5-6C4F-02 2 - 0 9  1 E - - 0  8 2 .09  I €-OB 2.09 I € - O R  2 09 L E-08 2.09 1 E-08 8.57 IE-02 3- 15 LE-03 3 * I5 I E-08 3.15 I E-08 3.15 I E-08 3-15 1 E-08 
1.275E--OI 8 r 3 6 4 E - 0 5  5.704E--02 2.515E.-02 5.500E-03 6.713E-05 1 -845E-01 1.213E-01 8.2?2E-02 3.763E-02 7.975E-03 S . 5 9 9 E - 0 5  
2.685E+Ol 4.44OE+00 2.109E+00 4.556.5--01 2.220F-02 2.571E-06 4.06EE+Ol 6.71 P F S O O  3.189E+00 6 i 8 8 9 E - 0 1  3 . 3 5 8 8 - 0 2  Z.887E-OZ 
I . 1 3 2 € + 0 1  0.0 0.0 0.0 0.0 0.0 1.709Et01 0-0 0.0 0” O 0.0 3.0 
I -922EiO 5 3.68%E-- 1 2 3.684E -1  3 3.68.*E-13 3.684E-- 1 3 3.689E- I 3  2.70 OE+O5 5- 5 4  3C- I3 5 -543E- 13 5.543E- 13 5 -543E-13 5.54 2 5  - 11 
4.1B2Et04 4.303E+Ol 4 - 5 2 9 E t Q 2  4.400Ei00 4.735F-Ob 5.900E-I6 5*829E+04 5-977E+03 6.291E+02 6-112E+00 6+576E-04 8.194E-16 
6 ~ 6 9 5 E + 0 5  D.207E+O4 6.722E+Ol a.457€+04 I .983Et04 L.745E+03 8.159E+05 1-235E+05 1.015€+05 6.728E+04 2.992E+04 2.633E+03 
1.054E+04 1.629E+04 1 - 4 9 8 E t 0 4  1.301E+04 9.960€+03 4.476E+03 2 .550El00  2.23tC104 2.05AI”OQ 1.787E+04 1.368E104 E.l48E+03 
4.155Et05 l .710E+Of 7.247E+04 I .405F*01 2.69aEt03 1.602E+03 5.608E+05 2 .309Ec05  9.763t+04 I .89 lE+04 3.608E+01 2.144EtOZ 
1.087E103 3.091E+02 3.086Et02 3.074E+02 3.051E102 2.964Et02 I - 4 9 l E + 0 3  4-218E+02 4.210€+02 4.195E+02 4+164C+02 4.072€+02 
1-966E+03 3.095E-15 6-578E-26 1.495E-47 0.0 0.0 2 . 7 0 3 ~ + 0 3  4.76~e-15 I . O I P E - ? ~  e.3az~-a7 0.0 0.0 
7.436E+Ol 2.742EIO I Z-L23E+OI I.25.QE+O1 4.440E+00 1.972E-01 1 -020EtO2 3.757Ft01 2 . 9 O b E + 0 1  1.716E+01 6.078F-DO 2.699E-01 
2.751E- 0 I 0.0 0.0 0.0 0.0 0.0 4.224E-01 0.0 0.0 0.0 0.0 0.0 
I.867E-04 8.722‘-07 4.411E-09 8.291E-14 3.9CBE--Z3 0.0 2.972E-04 1.392E-06 7r059E-03 1.327E-13 6.382E-23 0.0 
5.159E-12 0.0 0.0 0.0 0.0 0.0 8.345E-12 0.0 0.0 0.0 0.0 0.0 
5.999E-24 5.999E-24 5.99aE-24 5.994C-24 5.999E-24 5.994E-24 3 . f 9 i E - 2 4  9.€95E-24 9.69C)E-24 9.69VE-24 9-69Ye-24 9.699E-29 
3 . 2 0 i t - 0 3  9.181E--04 2.686F-01 2.333E-US 2.a75E-06 2.174‘-06 5.145E-03 1.472E-03 4.310E-04 3.743E-05 3.973E-OC 3.491E-06 
1.782E-01 l . 8 6 7 E - 0 4  6.585E-05 9.45RE-0.5 2.429E-06 2.175E-06 2.704E-01 2.998C-04 1.056E-04 1.517E-05 3-900E-96 8.492E-06 
1.466EIOI 4.25OE+00 I .603E+00 2.155E-01 4.16lE-03 4.179€--05 L.BPlE+OI 6.4aiE+OO 2 . L 3 0 E t 0 0  3.266E--Ol 6.307E-09 C.357E-05 
l.O13E+03 6.566E+OL 1.317E+Oi 1.082E100 3.727€--01 3.630E-Oi 1-529E+03 9.85ZF+OL L.972E+Ol 1.547Ef00 4.756E-01 4.609E-01 
1.702Et05 Z.686E-01 2.686E-01 2.685E-01 2 . b 8 5 E - 0 1  2.683E.-01 2 . 3 5 1 E + 0 5  3-66CE-01 3.66OE-01 3.660E-01 3.659E-01 3.657E-01 
4.066E+O* l .066E-01 I.066E-01 I.066C-01 1.OCSE-01 1.066E--01 5.63dE+04 L-44EE-01 I -448F-01 1.44817-01 1.448E.-01 1.948E-01 
1.6336102 3.337E+OL 6.818E+00 21591E-03 4.165E-04 9.363E-09 2.60QE+O2 5 + 3 1 S E + O I  1.097E101 4.135E-01 6.578~7-04 1.514E-08 
I.608E+OO 2.460E.01 2.077E-07 1.465E-07 7.366E-08 9 .36 lE-09 2 - 5 9 L E t 0 0  3.97SE-07 3.359E-07 2 . 3 7 0 E - 0 7  1.192E-07 1.514E-08 
2.395E-02 5,692.E-I1 5.692E.-IL 5.692s-11 5.692E-I1 5.69ZE-11 3.651E-02 8 r 5 0 3 E - 1 1  8.503E-ll 8.503E-11 8 - 5 0 3 E - 1  1 8.503E-11 
2 . S B S t r O l  I s803E+00 L .405C+00 8.422E-01 3.083E-01 1.842E-02 31989E+01 2.42 EE*OO 1.890ECOO 1.1 331+00 4.146E-O 1 2.478E-02 
1.2095103 l . f A l F 9 0 1  Im26OEtOl 9.027E+OO 5.207Et00 1.013€+00 1.66SEt03 2.290€+01 I .732E+Ol I .241E+Ol 7.156E+OO 1.393E100 
I .457Et03 5.772E+00 I.637E+00 1.224E--O1 7.354E-04 1.646E-10 1.618Et03 7mC82E*00 2.179El00 1 . 6 2 9 E - 0 1  9.812E-04 2.163E-10 
2 . 1 8 6 E + 0 2  2.43OE+Ol I .73Ot>01 9.21bE--00 2.925Ef00 I . 2 3 8 E - 0 1  3.039E+02 3.334Et01 2.371E+OL 1.261E+01 3.999E*00 I.691E-01 
2.740EC01 7.536Ec00 ?.030E+00 6.144EC00 4.770Et00 2.255C+00 4.08SE+01 l.O?2E+OL 9.636Ei00 8-414E+O@ 6.542€*00 3.088EtOC 
I.765E+00 1.766El00 1.700E+00 1.505Et00 1.167E+00 5.503E-01 214438+00 2 - 4 3 0 E i 0 0  2 m 3 3 b F C 0 0  2-063E+00 1.598€+00 7.534E-01 
1.667E-03 I . 0 8 8 E - I  4 I . 7 0 5 E - l 4  1.705E I I 4  1.705E -1 9 I .705E- I 4  2 -653E-03 3-05 I C - I  4 2 -755E--34 2.755E-14 2.755E-14 2.755E-I 4 
I .912E-07 4.288E-OS 7.553E-10 2.221E-1 I 2.L23E-14 1.854E-23 3-00EE-07 6-887E-09 1.22lE-09 3.592E-11 31433E--34 2.997E-23 
3.799E-16 1-58 L € - - I  C I -456E-16 1. ?PIE-1 b 8.77 I E - I  7 3.199E-17 6 - I 4  8E-I 6 2-55 :E-1 6 2 -35 5E- 16  1.986E-16 1.4 I P C - l  6 5 .  I 7 5 E - 1 7  
6 .212E- l€  1.229E-37 2.431E-57 0.0 0.0 0.0 1.005E-I7 1.98:E--37 3.933iI-57 0.0 0.0 C.0 
6.300E-I 8 4. I 7 b E - I  C- 3.363E--: 0--2.6055-? 3 - 2 - 3 9  2E-3 1 0.0 1-01”iE-17 6.753E-19-5.*4eE-19-d.21LE-23-3.304E-2~-3~3~4~-~~ 0.D 
2.031E-12 2.26$E--lE 7.245C.-18 6 - 5 i 7 E - 2 3  8-3848-33 8.532E-34 3.242E-I2 31631F--15 L.325E-17 1.203E-22 1 .51Ot -32  1.381E-33 
3.590E-05 1.112E-13 9.201E-14 7.7351--i4 5.926E-14 2.683E-14 5 - 5 5 7 E - 0 5  1 . 7 8 3 - 1 3  I.474E-13 1.239E-13 9.492E--14 4.297E-14 
6.356E-06 5.121E-08 5 . l l l E - 0 8  5.091E-08 5.052E-08 4.936E--08 3-77EE-06 8.152E-OS 8.137E-08 8 - 1 0 5 E - 0 8  8.043E-O@ 7.859E-08 
2.6278-0 I 1.484E-Q 1 1.431 E-0 L 1 - 362E-0 I 1 -237E-0 I 9.297E-02 9 -052E-0 I 2.22 2E--01 2. I 4 0 E - ‘ J I  2.036F-01 I -847E-0 1 1.385E-01 
1-337E+O2 2.6OUFbOC 2.010E100 1.183E100 4.154E-01 11801E-02 1.864E+02 3.09CE+00 2.388Ef00 1.405F-100 4.934E-01 5.139E-02 
6 . ~ 0 h F f 0 1  l . O I 4 E t O l  8x278F;+00 7.244E-01 Z.184E-02 5.987E-07 9.202EtOP &.555E+OI 6.560iI+00 l . l l l E + O C  3.349C-02 9.180E-07 
2.393E-02 3 1 3 7 4 E - I 1  3 -548E-21 1 - 3 4 3 2 - 3 7  0.0 0.0 3 . 8 6 5 ~ - 0 2  5 . 4 5 ~ ~ - - 1 3  5.73m-21 2 .1?2~-37 0.0 0.0 
I .500E-03 1.232t-Oe 1.231E-08 1.231E-08 I.230E-08 1 . 2 2 8 E - 0 8  2.425E-03 1.99%8-08 t.991E-08 I.991E-Oe 1 -99OE-Oe 1.986E-08 
5-919E-01 9.712E-I2 I - 2 6 b E - 1 4  I.479E-20 2.972E-32 0.0 9.575E-06 1 - 7 0 € E - l l  2.258F-14 2-63SE--20 5.301E-32 0.0 
2.18BE-LQ L.350C-IO 8.334E-11 3 .106F-L I  4 .690E- I2  1.615b-13 3.542E--10 2 . 1 8 * E - 1 0  1.348E-10 4-025E-11 7.58AE-12 2.6lIE-13 
4.724E--02 2.407E--02 1.434E-02 4-695E-03 5.195E-04 7.004E-07 7-205E-02 3 - 7 4 t E - 0 2  2-177E-02 7.127E-03 7.386E-04 1.11ZE-06 
I . 2 2 0 E C 0 2  2.327EiOC I.O34E+00 2.004E-01 9.529E-03 7.388E-06 I.629E+O2 3 . 2 3 2 E t 0 0  1.436€+00 2.7F6E-01 1.3125-02 9.939E-06 
3.724EtOP 1.173E-01 4.7i3E-02 7 .503t -03  1.954E-04 7.098E-09 5+67CEt01 1. 7 8 f E - 0 1  7.279E-02 1.14aE-02 2.9BOE-04 1.91 I E - 0 8  
5-540E-04 5.566E-0.5 9-701E-OB 2.331E-11 3.268E-14 Z . 3 i S E - l J  0.948E-04 3.992€-06 1.567E-07 3.766E-11 5.319E--14 3.761E-14 
5-7358-05 2.458€--05 I s O S c I F - 0 5  I . P 6 8 E - 0 6  6.115E-08 9.1 L4E-11 9-2741-05 3.97CE-05 1.712E-05 3.020E-06 9.889E-08 1.474E-10 
6.5558-08 1.782E-LO I - 7 8 1 E - 1 0  1.780E..IO 1.777E-10 1.770E-IO 1 -0SOE-07 2 ~ 8 8 Z E - 1 0  2-881E-10 2.879C-10 2.875E-LO 2.363E--IU 
6.067Z:-I7 5.510E-27 5-005E-37 1.072E-57 0.0 0.0 9.817E-17 8.917E-27 8.099E-37 1.739E-57 0.0 0.0 
7.285fi-09 7.205E-09 7.285E-09 7.285E-09 7.285E-09 7.285E.--09 ‘2.929E-09 9.925F-09 9.929E-09 9.929E-09 9.929E-09 9.929E-OS 
1-4025-04 5.443F-IO 5.443E-10 5.443E-10 5.443E--10 5.443E-LO 2.048E-04 7.4171--IO 7.417E-LO 7.417E-LO 7.417E-10 7.417E-10 
2.001E-02 ZmO26E-07 l r 2 4 0 E - 0 7  1.240E-07 1.240E-07 1.240E--07 2.751E-02 2.939E-07 1.859E-07 I.859E-07 1 -859E-07 1.8598-07 
1.904E-02 1.261E-02 8 ~ 0 3 7 E - 0 3  3.179E-03 5.104E-Oa 2.112E-06 2.609E-02 1.728‘-02 1.IOLE-02 4.355E--03 6.994E-04 2 . 9 9 1 C - O E  
I.SCZEtO6 2.742ESOt 1.556Et05 7.202Et04 3.284E+04 8.156E+03 2.041E+06 3“839E+05 2 . 2 O Q E t 0 5  I - 0 1 6 E t 0 5  4.770EC04 l . l 3 8 E + 0 4  
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TABLE C . 5 .  WATTS O F  A C T I Y A T I C N  PRODUCT E L E M E N T S  I N  ILMFBR C O 9 F  AND COREIAXIAL BLAYK'T S O E U T  FIIFL 
A5 A F U h C T I O N  O F  DECAY TI I IE  ( 8 1 5 1 5  = 1.0 M T H M l  

C C + A 8  A 5 5 1  10.OD 180.00 l.OYR 2.OYR 5 . O Y P  CORE ASSY 9C.00 1 8 0 . O D  1.OYR 2 . O V R  5 . O Y P  

H 
H E  
L I  
BE 

-1 E 
N A  
HG 
AL 
SI 

P 
S 

CL 
AR 

K 
C A  
sc  
T I  

V 
C R  
H N  
F E  
c o  
N I  
cu 
Z N  
G I  
GE 
A S  
SE 
Sr, 

Y 
Z R  
N e  
N O  
T C  
R U  
R H  
"0 
AG 
C D  
I N  
SN 
S B  
TE 

I 
XE 
C S  
C E  
PR 
ND 
P Y  
SH 
EU 
GO 
TB 
ov  
H O  
E l  
T M  
T A  

m 
RE 
o s  
I R  
" T  
AU 
TL 
P B  
8 1  
P O  
T O  

1.179E-03 I.162E-03 1.147E-03 1.114E-03 
1.619E-02 0.0 010 0.0 
7-508E-01 0 . 0  o s 0  0.0 
6.01 1 E-05 4 -449E-0 E 0.449E-08 4.449E-08 
5 .201E-02  0.0 0 "0 0.0 
3.465Et00 919138-04 9.913E-04 9.912E-04 
9r182EC01 0.0 0.0 0.0 
2 . 3 9 5 ~ - 0 1  0.0 0.0 0.0 
1.895E-01 0.0 0.0 0.0 
9.132E-02 0.0 0.0 0.0 
2.654E+00 3.668E-06 3.435E-06 3.001E-.06 
6.626E-01 0.0 0.0 0.0 
~ . O Z ~ E + O I  0 . 0  0.0 0.0 
3.089EC00 5 - % 9 L E - I 1  5-289E--11 5.286E-11 
3.328E- 01  4.107€-0? 5.236E-05 7.026E-09 
I.994E-02 8.8398-01 4.350E-03 1.011E-03 
I.923E-02 1.322E-06 1.322E-06 I.322E-06 
3.744E-05 6.663E-O€ 2.004E-06 1.084E-06 
5.822E-04 8-4478-1  1 8.447E-1 I 8.4.%7€-11 
1.9BBE-04 3m839E-05 2.613E-05 1.191E-05 
1.859E-01 5.585s-02 2 - 6 5 3 s - 0 2  5.730E--03 
a . z 8 6 ~ - 0 2  0.0 0.0 0.0 
2.865E+O3 4.042E--1 5 4.062F-15 4.OLEE-15 
1-597E+01 9-208E-01 9.692E-02 9.416E-04 
9.004E+03 dmO87E+Oi 31347E+02 2.219E b o 2  

3.739E+01 2 .550E+OL 2.138Et01 l1793E,O1 
2.479E.tO3 1.052E+O? 4 .612Et02 1 .097Et02 
5.591E+00 L d 9 3 E - 0 1  1.49lE-01 1.486E-01 
5.403E900 1.072E-17 1.121E-28 2.400F-50 
2.001E-01 9.607E-02 7.a39F-02 4.394E-02 
1.069E. 03 0 . 0  0.0 0.0 
2.569E-07 1.215E-OF 61145E--32 1.155E-16 
4.569E-14 0.0 0.0 0.0 
1 -4921-27 I.492E-27 L.492E-27 1.492E-27 
1.133E-05 3.16RE-06 9.231E-07 7.515E-09 
1 020E-03 6e752E-07 2.41 2E-07 3 -863C -18 
8.18 I E-o 2 2.1 5 3 ~ -  o 2 8. L I 9 E- o 3 1-09  1 E -0 3 

~ . ~ Z Z E + O E  2 . 5 1 7 ~ - 0 5  2 . 5 1 1 ~ - 0 5  2.510~-05 

5 . $ 6 6 ~ - 0 1  I . ~ I ~ E - O ~  Z.Z~IE-OZ 8.6aoE-04 

9.679E+00 312658-01 6.511E-02 7.143F-03 

2.048€+02 5.347E-OE 5.347E-05 5.347E-.1)5 

8.290E-02 2.359E-OF 1.992E-09 1.405E-09 
61466E-05 3s374E--15 3.374E-15 3.374E-15 
1 -775E-01 2.985E-02 2.326E-02 1.3'33E--02 
1.249E+00 2.003E-02 1.036E-02 5.878C-03 
2-048EtOl 1.71ZE-02 4.856E-03 3.63lE-04 

I -609E-0 I 2.567E-02 2.262E-02 I -92RC-02 
1.555E-03 1.519E-OZ 1.449E-03 1.272E-03 
8.124E-06 1.410E-17 7.888E-18 7.8858-18 
2.777E--10 7.A20E-12 1.392E-12 4.095E-14 

2.616E-20 5. 175E-4C L.024E-59 0.0 
1.174E-20 7.776E-2 E- 6.2665-22-4.852F-26 
8.39ZE-15 5.461E-lE 1.748E-20 1.587C.-25 
3.974E-07 2.449E-lC 7.826E-17 21977E--37 
2-297E-U8 6 . 0 1 4 E - l i  5.992E-12 5.969C-12 
2.15lE-03 9.883E-04 9-500E-Oa 9.108E-04 
5.872E-01 2.242E-03 1.733E-03 1.019E-03 
2.75PE-01 8.259E-02 3.485E-02 5.900E-03 
7.548E-05 3.941E-IC 4.143E-24 1.569E--10 
6.428E-06 lm364E-10 1.364E-10 1.36$E-10 
7.303E-OS 1.957E-I4 2.552E-17 2.980F-23 
4.339E-13 21663E--13 1.640E-13 6.047E-14 
4.082E-04 2.196E-04 1.277E-04 n.18OE-05 
5.417E-01 5.404E-01 2.360E-03 4 .3035-04 
1.201E-01 5.819E-04 2-368E-04 3.723E-05 
5.667E-07 8.083E-OS 1.409E-IO 3.382E--14 
3.384E-07 1.451E-07 6.249E-08 1.1OZE-08 
5.741E-11 5.283E-14 5.278E-14 5.275E-14 
4.94LE-19 4.488C-25 %1076€-3 9 8.7.298-60 
6.581E-11 6.581E-I I 6.581E-11 6.581E-11 6.581E-il 6 1 5 8 l E - 1 1  8-970E-11 8.9hSE-11 8 * 9 6 9 E - - l l  8.969E--31 8.969E-11 €.96?E-11 
I ~ 6 1 2 E - 0 7  1 - 129E- I  3 I -129E- 13 1.  I29E-13 Im129E-13 1.1 i 9 E -  13 2 -355E-07 1 - 5 3  <E--13 I -539E-13 I -539E--3 3 1 -539E-13 1.53 ?E-> 3 
4.615E-05 2.395E-05 2.214E-09 2 .214E-09  2.214E-09 2.214E-01 6.341E-05 3.554E-09 3.305E-09 3.305E-09 3.305E-09 3.30f.E-09 
6 1 O4E-04 4.043F-0 1 2 -57LE-04 I .  0 i9C-04 I .63GF --0 5 6.770E-08 8.3L 3E-0 4 5- 5 4  CE- 04 3 -530E- 04 1 - 396E- 04 2.24 2E--0 5 9.26 7E - 0 8  

T A I  I . 5 6 6 E t 0 4  l.488E+O3 8s179EC02 3.498E102 1.512Et02 3.971E+01 I .987E+04 2.0728+03 1.156E+03 5.074E+02 2.197€+02 5.484E+01 

~ . O O B E - O L  2 . 7 1 5 ~ - 0 2  1 . 7 9 2 ~ - 0 2  8 . 0 9 6 ~ - 0 3  

1 . 9 1 9 ~ - i a  i . 6 0 9 ~ - - i  E i . 4 8 2 ~ - 1  8 1 . z ~ ~ E - x  8 

1.054E-03 8.902E-04 1.617E-03 1.594E-03 1.5738-03 
0.0 0.0 2.570E-02 0.0 0.0 
0.0 0.0 L . O ~ ~ E - O Z  0.0 0 .O ~ ~~~~. 
0.449E-08 4.449E-08 9.214E-05 7.04CE-08 7.04OE-08 
0.0 0.0 8.070E-02 0.0 0.0 
9,911E-04 9.908E-04 5.24OE+OO 1.44SE-03 1 -449E-03 
0.0 0.0 1.393€"02 0.0 0.0 
0 .O 0.0 3 .57 lE-01 0.0 0.0 
0.0 0.0 2.820E-01 0.0 0.0 
0.0 0.0 1.38hE-01 0.0 0.0 
2 -299E-06 1.034E-06 3. SBCEIOO 4.837E-06 4.S29E- 0 6  

0.0 0.0 1.003E100 0.0 0.0 
0.0 0.0 6.07GE+O1 0.0 0.0 
5 .281E-11  5.264E-11 41663€+00 8-3LSE-11 8.367E-11 
a.300t--10 4.287E-10 4.667E-01 5.74EE-03 7.324E-05 
5.693E-05 1.016E--00 2.960E-02 1.3OFE-02 6.444E-03 
1.322E-06 1.322E--OG 2.64ZE-02 I.801E-06 1.801E-06 
1.057E-06 1.01)9C-06 5.663E-05 1.007E-05 3.02lF-06 
8.447E-11 8.447E-11 8.811E-04 1.273E--IO L.273E-IO 
2.549E-0 6 6.23hE-05 2.780E -04 5.55 EE-05 3.790t-05 
2.793E-04 3 0 2 34E - O D  2.8 14E-0 1 8. (14 EE-02 4.01 1 E- 02 
0.0 0.0 1 . 2 5 1 E - 0 1  0.0 0.0 
4.06262-1 5 4.062E--L5 4.022E+03 6.1 I IF -15  6.1 L IE-15 
L - 0 1  3E-07 1 262E- 19 2.192E+01 1.275E+00 1.3462- 01 
9.871€+01 8.687€+00 1.068ECO.i 6.16EE+02 5.052Et02 
1.370Et01 6.156Et00 5.239E+01 3.51 LE+Ol 2.939E+Ol 
3.855E+01 2.470E+01 3.341E+03 I .417Et03 6.211€+02 
1.477E-01 1.451E-01 7.687E+00 2.Oa4E-01 2.041E-01 
0.0 0.0 7.421Et00 I.573E-17 Lm727E-28 
1.556E-02 6.108E-04 2.743E-01 1.319E-01 1 . 0 1 R E - 0 1  
0.0 0.0 1 -641E--03 0." 0.0 ~~ ~ ~ ~ ~~~~. . 
5.555E-26 0.0 4 - 0 9 0 t - - 0 7  1.94CE-09 9.834E-12 
0.0 0.0 7.390E-11 0.0 0 "0 
1.492E-27 1.492E-27 2 - 4 l E E - 2 7  2.41EE-27 2.415E-27 
3-192C-09 2 .524E-09  1 -818E-05 5 - 0 8  qE-Ob I -481E-06 
1.3285-08 
2.087E-05 
3.745E-03 
2.510E-95 
5 "  34 7E-05 
l e 3 9 3 E - 0 6  
7.065E--10 
3-374E-15 
5.080E-33 
3.31 5E-0 3 
2.1845-06 

1.494E-02 
9.819E-04 

3.914E-17 
8.92bE-I9 
0.0 

-3,805E-34 
1.817E-35 
2. I26E--17 
5.923E-12 
8.388E --04 
3.58 I E-04 
1 -779E-04 
0 .O 
1.3L3E-10 
5.989E-35 
8.497E-15 
4.625E--Ob 
1.550E-05 
7.696E-07 
I -890E-17 
3.603E-10 
5.267E-14 
0 .O 

1 . 9 8 6 ~ - 0 3  

7 . 8 8 5 ~ - i  a 

1.2058-08 1 - 5 5  LE-03 1 - 08 ?E-00 3. RhCE-07 
4.997E-09 1.239E-01 3.261C-02 1.231E-02 
3.493E-03 1*463E+OI  4.e94E-01 9.706E-02 
2.508E-05 1.190E103 3.43CE-05 3a421E-05 
5 m347E-05 2.844E t O Z  7.26 ?E-05 7.263E- 05 
5.6 i 2 E -  13 8 - 7  12E-0 I 1.78 CE--0 1 3r636E-02 
8 .978E- l l  1.335E-02 3.81 ?E-09 3r222T-09 
3.374E-15 1 -016E-04 5.040E-15 5-040E-15 
2.771E-04 2.386E-01 4.01 fE-02 3-129E-02 
6.450E-04 5*862E+OO 2.7438-02 1 - 4 2 I E - 0 2  
4.814E--13 2.21OEtDl 2.27ZE-02 6.462E-03 
6.737E-05 5.57 4E-0 I 3 -83 EE-02 2 - 472E-02 
7.051E-03 2-438E-01 3-55EE-02 3 - I l l € - 0 2  

7.885E-18 1.309E-05 2.28lE--17 1-2755-17 

3-256E--19 3-106E-18 2.60dE-I 8 2 -397E- 18 
0.0 4.234E-20 8-3748-40 1 -656E-59 
0.0 1.899E-20 1.25EE-21-1.014E-21- 

9.6iPE-18 6.10CE-07 3-947E-16 1-259E-16 

6.557E-04 3.317E-03 1.45LE-03 1 -396E-03 
1 -552E-05 8.17 5E-0 I 2.66 ?E-03 2 - 05RE- 03 
4.876E-09 4.106E-01 I-2b.CE-OI 5-343E-02 
0.0 1.21SE-09 61371E--16 6.701E-24 
1.361E-10 1.040E-05 2.207E-IO 2-206E--10 
0.0 1.182E-08 3.43FE--14 4.552F-17 
4.637E- 17 7 - 0 L3E-13 4.305E -1 3 2 - 654E-13 
6.296E-09 6-218E-OI  3.334E-04 1-9385-04 
2.60 1 E-09 7.224E-0 1 7-  48 tE-03 3 - 26 8E-03 
7.312E--11 I - 8 2 8 E - O i  8.871E-04 3-6L2E-04 
I.337E-17 9.153E-07 1.30LE-08 ZaZ7hE- lO 
3.179E--1 3 5 -472E-07 2.34 7E-07 1 - 0 1  OF-07 
5.24bE-14 9.287E-11 8 - 5 4 7 E - I 4  8.540E-14 
0.0 7.99EE-19 7.2hiE-29 6-596E-39 

4 . 6 2 5 ~ - 0 4  2. I 6 7 ~ - 0 3  2. 09 7 ~ -  03 1 - 9 9 4 ~ -  03  

3 . 4 1 7 ~ - 2 6  4 . 4 8 8 ~ - 1 0  i . z 6 : ~ - i i  2 a 2 5 2 ~ - 1 2  

0.0 1 . 4 1 8 ~ - 1 4  8 . 7 5 ~ ~ - 1 8  3 . 1 9 8 ~ - 2 0  

5 . 7 8 8 ~ - 1 2  3 .516~- i )8  9 . 5 5 5 ~ - 1 2  3 . 5 4 0 ~ - 1 2  

1.528E-03 1-445E-03 1.221E-03 
0.0 0.0 0.0 
0.0 0.0 0.0 
7.040E-OD 7.090E-08 7.040E-08 
0.0 0.0 0.0 
1.449E-07 1-449E-03 1.44'3-03 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
3-957E-06 1.031E-06 I.363C--OC 
0.0 0.0 0.0 
0.0 0.0 0.0 
8.362E-1 I 8.3535-11 8.327E-11 
9.907E-09 6.802E--10 6.781E-10 

PeBOlE-Ob I .8OlE-06 L.801E-06 
1.628E-06 1 e888E-06 I.57FE-OC 
1.273E-10 I .273E- IO 1.273E-IO 
1.726E-05 3-693E-06 8.704F-08 

0.0 0.0 0.0 
6 - l l l E - 1 5  6.1 L I E - 1 5  C - L I I E - 1 5  
I.30RE-03 1 -407E-07 1.753E-19 
3.350E102 1-?9QEFOZ 1 . 3 1 1 E + U l  

1 . 4 9 e ~ -  03 8 ~ 4 3 3 ~ - 0  5 I .  50 5~ - 0 2  

8 . 6 6 6 ~ - 0 3  a . 2 2 3 ~ - 0 4  9 . 8 9 o ~ - o e  

2 . 4 6 3 ~ + 0 1  L . ~ B I E ~ O I  e.455E+oo 
1.474E+02 5.16 1 E+O I 2-30 6 E t  0 1 
2.034E-01 7-O22E-0 1 1.986E-01 
3.696E-50 O e O  0.0 
6.014E-92 P a 1 3 0 E - 0 2  4.455E-04 
0.0 0.0 0.0 
1.848E-16 8.890E-26 0.0 
0.0 0.0 0.0 
2.41 SE-27 2.415E-27 2-41 5E-27 
1.206E-07 5.125E-09 4.052E-09 
6. I 9 8 E -  03 2 a L 3 2E- 0 8 1.9 3 5E - 0  E 
I.65*E-03 3.16JE-05 7.602E-09 
9-89DE-03 4 - 7 6 7 E - 0 3  4.696E-03 

7.263E-05 7.263E--05 7+263E-15 
Lm384E-03 2.200E-06 9.091E-13 
2 ~ 2 7 3 E - 0 9  11143E-09 1 . 4 5 Z E - - l O  
5.040E--15 5.040E-15 i.040.E-15 
1.873E-02 ba833E-03 3.726E-04 
8.078E-03 4.557E-01 8-865E-04 
4.832E-04 2w?lOE-O€ C.376E-13 
1.11 5E-02 2.726E-0 3 9.2005 -05  
2.642E-02 20045E-02 9.654E-03 
1.745E-03 1 - 3 4 5 5 - 1 3  6.333E-09 
1.279E-17 1 -274E-17 I.274E-17 
6.621E--14 6.329E-17 5.SZ6E-26 
2.021E-18 1 - 4 4 4 E - I  8 5.267F-19 
0.0 0.0 U.O 

-7 .85 lE-26-6-156E-34 0.0 
2 .903E-25  3.324E-35 0.0 
4.770E-17 3.4ObF-17 I .54 lE-17 
9.503E--12 9.430E-12 9.215E-12 
1.338E-03 1.232E-03 4.628E-02 
I .211E-03 4 - 2 5 3 5 - 0 4  1.844E-05 
9.047E-03 2-728E-04 7 ~ 4 7 7 E - 0 9  
2.537E-40 0.0 0.0 
2.206E--LO 2.204E-10 2 . 2 0 0 E . 1 0  
5.317E-23 L.Ob8E-34 0.0 
91785E--34 1.375E-14 7.476E--17 
6.346E-05 7.021 E-06 9.898C-09 

3 .421~-05 3.420~-05 : . 4 1 e ~ - o ~  

5 . 9 5 7 ~ - 0 4  2 . 1 4 4 ~ - 0 s  ~ . 5 3 a ~ - - n s  
5.678E-05 L ,479E-06 1 . 0 0 5 F - I O  
5.464E--14 3.059E-17 2.163E-17 
1.783E-08 5.a34E-LO 5.14 LE-12 
8.534E-14 8.522E-14 8.486E-14 
1.413E-59 0.0 0.0 



TA81.1 C.6. 

COt4W A S 5 f  

WATTS OF D R I N C I O A L  A C l I V A T I O N  P R O D U C T  NlJCLIDES I N  LMFHR CCRE 4 N V  C O K F t A X l d b .  RCANCET SPENT FUEL 
A S  A FUNCTION or OFCAY r i w  ( a h s r s  = 1 . 0  M T H V I  

70.OD 



T A B L E  C-7. PWrJTrlNS FROM A C T I V A I T I O Y  PRODUCTS I N  L l l F B R  C O R E  4v.10 C O R E I A X I A L  B L A N Y E I  SPFNT FUEl 
AS A FUNCTIOU OF DECAY Tl!dE I B A S 1 5  = 1.0 H T H M )  

18 GROUP WiUTON R E L E A S E  RATES. PFOlOh5/SECG?J3 
B A S I S = C N F  TONNE I h I T I A L  hEIVY 9 E T A 1 . 1  A O V  O X  LMF?I: LbR-PU/U/U/U 

ENEAN 

2.3TOE+16 
3.883E+15 
2.611€+15 
3.729Et15 
2 .359EiL  5 
1.85SECI F 
Z - 7 0 J E I l I  
2.309E+15 
5r3aBE+lS 
3.989€+1€ 
9.16IE+15 
6.244Et 15  
2.974E+15 
4.024€+14 
3.-0*€+13 
3 . 0 7 4 E + l l  
5.141Et13 
5 -270EE PO 

1.849F-+15 
7 .*96E+ 11 
4.834E+12 
6 . 9 2 7 E + l I  
4.163€+13 
2 . 6 8 1 E t l  I 
3.476E + I  2 

2.667E+l2 
1.65OE+l E 

2 .  P23E+14 
1.077E+L2 
1.563E+Oq 
3 s  897E + O  C 
3.37BF-01 
2.4455-02 
1-586E-Ol  
1 * 0 03E- 0 4 

8 .9 iaE+ iE 

9.330C+14 3 - 2 7 9 E I 1 4  
3. I 9SEt 13 6.429E + I  2 
2.039E+ 13 3.822E + 12 
2.90 4E + 1 3 5.22 9E t 1 2 
1.740€*13 3 . 0 4 9 E f 1 2  
I .116€+13 1.901EClZ 
1.44%F+13 2 . 3 3 h F * L 2  

6.994Et12 I.ODOF+12 
6.875C-+I4 I . i21E+14 
4.900E+15 2 . 0 2 0 C + 1 5  
2.1 5OE+I 4 2.009FI L 4 

l r ? 6 5 E + 0 9  1.07SEt09 
3 . 6 l l E + 0 6  3.302E+06 

1 -558E-02 6 r  l 6 l E - 0 3  
1 . 0 1 1 E - 0 3  3 . 9 9 S E - 0 4  
6.392E-05 2.529E-05 

I . z 7 5 ~ + 1 3  2.0130~+12 

2 . 6 8 ~ ~ - o i  1 T ~ ~ E - O I  

1.087€+14 1.213E+13 3.061Et16 2.5hCF+l5  1 .313E+15  
1.290€+12 6.402EC I 1  4 - 9  1 4 E t l 5  1 - 0  I OF+l4  4 - 3 1  2E+ 13 
5.995E+l l  3.272€+11 31308€+15 6.511E+13 2.746Ec13 
6 . 5 4 l E t l l  3.510E+ll 4.717€+15 9.33EE+13 3.913Et13 
2.959FllI 1.398€+11 2+98€E+15 5.611Et13 2.345E+13 
I . 3 4 1 E + l l  5.460E+LO 2 .38EE+15  3.612E+13 1 - 5 0 d F c 1 3  
1 a 0  26C * 1 I 2.269Ef 10  3 - 47 6 E + L  5 4.68 E€+: 3 I.94d.E + 13 
9.683E110 3.519CllC) 3 . 0 6 2 E + 1 5  3,h5CE+13 9.486E112 
3 . 2 3 2 F t 1 2  4.013E+lO 7.186€+15 2.23 ; E t 1 5  9.265El14 
7 .314Et14 6.3AOE+13 5.062E+16 1 . 2 5 0 E t 1 6  6-Ci59Ei lS  
1.760Ec14 L . l 8 5 F + l l i  
5.94?E+10 1.010E+09 
9 . 3 2 3 5 < 0 8  6.282E109 
2.88Li t i06  1.94*E+O6 
7.989E-02 9.744E-03 
9.89CE-O* 4.107E--06 
6 0 4 2 0 E - 0 5  2.665E-07 
4.059E-06 I.6R5E-08 

1.280E4lb 2 .97 tF t l .  2 - 8 7 7 C 5 I b  
7.43LE+15 4 - l b 6 c + 1 3  1.718CZl3 
3.99eF+15 2.16SE+09 1.719ElO9 

4.108Er13 5.2hlE-01 4.2ORF-01 
4.66 3 E +  1 I 3.35 OE-02 2.134E- 02 
7.803€+13 2.173E-03 1.385€-.03 
7 .998Ei10  1.37 4E-04 8.750E"05 

4.70 IE+I~ 5 ~ 2 5 l i ~ + c 6  * . R S I C + O O  

4.787E+i4 1.628E+1 1 
8.670E+12 1.738E+12 
5.139€+12 8.017€+1 1 
7 .041€+12  8+760FOl  1 
4.106€+12 3-0t3Etll 
2.563E+12 I -798Et  I 1  
3 - 2 1 8 € + 1 2  1.384Et11 
1.390F112 1 . 3 1 8 E + l l  
1.511E+L4 4 .357Et12 
2.¶9*€?15 I . l O ? F + l 5  

1.77CC+L 
e.5'J9E+I 
4.3838+1 
4.697E+L 
I .871E+l  
7.323E+I 
3 . 0 5 C 4 t l  
4.803El l  5 .522Et l  

4 . 5 6 Q E + l  
1 - 5 8 6 F t 1 4  
1.517EtOE 
8.407EtOR 
2.601Et06 
1.57€€-02 
5 - 6 2  2E -06 
3.648E-07 
2.3075-08 

I . O i 3 E I L 7  L.300Et16 6.8805415 2.686E115 1.0825-115 1.957E+14 1.37CEt17 1.807E+16 9.7208615 3 . 9 1 7 E t l E  1 . 5 0 9 E t l S  2.742Et14 

7 . 0 4 0 E t l t  8.92hE+lf 4 . 8 7 7 E t 1 5  2.0"3E6i5 8.454E+14 2.024E+14 8 . 9 4 8 E t l 6  1-244Etlt 6.907E+15 2.974E+l5 I .236E+l  E 2 . 8 0 0 E t 1 4  

18 GROUP SPECIFIC ENERGY R E L E A S E  RATES. " F V I W A T T - S E C  
BASTS=ONE TCNME I N I T I A L  MEAVY L I F T I 1 . I  A O V  O X  L M F B P :  LIP--PU/U/U/U 

raAle  A S S Y  9 o . m  1 8 0 . 0 ~  I -OYR 2.OYR 5.OYR C O R E  A5S< 90.OD 180.OD I - O Y R  2.OYR 5 . 0 Y F  

3.645F+OC 
Z.k65R+O4 
2.385Et04 
5.240€+04 
4.656Ct 0 4  
4.409Ef0 4 
I .029EAOE 
I.316E+OE 
1.255E+07 
9.972E+O7 
3.656E+ 0 e 
7.083E+OE 
4.628E+OI 
I m 41 O E - 0  I 
1.555E-Of 
L a 6 0 S E - 0 5  
1 .461E-10 
1 ..SZE-L 1 

l s 8 9 1 € + 0 5  6.471Et04 2.144EA09 
I . O S Z E + O 4  2.115E+03 4.241E b o 8  
I .O05E+O4 L.8SCE t03 2 . 9 5 T L  +02 
2.197Et04 3.955EL03 4-9hSE+02 
1-9161b04 3 o 4 0 9 E t 0 3  3 . 3 0 9 E + O Z  
1.836€+04 3.126E+03 2 . 2 0 5 E t 0 2  
6.268Et01 7.n52FL03 3 .030t t02  
31450E+OL as933E+03 4 ~ 7 7 7 E t O 2  
5.7 01 F t O 6  8 .  '8Zc $05 2.445€+04 
5 r b 7 9 F t 0 7  2.258€+07 8.178E106 
3.535Ee06 3.303cA06 2.894E+06 
2.934E+05 4.788E+04 1.369E+03 
3.745Fl01 3 .193EC01  2.780E+01 
I . 3 0 6 E - 0 1  1.194E-01 1.094E-@l 
1.235E-08 7.965E-09 3.678E-09 
1.025E-09 4.053E-10 6.508E-11 
9.30RF-11 3.681E--11 5.91ZF-12 
9.2491-12 3.6SDF-12 5.874E--13 

2.394€+03 
2.106Et02 
1.6 14E+02 
2.655€+02 
I 563E+O2 
8.979E101 
6.717E+01 
1 .736Et02 
3.051€*02 
7.090E+05 
1.9495+06 
2 .5  I O E t O O  
1 860EIO 1 
7 - 0 33 E-0 2 
4.287E-I0 
2.702E-13 
2.454E-I4 
2.439E- is 

9ra46.C+04 
2.851€+03 
2.535E+03 
5 . 3 2 6 F + 0 3  
4.591E+O3 
4.21 O E + 0 3  
9.524€+03 
6.660EC03 
1.143E+06 
3.336€+07 
4.4208+06 
S .I 452E + 0 4  
4.282E+Ol 
1.599E-01 
1.265E-08 
5.553E--10 
5.044E-11 
5.012E-12 

3.212F+04 
5 - 1 1  R F + O Z  
3.955EtC2 
6.627E102 
a . & 3 2 E t o 2  
7.956Et02 
4.097E+02 
6.502EC02 
3.296E+04 
1.232E+07 
3.872€+06 
1 = 8 9 5 E t 0 3  
3.694EFO 1 
I .39?E-0 I 
5 - 9  1 2F-0 9 
8.917E--1 1 
8 . l O O F . - l 2  
8.04?t--a 3 

3.SOSEt03 
%.828E+02 
2.162EtOZ 
3 . 5 5 3 E + 0 2  
2 . 0 9 3 € + 0 2  
1.204€+02 
9 .042Ei01  
2.369Et02 
4.177E+02 
1.070€+06 
2.6OEE+O6 
3.39 2 E tO 0 
2-48EC+OL 
9.41 L E - 0 2  
7.256F-IO 
3.69 BE-I  3 
3.359E-14 
3.33 BE-1 5 



' _  
m i  E 
S F  
TL 
"a 
3 1  ., 0 
A T  

U 2 3 5  
U 2 3 R  

3 U 2 3 5  
2 u 2 3 9  
"U240 
m I J 2 4 1  
D I J i 4 2  
4 x 2 4 3  
SUVTOT 

T O T A L  

3.353E+O t 
2.0wi t -0% 
7.741E-1 h 
1 .RaYt ' -Ot  
5.200E- 10  
8 . 6 9 E E -  1 2  
1 .1S5C-1  S 

6.837E- 1 i 
1. O U X -  1 c 
4 . 0 4 7 E - O F  
E .  4 4 3 E -  1 1 
1.059E-04 
l r 3 8 Y E - O E  
8 . 1 3 2 F + O E  
3- 1 0 3 E t J i  
1.185EI-UI 

Z . 2 4 R F + O i  
8 . 9 3 7 E - 0 7  
4,543E-- 0 7 

3.054E-15 
9.341 t - * O  : 

1 . a 7 1 t i - 0 2  

S . ' ) % l E 4 - C 0  
6.056E- 05 
L . 3 8 1 E -  11 
5 - 7J9 E- 05 
4 - 02 4 F  - O P  
I .  1 5 1 5  1 I 
L - 2 0 4E-- 1 9  

5 ~ 6 7 6 E -  1 I 
1 .  I V Y E -  15 
3.4 1 J t - O i  
6.05 1 s- LO 
7 + 0 Q 3 E - - 0 4  
I s  8962-05 
&133t+05 
3 .  +33C+02 
1.169E+05 
3.462€+03 
1.446E+OZ 

1.308F-05 
4 - 4  C6E- 19 

P. m o E - r  9 

F - 1  7 R E - 1  L 
1178OE - 1  5 

S . S L 7 E - 0 1  
5 .4ZYE-19  

9 .e61 c+o 7 

8-12  1 E + O S  
l . G 4 2 C + 0 3  
7 . t O O E t O 4  
3.10 5 E  CO 4 
7 . 7 1 6 F + O  3 
5 . 7 6  9 F 1 0 3  
9 . 3 8 3 F t 0 2  
5 m 31 Y L C 0 5  

6.8998102 
7.203E+05 
1 1  h73E103 
9. 8 7 5 F + 0 4  
4.94 ZE+ 04 
l r 2 2 3 C + 0 4  
Y . 3 3 5 E C 0 3  
1-51 R F C O 3  
8.939E+05 



T L  
P B  
B I  
PO 

R N  
F R  
961 

4 c  
T H  
c1A 

U 
NP 
PU 
4M 
CM 
0 K  
C F  
E 5  
1 0 7  

T A L l L i  C . 1 0 .  C L ' R I E S  O F  A C T I N I C E  EL.EWENT5 
AS A F U N C T I O N  OF DECaY T l W E  

CO+AB L S 5 Y  90.OD 180.OD I - O Y R  2.019 

I N  L l W B 9  C O R F  & N O  C O R E + A X I A L  BLANKET SPENT FLEL 
184515 = 1.0 M T H M )  

5.01~ c n i i E  A S S Y  9 0 . 0 ~  18o.m 1 . O Y R  2 . O Y R  5 . O Y P  

1.73L.F-Q3 2.2RZE-01. 
4.8337--03 6* 352F- 0' 
4re33E-03 6.352E-  O ?  
7-930E-03 1 . 0 J Z E - 0 2  
2.623E-07 1.914E-07 
4.83aE-03 6.351E-03 
2.624E-07 1.915E-07 
4 . 8 3 4 E - 0 3  6.352E- 02 
2.73qE-07 1.977E-07 
2 . 8 5 9 E - 0 1  2.816E-01 
4.859F- a1 4.910E.~01 
6+025E+07 5.0%7E+0 1 
5.998E+07 I.888E+Oi 
2.001E+06 8.381€+05 
7.5?1FtOC 3 .839El01  
2.747E+05 I.924E+OC 
2-OQ3C-03 1.455E-02 
5.630E-06 6.37.3E-Oe 
3.C67E-IC 7.673E-L I 

a i  I .  737F t e  3 I .o i i5i io  L 

2.92bE -03 
8 I 14 5f5.03 
B o 1 4 5 t - 0 3  
1.336E-02 
i . e 8 7 ~ - 0 7  
8.145E-03 
I -888E-07 
e. I45E-  0 3 
1 . 9 6 2 E - 0 7  
2.834E- 0 1  
4.923E--01 
6.54 7 F  - 0 1 
I . 888E+02  
8.288Et05 
4.155E+03 
1.353E+05 
1.206E-03 
6.959C-06 
5.439E- I2 
9.68*€+05 

4.479E-03 8 .073Z-03 1 . 8 8 O E - 0 2  2.E07E-03 
1 .2aTE-02  2.247E-02 5 .231E-02 7.813E-03 
1.247t-02 2.247E-02 5.231E-02 7.813E-03 
2.045E-02 3.687E-02 8-583E-QZ 1.282E-02 
1.893E-07 1.902E-07 1.939E-07 4-243E.07 
1 -247E-02 2.24 7E--02 5 -23LE-02  7-816E-03 
1.895E-07 1.905E-07 1.945E-07 4.24dE-07 
1. W7E-02 2.247E-02 5.731E-02 7 -81 fiF-03 
1.99bE-07 2.071E-07 2.374E-07 4.378E-07 
7.877E-01 2-97TE-01 3.276E-01 2 - 6 0 6 E - 0 1  
4.930E--01 4.947E-01 5.015E-01 5 . 5 2 1 E - 0 1  
6.800€--01 7.354E-01 8.865E-01 7 - 7 1  OE+07 
L.808E+02 1.887E+02 1.886E+02 7.672E+07 
8.097E105 7.73 I E t  05 6.728E+05 3.23 E €  tO 5 
4.793Et03 6.005E+03 9.295Et03 1.217L1-0' 
6.829E104 2 . 3 8 T i t 0 4  1 .08aEt04 4 r $ * 5 € + 0 5  
8.071E-04 3.659E-04 3.309E-05 3.386E-03 
7-830E-06 8.692E-06 8.867E-06 9.124E-06 
4.E07E-14 1.292E-14 8 - 2 2 Q E - 1 6  5-933E-10 
8.830FLOs 8.032Et05 6.932Et05 l.S37E+OB 

3.68 SE- 03 
1.027E-02 
I * 02 7E-02 
1 - 6 8  5F-02 
3.09 7E- 0 7  
1.027E-02 
3.097E-07 
1 - 0 2 3 E -  02 
3-1 5 t E - 0 7  
2.541E-01 
5.597E-01 
5.95 4 E t  0 L 
3.05EE+02 
1 3 3 5 2 E  *Oh 
~ - 2 o e ~ i 0 3  
3.113E+05 
2-371F-03 
1.03 I E - 0 5  
1 . 2 3 Z E - 1 0  
1.67CE106 

4.731E-03 7.241E-03 1.305E-02 
1.317E-02 2 . 0 1 5 E - C 2  3.632E-02 
1 - 3 1  7E-02 7 .0  1 5 E - 0 2  3 -632E-0 2 
2.160F.-02 3.306E-02 5.959E-02 
3 . 0 5 P C -  57 3.061E-07 3.07bE-07 
1.317E-02 2.015E-02 3.632F-07 
3 . 0 5 3 ~ - 0 7  3 . 0 6 3 ~ - 0 7  3. o ~ R F - - 0  7 
1.317E-GZ 2.015E-02 3.632E-02 
3.  I24E-07 3.16 I E-07 3-83 6E-07 
2-569E-01 2.639E-01 2 . 8 O O E - 0  1 
5 - 6 1  8C- 0 1  5.629E-01 5.656E-01 
8 -507E- 0 1 8.92 OE-  0 t 9. 8 13E-0 1 
3r055Et02 3.051E102 3 . 0 5 3 5 t 0 2  
L a 3 3 i E f O b  I .307E+06 1.247E+06 
6.719E103 7.750E+03 9.707€+03 
2 . 1 8 8 E t 0 5  I.I05E+05 3.863E+0< 
1.95LE-03 I.30hF-03 5.921E-04 
l r 1 2 6 E - 0 5  1 . 2 6 7 E - 0 5  1.406E-05 
R.801E-12  7.474E-I4 2 .091E-14  
lr5b3E+06 1.425E+06 1.296E+06 

3 . 0 3 e E - 0 2  
e . 4 5 6 ~ - 0 2  
e . 4 5 6 ~ -  02 
1.387E-01 
3.13 LE-07 
8 . 4 5 6 E - 0 2  
3 .  I 3  7E-07 
8 . 4 5 6 E - 0 2  
3.520E-Q7 
5.2R3E-0 1 
5.765E-01 
I . 2 2 5 E 1 0 0  
3.052EtO2 
1.08 5 E t O t  
1 . 5 0 2 E t O 4  
1.761€+04 
5 . 5 1 6 E - O S  
I a 4 3  $ E - 0 5  
1 - 3 3  OE -1  E 
l.LlREIO6 

" U P 3 8  
PU239 
- L I Z * @  
P U 2 4 1  
AMP41 
CU242  
c u e 4 4  
5 U * I O T  

TOTAL 

TADL: C . 1 1 .  C U R I E S  O F  D R I U C I F A L  A C T I N I D E  N U C L I D E S  I? LHF3P CURE A N D  C O R E t A X l 4 L  BC4NKET SDENT FUEL 
A5 A F V N C T l O N  OF DECAY T l N C  ( B A S 1 5  = 1.d " T H U )  

2.78(3E+04 2.322C4-04 2.865t+04 
6 - 1 4 1 E t 0 3  6 . 1 4 I E t 0 3  6.141E+03 
1-12CE404 1.126E+04 I .127Et04 
1 - 3 0 7 E t 0 6  I .292F+06 1.261 €+Ob 
5 ~ 0 1 9 E t 0 3  5.530E t 03 6.563Et 03 
2- 9 0  S E f 0 5  1.986E t05 9.06 I E+O$ 
2 - 0 2 0 E i O *  2 ~ 0 0 1 E + O &  I.962E+04 
1166EFb06 1.561E+06 1.423E306 

2.879E+04 
6 . l l l E t 0 3  
1.127E+O* 
1.2OlE+06 
R - S Z * t + 0 3  

I . 8 0 9 E + 0 4  
1.294E+06 

I .  9 4 9 ~ + 0  4 
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C O I A C i  

ri. 
P B  
8 1  

A T  
? N  
F R  
n e  
AC 

“ 4  
J 

N P  

OW 
A U  
C M  
? K  
t F  
ES 

pa 

r n  

r o r 4 ~  

> U 2 3 € ?  
” U 2 3 9  
” U 2 4 0  
X J i 4 1  
A M 7 4 1  
A M 2 4 3  
CM242 
CM24.1 
C N 2 4 4  
SUUTOT 

T O T A L  

8.G8 E-05 
I -Y St€-05 
I r  74tE-04 
7-69 C E - O P  
I . 3 2 1 E - O R  
3 -  89%- 04 

3-52 4E-04 
1-08 QF-OB 
e.33 6.-04 
1 .92a-03  
I .  2 5  e - 0 1  
7.57  4E- 0 1  
1.50 2 E + 0 3  
1 . 7 7 1 E + U 2  

1 . 7 5 7 F - O b  
4 . 0 R I E - O I  
7 . 5 9  1E- 1 4  
2 .  7 3 X  t03 

1-19 EE-08 

I . U C J ~ E * O ~  

5.91 bF+O? 
1.395F+OT 
2 . 2 0 4 E t O 2  
2.30 S E + O  1 
I . 7 S Z E + O 2  
6 . 0 1 5 € + 0 0  
L a 4 G O E t O I  
5-56 8E+0 0 

4 . 0 @ 3 € + 0 2  
1-504€+03 
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PHOTON> T O M  ACT 
A S  n FUNCTION OF 

I N  I LIES 
DECAY 

I Y  L M F B R  C O R E  
T I W F  ( R n 5 J S  = 

AND 
1.0 

CORE+ 
HTHI I I  

. A X  I A L  OLANKET SDENT FUEi 

EYEAN 

I 8  GROUP PHOTON RELEASE RATES. FHQTONS/SECONO 
B A S I S = O N E  TON'IC I N I T I A L  HEAVY H E T V :  A O V  O X  LNFBR: I % " - P U I U I U I U  

SOIAFJ nssy 9 0 . 0 ~  180.0~ I - O Y R  2 . O Y R  5.OYH CORK A 5 5 Y  9C.OD 180.00 I m O Y R  2 . 0 Y P  5.OYR 

I .034E+15 6 - 3 6 4 E + 1 4  3.780€+14 3.2iOE+14 
3.438€+12 4.036E+12 5.172€+12 8.256E+L2 
3.052€+12 2-159EL12 1.627€+12 1.692E112 
4.751Et13 5-631E+13 7.302E+13 L.L84E+L4 
6.767E+ I 2 6.76 I E +  12 6.74 6E+12 6.700E+ I 2  
6.038E+12 5.970E112 5.903E+12 5.754E+12 
4.257E+l2 4 .208Et12 4.147E+12 4 .016E+I% 
2 .432E+l I  2 . 4 3 5 E + l l  2 . 4 4 0 E + l l  2 * 4 5 3 E + i l  
1.496E+10 8.717E109 4.911E+09 5.048E109 
2 - 2 8 4 E I I O  2 .146El10  2 .054Et10 2 - 0 i 6 E 1 1 0  
1 - 2 6 6 E i - 1 0  1 . 2 2 1 E + I O  I . I B b E + l O  l . l 5 4 E + 1 0  
9.097E+08 7.948E108 6.313E+08 5.817Et08 
5-151E+08 4.164E+08 3.433E+08 2.930E+08 

2.682E+08 2.170E+08 1.790E108 1.528E+08 
1.147Et08 9 .280Et07 7 . 6 5 7 E t 0 7  6.584E107 

I .520E+06 1.229E+O6 1 - 0 1  4 E t 0 6  8.652E+05 

4 .008~+08 3 . 9 8 3 ~ * 0 8  4 . 6 2 3 ~ + 0 8  8 . 2 9 5 ~ + 0 8  

I . 3 2 1 ~ + 0 7  1 . 0 6 9 ~ c n 7  8 . 8 2 5 ~ t 0 6  7. s:zE+06 

3.971E+18 
1.772E*17 
2.6 1 t E + 1 7  
1.985E+17 
1.805E+18 
L.*O*E+I8 
9.924E+17 
1.09?E+17 
1 .394E+16 
2.97tE+16 
2 .35@E+lS 
1 - L3ZE+I 2 
1 . 1 S C E + O 9  
7.6728+03 
6 .012Et00 
2 - 57  2E+08 
2 - 9 5 Q E 1 0 7  
3 -40@E+06 

L - 1 6 7 E t 1 4  
1 .334Et13 
2. .73 I E + I 2 
1-913E+14 
1 . 0 8 4 E + 1 3  
S.370Et12 
€.497E+I 2 
3.933€+11 
7.863EtOS 
3.267E+lO 
1-86LF+LO 
S . ~ ~ I E + O ~  
*-73FE+O8 
1.34 l E + O S  

I .057Et08 
1.21 B E t 0 7  
1.393P106 

2 . 4 7 1 ~ t o e  

6 .996E+l8  1.445E+LE 1 .105Eel5  7 - L 6 1 E + 1 4  4.749E+14 4.671E+14 8-970E+LB 2 . 3 3 4 E t l S  1.784Et15 1 .154Et15 7.641Ef14 7.51 ? S i l l  

5.513Et17 2 . 5 9 9 E + l 1  2.097EL13 I .537E+13 1.2'3Et13 1.424E+13 7.176E+17 4.19EEt13 3.370E+13 2 . 4 7 9 E t l 3  21005€+13 2 . 2 9 5 t t l :  

18 GROUP SPCCl F I C  ENERGY RFLEASE R4TES. NEV/UATT-SEC 
8ASTS' ;ONL rONNE I N I T I A L  HEliVY METAL: A D V  O X  L M F B S :  LbR--PU/U/IJ/U 

ENELN 
C C I A R  ASSY 90.OD 180.OD I - O Y R  2.OYP 5.OYR CORE A S 5 Y  90.00 1 8 0 . O D  I . O Y R  2 . O Y F  5 . O Y F  

2.715E+Of 
1.048E+01 
I.R93E+OZ 
3.3 O D E  t 0 4  
7.869E+03 
1 r070E+04 
1.374ELO4 
1.301E+OZ 
1.542E+02 
2.68GEcOi 
2.143ECOi 
2 .415EIOI  
1.768E+0 I 
1.540E+01 
I.431EcOL 
8.744E+OC 
I -409CI  0 0  
2.569E-0 I 

2 - 0 4 0 E f 0 5  1.256E+05 7.460E404 
1 . 1 3 1 E 1 0 3  1.327E+03 I .701E+03 
1.505€+03 1.065E+03 8.026E+02 
3.594E+04 4.260E+04 5.523E+04 
7.567E+03 7.560E+03 7 .543Et03 
9*929E+03 9.817€+03 9.706Et03 
1.260E+04 1.246E104 1.228E+0* 
I.200Et03 1.201E+03 1.204E+03 
1.132€+02 6.594E+01 3.715E+01 
2.584E+02 2.400E+02 2.287E+02 
2.092EC02 2 .008C+02  1.95OE+02 
2.091EC01 I .7L5F+01 1.453E+Ol 
1.525if01 1.232FlOl 1.016E+01 
1.950E+OI I . 4 4 l E + O l  1.745E+OI 
1 .235Et01 9.990Ec00 8.243E+00 
7 - 5 4 6 E t 0 0  6.104E+OI 5.036E+00 
1 - 2 1  6E'OO 9.8e5E-01 8.127E-0 1 
2.199E-0 I I - 779€.-0 I I .467E-0 1 

6 - 3 5 4 E t 0 4  
2.715E+03 
8.348EtOP 
8.9S5E+04 
7.493Et03 
9.527E+03 
1.189E+09 
L.21OE+03 
3 .8 lDE+Ol  
2.265E+02 
1.897E+02 
l.3?9E+O 1 
8.671E+00 
3.001E101 
7.035E+00 
4 - 2 9 8 E l 0 0  
6.9 86 E-0 1 
1.252E-01 

2.023E+05 
2.145E+03 
1 .721Ei03  
h r 8 8 t E + 0 4  
l a 2 2 3 E + 0 4  
1e588E+04 
2.015€+04 
1 - 0 2  CFC 03 
I .  044E+02 
3 .871Et02 
3.241E+O2 
2.756E+O1 
1.994ECOL 
2 . 3 3 0 E t 0 1  
1 - 6 1  6E+01 
S.  874E+OO 
I .  593E+00 
2.877E-01 

1. I 9 9 C + 0 5  
2.749E+03 
1.296E+03 
8 .927Er01 
1 -22OEtOU 
1 .5705rn4 
I . ~ ~ ~ E + o Q  

5 . 7 8 3 ~ t o i  
1.929E+03 

3.705FtO? 
3. L46E+0 2 
2-333f+O 1 
1.644Et01 
2.82 LEtO 1 
I . 3 3 3 C  $0 I 
8 .  I 4 6 E  b o 0  

1.315EC00 
2.374E-01 

1.02OE+05 
4.387E+03 
L.347Et03 
1.447E+05 
1.212E104 
1.54lEt04 
1.521E+04 
1.940E+03 
5.94 8 E t O l  
3.653E+02 
?.nsoE+oz 
2.148Et0 I 
1 - 4 0 2 E t I l  
4.R51EtOL 
1 . 1 3 8 ~ t n i  
€.951E+00 
1.122E+00 
2.025E-01 



TABLE i - 1 5 .  (Al .PHA.NI  N E I J I Y O h S  FDrJIu A C T I N I D E S  IN LMFSP CORE AND C O W E + A X I A L  6 L A N K F . T  SPENT FUEL. 
A S  A F l J N C T 1 0 ! 4  O F  D E C A Y  lIUF ( O A 5 1 S  = 1.0 WTHU) 

C O t A M  A S S Y  9010[J 190.0D i.oin ?.oY? 5 r i ) 7 ~  CORE A.SSY 90.0~ 1 e 0 . o ~  I.OYR 2 . O V R  S - O V P  

3 - 2 4  CFiOl 
4 . 4 4 4 E I  06 
8.40 E C 0 6  
5-04  i E b O 6  
4-669Ec05 
2- 34 7 E + 0 9  
2- 99 X + 0 6  I. 4 3 2 ~ + o a  

TABLF C . 1 6 .  ZPnNTA?lEOUS F I S S I O N  NEUTRONS FTOM A C T l h l D E S  I N  ILHFRP CORE A N D  CC;HE+AXIAL BLAWKE r S P E N T  F E l  
Ais A FUNCTIOW OF DCC4Y T I H F  ( 8 A . 5 1 5  5 1.0 Y T f i + 4 1  

D V  ER41.1. 
T O T A L S  
TnBLE 
A C T U A L  
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T.19LE C.17. G R A M S  OF FISSION PRODIJCT ELEMENTS I N  LHFBR C O R E  AND CORE+AXIAl. RIAYKET SPENT FUEL 
A S  A FUNCTION nF DFCAY TIMF ( B A S I S  = 1.0 MTHY)  

CO+AB A S S V  90.00 180.OD L . O Y R  2 - 0 Y R  5 . O Y R  C O R E  A S S Y  9 0 . O D  LRO-OD 1 . O Y R  2 . O Y C  5 . O Y P  

H 
L I  
BE 

C 
c c  
N I  
cu 
Z N  
GA 
GE 
A S  
S E  
BR 
K R  
P 8  
S R  

V 
z a  
NB 
a 0  
T C  
9 u  
R H  
D O  
4 G  
CO 
I N  
S N  
S f l  
T E  

I 
XE 
CS 
8 A  
L 1  
CE 
P R  
L D  
= M  
S M  
EU 
GO 
T E  
D Y  

ER 
T U  
Y B  
T O 1  

na 

1.401E-01 1 .300C-01 I.371E-01 
7.723'-04 7.724E-04 7.724E-04 

4.979E-05 4m978E-0 E 4.978E-05 
1.346E-11 0.0 0.0 
6.953E-OP 0.0 0.0 
5-059E-08 9.244E-27 2.850E-37 
1.004E-03 8 ~ 0 4 6 E - 0 7  4.0%6€-07 
4.970E-04 I.474E-OE 1,474E-05 
3.323F+00 1.323E+OC 3.323Et00 
9-5565-01 9.662E-01 9.462E-01 
7.497Et01 7.498E+Ol 7.498E+Ol 
2.24BE101 2.24lE+O1 2.241E+OI 
4.581E+02 4.575E+Oi 4 .570Et02 

9.287E+02 Be961E+OZ 8.846Ei02 
4.829EC02 &.677E+Oi 4 . h l l E + 0 2  
4.776Ee03 4.73TE+O1 4.723EC03 
7.516E+01 4.7835l 01 2.120EtOl  
5.48nFiO3 5.595EtOL 5.653€+03 
I .463E+03 1.471E103 I -471E+Q3 
6.172E103 5.966ECO1 5.859E103 
1.513€+03 1.615E+OL 1.637E+03 
4 - \ 0 8 E + 0 3  9.213E+01 4.295F+03 
L.R3IF+02 4 .803Et02 4.795€+02 
5 .180Et02 5"207E+Oi 5.215E+02 
3.762ECO 1 3.824Et0 I 3.835€+01 
5.556E+02 5.439E+Oi 5 . 5 3 Z E t 0 2  
1 .?0EE+02  I .857E+Oi  I r 8 2 2 E + 0 2  
1.236F+03 1 a 226E+OL 1.228F+03 
7.259EIO i 7.086E+02 7.106E+02 
8.438E+03 8.445Et3Z fl.445EL03 
7.156€+03 7.150E402 7.134€+03 
2 . 5 2 6 € + 0 3  2 . 5 0 9 t r  01 2.533EtO3 
2 . 1 3 3 E t 0 3  2.153F+OL 2.153€+03 
4.549!7+03 4.371Et01 4.258F303 
1 -920E *O3 1.931 C > O  1 1.996Et03 
5.880E+03 6.029E+O t 6.1 2DC+03 
4.569E. 0 2 4.2 83 F + 0 i 3.9 8 8 F f  0 2 
I . iO9EtO3 1 .755Et02  L.Tfl4Et03 
2-'524E+02 2.474EtO2 2 . 4 4 9 i t 0 2  
l.A8?E+02 I .944E+Oi  1.974E+OP 
1.756E+01 1.699ElO 1 1.677€+03 
1 .404EtOI  1.063E+O 1 L.485E+01 
4.537E-01 4.527E-01 4.527E-01 
6.35aE-01 6.383E-01 6.383E-03 
2.654€--04 2.690E-04 2.6L9E-04 
2.957E-05 4.103E-OF 4.812E-05 

.# L 61497E+04 6.497EF04 6.497Et04 

2 - 8 2 9 ~ - 0 4  Z . R P O F - O ~  2 . 8 2 9 ~ - 0 4  

3 . 8 4 4 ~ + 0  2 3. B ~ ~ E + O  z 3. as it t 0 2  

1.332E-01 l .26OE-01 1.065E-01 2-19BE-01 
7.724E-04 7.724E-04. 7.724E-04 1 -204E-03 
24029F-04 2.829E-04 2.829E--04 4.420E-04 
4.97RE-05 4.977E-05 4.976E-05 7.781E-05 
0.0 0.0 0.0 2 +082E-1 I 

1.00SE-08 0.0 0.0 0.0 
6 .60 lE-59 0.0 0.0 9 -166E-08 
4.046C-07 4.046E-07 4.046E-07 1 . S ? J E - 0 3  
1.474E-05 1.474E-03 1.474E-05 7-779E-04 
3.323E+-00 3.323E+O0 3.323E400 5 . 2 0 8 E t 0 0  
9.462E-01 9.462E-01 9.462E-01 1.4fl8Et00 
7.19RE+Ol 7.49WEtOL 7.498€+01 1.162E102 
2 .241Et01 1 - 2 4 1 E I O I  2.241E+01 3 .452El01  
4.561E+02 4 .543Et02 4.496E+02 7-10EE+02 
3.861~+02 3 . 8 7 5 ~ + 0 2  3 . 9 2 5 ~ + 0 2  5 . 9 6 0 ~ + 0 2  
8 . 7 5 1 ~ + 0 2  8 . 6 2 6 ~ + 0 2  e.2?8~+02 1 . 4 3 e ~ t o 3  
4.572F+O2 4 - 5 6 6 E t 0 2  4.566E+02 7.474E+02 
4 - 7  19Ec03 4.730E e0 3 4.765Et0 3 7 - 4 3 4 E t 0 3  
3.143E100 6-904E-02 6.927E-03 1 .158Et02 
5.688E Q 03 5 - 6 9 a E 1 0 7  51694E+03 8.571E'03 
1.471Et03 I.471E+03 1.47lE103 ?.283E+03 
5.719€+03 5-55BE+03 5.416E+03 9.661Er03 
1-642Ec03 1.643FtO3 1-643€+03 2.367E+03 
4 - 4 3 2 E t 0 3  4.593Er03 4.735Et03 6.479E+03 
L.782Et02 4 .771Et02 4.765Et02 7.613E+02 
5.226E+02 5.237E+02 5 - 2 4 1 E f 0 2  8.129Et02 
3.84 I E +  0 1  3.847~5 t O  I 3.868E+O I 5.74 7E t0 1 
5.526EtOZ 5.522E+O2 5.522E+O? 8.66CF+O2 
1. 753E+02 1.634Et02 1.407Et02 2-954E+OP 
1.234E103 1.246Et03 1.269E+03 1.932E+03 
7.12@€+02 7.126E+02 7.126E+02 1.131E103 
8.445StO3 8.445E+O3 8.44SE+O3 I .320E+OB 

2 .579Ct03 2.660Et03 2.853E103 3.954E+03 
2.153Et03 2 . 1 5 3 E t 0 3  2.153€+03 3.374E+03 
4.109Et03 3.959E+03 3 m E 6 1 E + 0 3  7.097Et03 

6 .274€+03 6.425E+r)3 6.523E+03 9 .182Ei03  
3 .48 lE+02 2 + 6 7 3 E + 0 2  %.210E+02 7 .04€Et02 
1.834€+03 1 r913E+O3 2.054E+O3 2.682E+03 
2.401E+O? 2.316E+02 2.126E+02 3.954EfOZ 
2.032E+02 2 r 1 3 6 E t 0 2  2.383Et02 2.974F+02 
1.664E+01 1.662E+O I I - 66 1E+O 1 2 -773E t 0  I 
1.49¶F+O1 1.501Et01 1 .501E101  2 . 2 2 9 E + 0 1  

61383E-03 6.383E-01 6.3835-01 1 . O L P E + O O  
2.547E-04 2.50BE-04 2.498E-04 4-19085-04 
5 . 5 3 O E - O S  5.923E-05 6.028E.-05 4.784F-05 
6.497E+04 6.497E+04 6.497E+04 I-OIEEIO5 

7 . 0 8 a ~ + 0 3  7 . 0 0 6 ~ 1 0 3  6.813~+03 I.II~E+O~ 

i . 9 9 w t o 3  1 . 9 9 8 ~ + 0 3  i . 9 9 8 ~ + 0 3  3 . 0 0 1 ~ + 0 3  

4 . 5 2 7 ~ - 0 1  4.527~-01 a.sz7E-01 7 . 1 5 6 ~ - 0 1  

2.166E-01 2.L36E-01 2.076E-01 1.963E-01 
1.209E-03 1.209E-03 I . 2 0 4 E - 0 3  1 . 2 0 4 E - 0 3  
4.420E-04 4142OE-041 4.920E-04 4.420E-04 
7 .78  IE-05  7.78OE-05 7-780E-05 7.779E-05 
0.0 0.0 00 0 0.0 
0.0 0.0 0.0 0.0 

6 - 1 2 t E - 0 7  6 - 1 2 t E - 0 7  6-126E-07 6.126E-07 
2.292E-05 2.293E-05 2 ~ 2 9 3 E - 0 5  2.293E-05 
5 .20CE100  5.203CC00 5 .208€+00  5.208E+00 
1*47SE+00 1 - 4 7 4 E t 0 0  1.474ttOO 1.474E+00 
1. I 6  2E + 0 2  1 .162E+02 1. I 6  2Et 0 2  1-16  2 E t O  2 
3 . 4 4 i E t 0 1  3.447E+01 3.447E+Ol 3 .447Et01 
7.09 i E I O 2  7.0W9E e02 7.075E+02 71047EiO2 
5.964Et02 5.971E+02 5.986E+02 6 - 0 1 3 E t 0 2  
I .38EEt03 1.37lE+03 1.356Et03 L.337E+03 
?.235E+02  7.137€+02 7.078Er02 7.059E+02 
7.374Et03 7.35?€+03 7 - 7 4 6 E t 0 3  7 .363Et03 
7.312E+01 3 . 2 6 0 E C O I  4.833E+00 1.064E-01 
8 ~ 7 3 E E t 0 3  8.826E+03 8.880E+C3 8 . 8 8 9 E t 0 3  
?.29EE+03 2.295EC03 2.295E+03 2.295E103 
9.360E+03 9.174E+03 8.954(I+03 8.702€+03 
2.522Et03 2.558L-103 2.566E+03 2.567E+03 
6.64iE F03 6.774€+03 6.986€+03 7.235EC03 
7.570FC02 7 . 5 5 t C + 0 2  7.537E+02 7 .518El02  
8 -  16 ¶E t o 2  8 . 1 8 1 E t  02 8.200E+ 02 8.21 7E10 2 
5.84ZEtOl 5 . 8 6 G E + O L  5.870E+OL 5.882E+01 
8 - 6 4 0 E c O 2  8.63GE102 81520E+O2 8.614E+02 
2.87EC+02 2.825E+02 2.718E+02 2.534E+02 
1.914E+03 1 - 9 1  ? E t 0 3  1.926E+03 1.945E103 
1. l O Q $ + O 3  I -10 f lE t03  1 . 1 1  OE103 I . I t  O E + O 3  
1.3218+04 1-321E+04 1.321Et04 1 . 3 2 1 E + O I  
1. I I SEtO4 1 ,  I 1  6C+04 1 . 1 0 8 E t 0 4  I .095E+O 4 
1.92EE+03 3 . Y 6 5 C + 0 3  4 - 0 3 9 E t 0 3  4.168E+03 
3.364€+03 3.364€+03 3.364E+03 3.364E+0 3 
6 . B T i E ~ O 3  6~6413E+03 6.417E+03 6.183EC03 
3.09 € E t 0 3  3.1 I 8 E  -03  3.122E+ @3 3.122E+03 
9-412E+03 9.i66E103 9.793Et03 1.003E+04 
6.59eE102 6-142EtO2 5.36lE+02 4.116E+02 
2.75 ?E+O 3 P - 7 9 9 Z t  03 2.87 EE+ 0 3  2 -997EfO 2 
3.87CE+OP 3-836€+02 3.760E+02 7.625EC02 
3.071F+02 r ? . l l X + O 2  3.210E+O? 3.374E+C2 
2- 68 r ? F + O l  2 - 6 4  7E+01 2.626E+0 1 2 .  b22E+0 1 
2 . 3 2 1 F + O 1  ? . 3 5 9 E + O I  2 . 3 8 O E + O L  2.384Et01 

1.017E100 L.Ol?E+OO 1 - 0 1 7 E + 0 0  1.017E+00 
4.3LEF-OL B ,234E-04 4. l l h E - 0 4  4.05.E-04 
6-637E-05 7.783E-05 8.95flE-OS 9.582E-05 
1 - 0 1  fE+05 11 015F105 1.01 SE+05 1 . 3 1  5E+05 

i . 4 6 4 ~ - ? 6  a . 5 1 2 ~ - 3 7  1.045~-58 0.0 

7.14 oE-nI 7 . 1 4 0 ~ - 0 1  7. L ~ O E - O I  7. L ~ O E - O  I 

I .658E-01 
1.204E-03 
4.420E-04 
7.716E-OE 
0.0 
0.0 
0" 0 
€.12CE-07 
2.293E-05 
5 .208E400  
1.474E+OO 
1.162E+'12 
3.4$7€+01 
6.975Et02 
t . O 8 6 E + 0 2  
I .283Et03 
7.069E+02 
7 - 4 1  EE+03 
IeO86E-02 
e .  OR 9E + O  3 
2.295Et07 
e . a 7 9 ~ + 0 3  
2.567E103 
7-*6OE+03 
7.508€+02 
8.224E102 
5.913EIOL 
e . 6 1 3 ~ + 0 2  

1 . 9 8 o ~ t a :  
i . I83E+02 

I.l1IE+02 
1-32 1E104 
1.06EEt04 
4.471EtC3 
3.364E+07 
E.032Ei03 
3 . 1 2 2 E + O 3  
i .o ieE+'Ie  
1.863El02 
1.214€+03 
1? .325E+02  
2+763E+02 
2.622E+OI 
2.38 E € + O  1 
7.140E-01 
1 - 0 1  7 E t 0 0  
4.037E-Oa 
S.  752E-05 
I . O 1 5 E + 0 5  
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U R  8 3  

s e  I35 
< R  86 
PI3 117 
5u ne 

Y 87 
S R  10 
LC 11 
29 'I? 
Z R  9 3  

' 40  95 
P R  96 
*n 7 7  

T C  59 
U C L O O  
R U l O O  
P U l O l  
R U 1 0 2  
R l i l O 3  

PO104 
P D 1 0 5  

K R  a4 

zx 99 

un 913 

~u 1 on 

xu106 
P U l O b  

D O 1 0 7  
O D l O i i  
4 i i l O Y  
n o t 1 0  
C O l l l  
C O l l 2  
C U I 1 3  
C D 1 1 4  

S N I l ?  
S Y l 2 0  
S N 1 2 4  
58125 
SN126 

1 1 2 7  
T E 1 2 8  

1 1 2 9  
T F I 3 0  
X C l 3 1  

~ ~ i i a  

X E l J 2  
C S 1 3 3  
X E 1 3 4  
C S l 3 4  
t S 1 3 5  
X E l 3 6  
86136 
C S 1 3 7  
04137 
B A 1 3 8  
l L A 1 3 9  
C E 1 4 0  
P R l 4 1  
C F 1 4 2  
N D 1 4 3  
C E I 4 . 9  
ND140  
N D L 4 4  
' ID146 
" M I 4 7  
5 M 1 4 1  
N O 1 4 8  
S Y i 4 8  
5'1149 
NDLSQ 
5 M 1 5 0  

SM151 
S H l F . 2  
EU153 
511154 
I D  I 5 6  
SUHTOT 

T O T A L  
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B E  
c 

c c  
h l  
CL 
Zh 
Gb 
GE 
A6 
SE 

U F  
E E  
S E  

I 
2 6  
N E  
* C  
TC 
F l i  
E l  
PC 
A C  
c c  
I L  
SL 
S E  
T E  

I 
XE 
C 6  

L b  
C E  
F F  
h C  
C. 

EL 
G t  
Tf 

HC 
EE 
1 L  
T C  

er. 

e n  

TAOLE C.19. CURIES OF F l S S l O h  PRODUCT ELEMENTS I N  LMFDR CORE hND CORE+AXIAC BLANKET SPENT FUEL 
4s A FUNCTION nF DECAY TxnE lBAs1s = 1.0 n r w )  

CCIAB A S E V  90.00 1 a o . 0 ~  1 . 0 1 ~  2 .0vE 5 . 0 ~ ~  CCRE ASSV 9 0 . 0 0  i a o . 0 0  I.OVF 2 . 0 V R  E . O Y F  

1 . 8 9 5 E t 0 3  
8.602E- 0 6 
3 146 SE- 0 4 
0.0 
0.0 
0.0 
0 .0  
0 . 0  

0.0 

1.209E*00 
0.0 
1.619E+04 

I .  06SE+OS 
I .0?3E+O5 
l .b65E+03 
3.827E+03 
0.0 

8.53 2E+O 5 
8 -53 2 E t 0  5 
6.893E-0 1 
5.064E+O 1 
5.087E+02 
1.53CE-03 
I . l O I F + O 3  
6.99PE+04 
1.847E+OL 
1.406E-01 
4.381E-14 
4.447E+OC 
2 .742E+O5 
1 - 3 2 6 E - I O  
5.196EtOE 
5 . 2 5 e E I o C  
2 -  604E-OS 
3.81 7 E t 0 5  
1.02%E+04 
5.171E+04 
3.975E+01 
I . 485E+01  
0 . 0  

8.1 6X-24 
6.938E-03 

o .a 

3 . 6 8 e ~ - o ~  

~ . ~ ~ z E + o L  

I . ~ ~ ~ E - o z  
... 
1.40CE-Ci 
C.0 
4.477E-04 
1.345EIOL 



.... ... . 
. .  
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c 
B E  

c 
cc 
N I  
C L  
2 *  
G A  
GE 
A I  
SE 
8 1  
K F  
F E  
SF 

'1 
2 s  
N E  
Z C  
T C  
E L  
S k  
P C  
A (  
CC 
I *  
S L  
SE 
1 E  

I 
XE 
CC 
EA 
L 9  
CE 
PF 
hC 
P L  
SW 
EL 
c c  
T E  

T A ~ L E  c.21. WATTS OF F I S S I D Y  PRODUCT ELEMkNTS I N  LMFBP Case A N 0  C O P E + A X I A I .  R1.9xXET SPENT FUEL 
A S  A FUNCTION OF OECAV T I M E  ( 8 A S I S  = 1.0 HTHI I l  

C C + A B  AS:? 90.00 1 8 o . a ~  i . a w  2 . 0 1 ~  s.ayn CCRE Assr  SO.^ 1 8 0 . 0 ~  I - O V R  2107F 5 . 0 1 6  

6 1 3 7 9 E - 0 2  
L.OJIE-O~ 
I . o I ~ E - ~ ~  
0.0 
0.0 
0.0 
0.0  

0.0 
0.0 

0.0 
2 - 4 2  EE+O 1 

I - 2 4 3 E + O  2 
5 . 9 3 9 € + 0 2  
8 .418E+U0 

0.0 

J . O I O E - Q ~  

~ . I ~ ~ E - - o s  

E . 3 9 1 E - C 2  

1-01 1 E - C 7  
I .  OJZE-CI  

c.a 

c.a 
c.a 

c.a 

C.0 

c.0 
c . 0  

1-OlOE-Oq 
C . 0  
1 . 9 9 7 E + C I  
Z.077E-Ce 

f . 5 1 5 E i a i  

?.09€E-C$ 

1 - 9 5 5 E - O i  
t . 4 4 t E 1 0 0  
I . O I C E t C 3  

4.01CEtCO 
7.41 7E-01  
1.50 I E - 1  i 
P.8bCE-CZ 
1 - O l E E t C P  
t .  6 7  2 E  t C C  
C.SQCE-OE 
c . 0  
T ~ I I I E + O i  
I . O O : E + O l  
1 .641E-11  
i.38iEICI 

C.0 

I.I~:E+~z 

4 . w i ~ - a a  

c.a 

4 . 1 4 ~ ~ - a e  

2.64 i ~ + a i  

e. 1 9 7 ~ 1 0 1  
1 . 1 7 s ~ t a c  

I . ~ ~ E E - c ~  

(.a 

I . Z S E E + C E  

1.31 EE-OC 

I .6$5E-O4 
C.0 

4 . 2 3 E E t O I  
S . ~ O I E - C ~  

. ....... . ~ .......... - ,... _._..,._,_ .2.& . . .  ......._ -.: .... *. . - .  . ......... .... . . .  .I ... .... .. . . . . . . - . .__ .... . .  c.. .. . 
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T A e L E  C.23. Pl!CTONS FRO" F I S S I O N  PRODUCTS I N  LvlFBR CDRE \ND CORF+4XrAl .  RILANKET SPENT F U E L  
AS A FUNCTION o r  qEcav T I Y E  ( B A S I S  = 1.0 MTHM) 

18 GPOUP PHOTON RELEASE R A T E S .  PWOTONS/SECCND 
BISIS=ONE TONNE I N I T I A L  HEAVY H E I M . :  ADV O X  L M F B R :  L W ~ - T r U / U / I J / U  

I . 0 Y P  Z - O Y R  5.OVR C O P E  4 5 S Y  9C.00 1 8 0 o O D  I . O Y W  2 . 0 Y P  5 . O V A  C O I A B  A 5 5 Y  90aOD 1 8 0 . O D  

6.330E+l6 
1.503E1L6 
I - 3 3 5 E l l 6  
1.333E "1 4 
9 . 3 6 9 E i l 5  
9.532E+ 1 5  
8.46 OE+I 5 
5.032E+ 15 
3-028E+lG 
1 . 2 4 6 E + l h  
I .916E+L5 
2.692E+L4 
2 . 8 9 0 E + 1 9  
8.825F*L2 
1.126E t I P 
9.615E-05 
6.239E -06 
3.945E-07 

1.814E+15 4.844E+17 3.092€+17 1.827E+l7 9.470E+16 2.694E+L6 2.787E+19 7.52EE+17 4.8lOC+L7 2.854E+17 1 .48 IE+17 4 . 2 1 7 E I L t  

7.503€*18 I.443€+17 8.636Et16 3 . 9 9 3 F t l h  2.125E+16 8.003E+L5 1.152E+19 2.550Et17 I - 3 4 5 F t 1 7  6.263E+16 3.3*7E+16 1.260E+16 

1 8  GROUP S P E C I F I C  ENERGY RELEASE FATES. HEV/WATT-SEC 
eASIS=ONE TONNE I N I T I A L  WEAVY MElAL : AOV O X  LHFBP: L * P - P U / U / U / U  

EWEAN 
C O I A 0  A S S Y  90.00 180.00 I . O Y R  2 . 0 1 ~  5.01a CORE n s s y  9 0 . 0 ~  180.0~ L.OYR 2 . O V R  5 . O Y F  

I - C O U F - 0 2  
2.500E -02 
3-75OE-42 
5 -75CE-02  
8. S O O E - 0 2  
1. 2SOE-OI 
2.2SOE- 01 
3.750e-01 
5.750E-01 
0. sow-01  
I .250E+00 
1.750E100 
2.250F+00 
2 - 750E+ 0 0 
3. S C O E + O O  
5.00OEt00 
7-OOOEt00 
I .  10DE+OI 

T O T A L  

G A M  POW 

6 -25  1 E t 0 6  1.4 14E+06 L -31 1E+09 3.99 4E+07 
2.58+E+06 6 -  57WE105 5.91 3E t O 8  1 63 1E+07 
3.347E bo6 8.758E105 6.901E108 2.23EE+07 
5.045E+06 I.O88E+O6 i.067E+09 3.134E*07 
5.249E+06 1.169EIOL I - l 7 0 E + 0 9  3.181Et07 
7.453Et06 1.429Et06 1.873€+09 7.261E107 
1.242Et07 2.476EIOE 7 * 9 3 3 E + 0 9  71735E+07 
1 .319Et07 3.202E4-06 9.169Et09 7.82EE+07 
fm505E+O8 7.0888+07 2 - 4 5 1 E + l 0  9.200E108 
4.906Ef07 1.622E+07 3-902E+lO 1.88 5E "09 
1.768E+07 5.108E106 2.935E+IO 9.821E107 
2.965Et06 4.318Et05 L.SBOE+lO 5.251Ei07 
3.66 BE +06 3.0 44E+05 9 - 1 1  h E W 9  2.67 €E107 

2.608E+04 3.314€+03 2.797E+O9 1.57CE105 
6.559E-12 6.983E-12 I.S05E+09 9 . 5 2 f E - 1 2  
5.953E-13 6.34 3E-13 1.80 CE+O7 0.65 IE-13  
5 m920t-1'3 4.303E- 14 6 -  167E+O3 8-59 SE-14 

1.598€+05 2.013E+04 4.873E+09 2.814E+06 

2 .977t+07 
1.171E107 
I -571EL07 
2.387EF07 
2.450EtD7 
4.060Et07 
5 .R89E t 07 
5 -70  OEt 07 

8 -61 6ECO8 
7.18 l E + 0 7  
1.519ECO7 
2.057€+07 
7 - 2 5 3 E t  05 
I .  LS3E t 05 
9 .6hSC- 12 
8-76ZE- 13 
8.7Q6E-14 

5.3 7 3 ~  t na 

1.9$8€+07 9.750E+06 2 . 2 0 3 € + 0 6  
7.703E+06 4.026E+OO 1.022E*06 
1.026Et07 5.218Et06 1.36€EtO6 
1+579E+ 07 7.87 I E + O 6  1.69 C E t  06 
1.634E+07 8.187E+06 1.823€+06 
2*441E+07 1.162E+07 2 .234E+Ot  
3.906E+07 1.937E+07 3.857EtOE 
3.868F+07 2 .055Et07 4.972Ef06 
3.€03E+08 2.368E108 1.114E+08 
2 r l B 6 E + 0 8  7.830€+07 2.595E+07 
4.965EC07 2-79?E+07 8 - I 2 9 E + 0 6  
9 . 7 3 9 ~ t 0 6  4 . 6 5 7 ~ + 0 6  6 . i 9 a ~ t o 5  
l1329E+O7 5.703F+U6 4.738E+05 
4.998E605 2.502E-105 3.152E104 
8. L 2 2 E t  04 6. O a  3E+04 5-18 9E +O 3 

9.868E--12 I.023E-11 l .088E-11 
8r964E-13 9.292E-13 9 .885E-13  
B . ~ O ~ E - I P  9.2331-16 s . ~ z ~ E - I ~  
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Apperidix C. 2: Characterist ics of LME'BR R a d i a l  Blanket 

arid Core p l u s  Axial Blanket p l u s  Radial  Bl.anket Fue l  
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ThBLE C.24. GR4HS O F  A C T I V A T I O N  PRODUCT ELEVENTS 1N L M F B R  A X I A L  BLANKET A N D  R A D I h I  BLANKET SPENT FUEL 
AS A FUNCTION O F  DECAY TlWE ( B A S I S  = 1.0 M T H H l  

ti 
HE 
1. T 
BE 

C 
e 

o 
F 

ME 
V A  
3G 
4L  
5 1  

P 
5 

cc 
A i i  

K 
C A  
5 c  
T I  

Y 
C R  
'4 N 
FE 
c o  
N l  

cu 
ZN 
;a 
ZE 
A S  
S F  
562 

V 
Z P  
NB 
M O  
T C  
RU 
R H  
"0 
A 5  
C D  
1N 
S N  
5 8  

TE 
I 

XE 
c s  
v 'I 
D M  

S M  
EU 
5 0  

O I  

EP 
TM 
YB 
T A  * 
P E  
o s  
I R  
O T  
HG 
T L  
.e 
9 1  

TOTAI. 

r e  

n o  

Do 

2.015Et00 2.015E+OC 2.015EtOO 2.015E100 2.OL5EtOO 2.015F+00 2.013EC00 2.01?Et00 2.013Et00 2.013E+00 2.013E+00 2 . 0 1 3 E t 0 0  
3.€93E+02 3.693EcOi 3.693E+02 3.693€+02 3.693E+O? 3.693E+02 1.095EW2 1.09SEiOZ I .099E+02 1.099E102 1.099€+02 L.099Ed02 
I.2L9E+04 1.219E+04 1.219E+04 I .219Et04 1.219€+04 1.219E+04 3.231€+03 3.231E103 3.23lE+03 3.231Eb03 3.231E103 ?.231E+03 
4.7LOE+02 4.71OE+02 4.710Et02 4.710ECO2 4.7lOE+OZ 4.7LOE+02 1 .50ZE+02 I . 5 0 i E + 0 2  1,502E102 1.502E+02 1.502E102 1.502E+02 
1.638E-09 I . 6 2 9 E - O ?  1.606E-03 I.589E-03 1.583E-03 1.583E-03 1.805E-03 L.780E-0.3 1-747E-03 l r 7 2 2 E - 0 3  1.715E-03 1.715E-O? 
5.300E100 5.300E100 5.300E+00 5.300E100 5.300E+00 5.300€+00 5.300E+00 5.300Et00 5.300E+00 5.300Et00 5.300E+00 5-300E+00 
7.645E-05 7.281E-OE 7.22OE-05 7.209E-05 7.211E-05 7.218€--05 1 .163E-09 1 . L 1 4 E - O I  1 - 1 0 5 E - 0 1  1e104E-01 1.104F-04 I.105E-04 
5.369E-04 5.369E-04 5.369E-04 5.369E-04 5.370E-04 5.370E-04 7.18OE-04 7.IBCE-04 7.180E-04 7.180E-04 7o l8OE-04 7.18OE-04 
2.000E+OO Z.DOoE+OC 2.000E+00 2.000E+00 2.000Et10 2.000E+00 1.999E+00 1.99SE+00 I o 9 9 9 E + 0 0  1+999E+OO 1.999E100 1.999Et00 
5.529E-05 2.79LE-OE 1.653E-05 R.643E-96 6.764E-06 6.735E-06 4.312E-05 2.331E-05 1.516E-05 9-605E-06 8.372E--06 e.388E-06 
3.217€+02 3.217E+Oi 3.217E+OX 3.217EC02 3.217E+02 3.217Et02 8 . 5 8 2 E + 0 1  8 . 5 8 i E + 0 1  8.582EtOL 8.582E+Ol 8 . 5 8 2 E 1 0 1  8 - 5 8 2 E + 0 1  
6.581€+00 6.728E+OC 6.743E+00 6.745F+OO 6.745E+00 6.745Ei00 5.88CEt00 6 . 0 0 e E t 0 0  6.02LEt00 6r023E+00 6.023€+00 € . 0 2 3 E + 0 0  
3.644E+OE 3.644E+Of 3.694Et05 3.644E+05 3.644E+05 3.644E+05 9.630E+04 9 .63CEtOI  9.630E+04 ' l r630E+04 9.630EIOa S.630E+04 
3.945E+04 3 . 9 4 5 E + 0 4  3.945€+04 3.945€+04 3.945E104 3.915€+04 1.040Et04 1.04CFIOiZ l r 0 4 0 E + 0 9  1 .040E+04  1eOIIOElO4 I.040E+04 
1-376E+Oh 1.376E+OC 1.376E106 1.376E+06 I.37CE+06 L.376E+06 3.637E+05 3%6,37E+05 3.637E+O5 3 ~ 6 3 7 E t O 5  3.637EC05 3.6371+05 
3.330€+02 3 .297EtOi  3.283E+02 3.274E+02 3.272E+02 3.26RE+02 9.296E+01 9.10 I E + 0 1  9.019E+01 8.967E+OL 8 - 9 5 1 E l 0 1  8.932E1-01 
2.896E+OE 2.89bC+OC 2.096E+05 2.896€+05 2.896E+05 2.896C+O5 7.652EtOS ?.652E+04 7.65?E+04 7.652E+04 7 - 6 5 2 E + 0 4  7-652E+04 
I.924E+O3 1.924E+O? 1.924Er03 L.924E+03 1.924Et03 1.924E+O3 5.092E+07 5.012E+02 5 . 0 9 2 E + 0 2  5.092€+0% 5-092E+02 C.D93E+02 

4.321E-03 4.322E-07 4.322F-03 9.322E-03 4.322E-03 4.322E-03 6.631E-03 6.632E-03 6.632E-03 6.632E-03 6-632E-03 6.632E-03 
5.62PE-06 5.622E-OC 5.622E--Ob 5.672E-06 5.622E-06 5.622E-Oh 1.325E-05 1 + 3 2 E E - O 5  1 -325F-05 1-32SE-05  1.325E-05 1.325E-05 
4.502E-L 7 4.504E-17 4.504E-17 4.504E-17 4.50 4E-17 4.504E- 17 3 - 5 2  2E-I 6 3.52 2E- I 6  3.523E- 16 3.523E- I 6  3 -523E- I 6  3.523E - I  6 
2 -880E- 15  2.9 l 3 E  - I  5 2.9 L 3E-19 2.9 13F-19 2.9 L 3 E - I  9 2.9 13E-- 19 3.89 1E-18 3 -937E- I 8  3 -937E- I 8  3.937E-18 3 -93  7E-18  3.93 ?E-I 8 
1.478E--0@ 1.3tOE-OE 1.26lE-08 1.242E--08 1.239E-08 1.237C-08 1.421E-08 1.25fE-08 1-210E-08 1.192E-08 1-190E-08 1.187E-08 

4 . 0 4 0 ~ + 0 1  4 . 0 4 0 ~ + 0 1  4 . 0 4 0 t t 0 i  4 . 0 4 0 ~ 1 0 1  ++.O~OE+OL ~ . o ~ o E + o ~  4 . 0 3 8 ~ + 0 1  4 . 0 3 e ~ t 0 1  4 . 0 3 8 ~ + 0 1  4 .038~4-01 4 . 0 3 7 ~ + 0 1  4 . 0 3 7 ~ + 0 1  

3.957F-07 3.477E-07 3 . 4 8 1 ~ - 0 7  3 . 4 8 2 ~ - - 0 7  3 . 4 8 2 ~ - 0 7  3 . 4 8 2 ~ - 0 7  2 . 8 7 3 ~ - 0 7  2 . 5 3 ~ - 0 7  2 . 5 3 7 ~ - 0 7  2 . 5 3 8 ~ - 0 7  z . 5 3 8 ~ - 0 7  z . 5 3 8 ~ - 0 7  
8 . 0 3 6 ~ - 0 2  8 . 1 0 6 ~ - o i  8.105~-02 8 . 1 0 3 ~ - 0 2  ~ . L O ~ E - O P  a.io3E-o? s .?55~-02 5.81 IE-02 5 .809~-02 5 . 8 0 9 ~ - 0 2  5 . 8 0 8 ~ - 0 2  E . B O P E - - O Z  
2.137E+02 2.137E+02 2.137E+02 2.137E+O2 2.137E+02 2.13?E+02 5.647EIOI 5 -€47E+01 5.647Et01 5.647E1-01 5.647E+01 5.687E+01 
5.000E+04 5.000E+04 5 . 0 0 0 E t 0 4  5.000E+04 5.000E+04 5.00OE+04 1.320E+04 1 .370Ft04 1.320E+01 1.320E104 1.320E+04 1.320E+09 
2.628Et00 2 . 6 4 0 E + O C  2.640E+00 2.690E+OO 2.640Et00 2.640E100 2.368E+00 2.38CE+OO 2.380E+00 2s38Ce+OC %.390E+00 2.38LlEc0-0 
6 r t 6 t E + O O  6.66blE+OO 6.t66E+00 .666E+00 t . 6 6 6 E t 0 0  6.6C6E+00 5 . 8 4 J E + O 0  5 . 0 4 d f + O O  5.843E+00 5 . 8 4 3 E l O 0  5*843E+OO 5 . 8 4 3 C + 0 0  
8 . e l O E - 0 5  1.037E-04 1.069E-06 1.177E-04 1.077E-04 1.017E--04 1.598E-04 1.885E-04 1.948E-04 1.963E-06 Im964E-04 1 . 9 6 4 E - 0 4  
9.155E-05 9.163E-OE 3.171E-05 9.187€--05 9.21 7E-05 9.308E-05 1.391E-04 1.397E-04 1.393C-04 1.395E--04 I .400E-04 I . 4 I B E - O &  
9.282E - 0 2  9.377E-02 9.374E-02 9.369E-02 9.364E-02 9.36 I E-02 9.04 ?E-02 9.036E-08 9.03 I E - 0 2  9.024E-02 9.01 7 E - 0 2  9 - 0 1  4F - G ?  

2.477E+01 2.477EC01 2.476EtOL 2.476Et01 2.476E+01 2.476F+OI 2.464E+01 2 . 4 6 4 E + O l  ?.464E+01 2 .4 t4E101 2.464E+OI 2 . 4 6 3 E * O L  
1.282€+00 1.282E+00 I.P82E+00 I.282Et00 1.282E+00 1.282E+00 I .O15E+00  1-01 EE+OO 1 . 0 1 5 E + O O  I.O15E+00 1.015E+00 1 . 0 1 5 E t 0 0  
9.021€+01 9.02!E+OI 9.02IECOL 9.021E+01 9.021E+OI 9.021E+01 2.759EIOl 2.755F+01 2.759ElOl 2 - 7 5 9 E I O I  2 -759E+Ol  2.759Et01 
2.9IOE-02 2.916E-02 2.909E-02 2.887E--O2 2.839E-02 2.741E-02 2.823E-02 2.827E-02 2.819E-02 2. r97E-02 2o750E-02 2 - 6 5 7 E - 0 2  
1. E7 4E- 0 3 1.767E-0 3 1.94 O E - 0 3  2.264E-03 2.79 4E-0 3 3.778E-03 2 -07 2E-03 2.26 E - 0 3  2.42%- 03 2-74  OE-03 3.24 BE-0 3 a- 19 OE-03 
IsP42E-07 1.953C-07 1.957E-07 L.961E-07 L.9t2E-07 1.963E-07 5.134E-07 5.162E-07 5.L7?E-07 5.183E-07 5.187E-07 C.187E-07 

1.339E-22 1.475E-22 1.475E-22 1.475E-22 1.475E-22 1.475E-22 71672E-21 8.34 IE-21 8.341E-21 8.341E-21 8.341E-21 8 . 3 4 1 E - 2 1  
7.862E- l€  7.86OE-l€ 7 .860F- I6  7 - 8 6 1 € - - 1 6  7.86LE-16 7.861E-16 1 -362E--15 1.3615-15 1-361E-15 I .36lE-15 1 . 3 6 2 E - I 5  1 .362€- -15  
9-9185-13 2.702E-le P.528E-18 2.210E-18 1.696E-18 7.679E-19 2 . L 6 7 E - I 2  6.26EE-18 5 - 8 5 7 E - I 8  5 . 1 1 8 E - 1 8  3.930E-18 1.779E-18 
1.879E-Oe 1.891E-OF 1-903E-08 1-926E-08 1.970E-08 2.09OE-08 2.6375-08 2.65PE-08 2 - 6 ? % - 0 0  2.716E-08 ?e?94E-O8 ?.OOb,FI-08 
1.223E-03 1.371E-01 1-486E-03 1 -645E-03 1.789E-03 1.847E-03 1.783E-03 1-952E-03 2 . 0 8 2 E - 0 3  2.26OC-03 2.414E-03 2.449E-03 
2.470E+OO 2.470Ef00 2.'69E+OO 2.469El00 2.469Et00 2.469E+00 2.450ElOO 2.45CE+00 2.450E100 2.449E+OO 2.449E100 2.449€+00 
L.879E-02 1.852FI-02 1 s R 4 5 E - 0 2  1 -841E-02 1.840E-02 1.840E-02 3.13*F-02 3.06eE-02 3.OLiE-02 3-0348-02 3-032E-02 3.032E-02 
1.19lE-02 1.221E-02 1 .22RF-02  1.2322-02 1.233E-02 1.233E-02 1 -965E-02 2-03 fC-02 2 .037E-02  2.070E-02 2+073?-02 2.073E-02 
9.e14E-05 5-8L9E-05 5.819E-09 9.819E-09 9.819E-09 9.819E-09 1.2l?E-O7 1-21 4E-07 l . Z I . I E - O ?  I.214E-07 1.214E-07 1.214E-07 
2.636E-IC 2.668E-1 C 2.668E-LO 2.668E-10 2.668E-10 2.669C.-IO S.879E-09 5.95iE-09 5.99ZE-09 5.952E-09 5.952E--09 5.952E-09 
2.275E-17 2 .614E-17  7.604E-17 2.592E-17 2.587E-17 2.586E--17 2.400E-15 2.74EE-15 2.729E-15 2 .7 l IE-15  2.702E-15 2.70lE-15 
1.988E-15 3.784E-15 4.891E-19 6.012C--L9 6.579E-19 6.680E-19 3.012E-17 5.81 I € - 1 7  7.537E-17 9.287E.-L? 1.018E-16 1.034E-16 
6.344E-05 6.993E-05 7.381E-05 7.759t-05 7.936E-OS 7.96LE-05 9 - 4 8 0 s - 0 5  1-040E-04 1.096E-04 lo149E-04 1 . 1 7 5 E - 0 4  1.178E-04 
1.954E+OC 1.953E+OC 1.953E+00 1.953F+00 1.953F+00 lm953E+OO I .930E+00 1.93CEt00 1.930E100 I.930E+00 I.P30E+00 1.930Et00 
4.575C-02 4-593E-02 4.597E-02 4.600E-02 4.60LE-02 4.601E-02 6.773E-02 6.80 LE-02 6 . 8 0 8 k - 0 2  6.813E-02 6.81QE-02 6.814E-02 
1-297E-03 1.304E-OJ 1-305E-03 1.306E-03 1 -306E-03 I.306E-03 2.977E-03 2.994E--03 2.996E-03 2.998E-03 2.998E-03 2.998E-07 
2 -274E- I O  2.530E- 1 C 2 -5  I OE-10 2.494E-10 2.49 I E-1 0 2.49 1 E-1 0 1 - 845E-09 2.06 EE--09 2.039E-09 2. OZOE -09 2.0 I6C-0 5 2.0 I 6E-05 
1 . 2 5 1 E - I 1  1.817E-11 2 . 0 h O ~ - L I  2.212E-11 2.243E-11 2.244E-11 1 -482E-LO 2 . 1 7 2 E - 1 0  2.369E-IO 2.654E-IO 2.693E--10 2.694E-LO 
1.505E-15 1.67OE-15 1.835E-19 2-174E-19 2.842E-19 4-849E-19 3.19CE-19 3 - 3 6 1 E - I 9  3.526E-19 3.865E-I9 4.533E-19 C.539E-19 
I.006E-13 1.226E-LI 1.446E--13 1.899E-I3 2.793E-13 5.474E-13 I.988E-13 2.326E-I3 2-664E-13 3.360E-13 41733E--33 8.850E-17 
L.O00E+00 I . O O O E + O t  I.OOOEt00 1.000Et00 I.OOOE+OO 1.000Et00 1.000E*00 1.00CE+00 1.000EC00 1.000E+00 l.OOOE+OO l . O 0 0 E + 0 0  

I .701E-06 1. 126E-OC 7.174E-07 2.83lE-07 4 .556E-08  1.880E--IO 2.53LE-06 1.67SE-06 1.070E-06 9 ~ 2 3 1 E - 0 7  6.794E-08 2 . 8 0 5 E - I O  
2.272€+0€ 2 .272E+O€ 2.272EtOE 2.272Et06 2.272EtOb 2.272E+06 6.99€E+05 6.99tE+05 6.99EEL05 6s996E+05 6.796E+O5 €.99LE+03 

2 . 5 2 3 ~ - 0 9  z . 5 2 4 ~ - 0 ~  2 . 5 2 4 ~ - 0 9  2 . 5 2 4 ~ - 0 9  2.524~-0s 2 . 5 2 4 ~ - 0 9  1 . 1 2 9 ~ - 0 8  I . I ~ S E - O ~  I . 1 2 9 ~ - 0 8  1 . 1 2 9 ~ - o e  i.129~-08 I . I Z ~ E - O ~  

4 . 0 0 0 ~ - 0 1  4 . 0 0 0 ~ - 0 1  4 . 0 0 0 ~ - 0 1  ~.OOOE-OI 4.000~-01 4 . 0 0 0 ~ - 0 1  4.000~-01 4 . 0 0 ~ ~ - 0 1  4 .000~-01 4 . 0 0 0 ~ - 0 1  ~ . O O O E - O I  ~ . O O O E - O I  
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D 1s 
5 1  2.9 
CP so 
c 9  57 
C R  53 
CE 5a 
HN 5 5  
PF 5 9  
Fe 56 

F E  58 

U I  sa 
N I  6 0  
NL 6 1  
N 1  62 
N I  6 4  
M U  9 2  
M O  9 4  
N O  9 8  
M O  96 
r(u 97 

M O L 0 0  
SUYTOT 

FE 57 

uo '38 

TOTTPIL 

TABLE C . 2 5 .  GRAMS OF PRINCIPPL A C T T V A T I O N  PRODUCT NUCLlnES IN C H F B H  A X I A L  &ANKET ANC H R O l A L  EILANXET SPENT FIJFL 
A S  A F U N C T I O N  GF DECAY TIME C R A S I S  = 1.0 H T H V I  

3.252 E t 0 3  
1.31 ?E+03 
6.971E+05 



7 4 0 1 :  '-26. C U R l E S  n F  ACTIVATION P Q O D U C T  ELEY?\ITS 1'4 L M F B R  A X I A L  BtLAWKFT AND R A O I A C  R A f l K E T  SPENT FUEL 
A5 A FUYC71"\I OF D C C R I  TI'.lF (BA515 = 1 .0  M T H M l  

1 . 0 Y R  2 . O Y P  5 . 0 Y R  R A D  8 K T  9C.OD 180.09  l r O Y R  7 - O Y P  5.010 A X I A L .  B K T  90.09 1 8 0 - 0 0  

1 .921EtOl  1.377E+O I I .35YE*01 1.320F"0? 1.245E+01 1.055Et01 2.776E+O1 2 . 0 5 2 C t O l  2 . 0 2 4 E t 0 1  I .967FA01 1.860E-tO 1 1.572E+Ol 
R . 7 0 9 i - 0 2  0. 0 0.0 0.0 0.0 0.0 I . 1 1 8 E - 0 1  0.0 0.0 0.0 0.0 0.0 
5 . 7 3 8 5 - 0 2  0.0 0.0 0.0 0.0 0.0 7.212E-02 0.0 0.0 0.0 0.0 C.0 

2 . 6 8 8 ~ - 0 1  0.0 0.0 0.0 0.0 0.0 21377E-01 0.0 0.0 0.0 0.0 C . 0  

7,*15E+02 0.0 0.0 0.0 0.0 0.0 4.510EtO2 0.0 0.0 0.0 0.0 0.0 

1.722FCOC 0.0 0.0 0.0 0.0 0.0 2.454E+O0 0.0 0 .O 0.0 0.0 0.0 

9.539E-01 0.0 0.0 0.0 0.0 0.0 I .353E+00 0.0 0.0 0.0 0.0 0.0 
1.212EtOC 0.0 0.0 0.0 0.0 0.0 1 - 6 2 5 E 1 0 0  0.0 0.0 0.0 0.0 0.0 

1.190E+O 1 0.0 0.0 0.0 0 .O 0.0 l.O36E+O1 0.0 0.0 0.0 0.0 0.0 

3.933Et02 0.0 0.0 0.0 0.0 0.0 2.954€+02 0.0 0.0 0.0 0.0 0.0 

1.237E-04 2.138F-OE 2.138E-06 2.138E-06 2-138C-.06 2.138E-06 1.142F-04 ?.45EE--06 ?.n55E-06 2rA55E-06 2.455;:-06 2 .455E-06  

3.570E+01 8 . 5 3 3 E - - 0  I 8.533E - 0 1  8.532E--01 8.53 (E-01 e.528E-01 4.82 7E+01 7.78iE-01 7.782E-01 7.782E-01 7.78lE-0 ! 7.778E-01 

4 .653Ft01 L.Zij6F-04 1.176E-04 1.028E-04 7.874E-OS 3.541E-09 5.970€+01 l.O5C?-O4 9.832F-05 8-59DE-05 6-581E-05 2.9595-9S 

1.531E+O2 2-497E-05 2 . 4 9 6 2 - 0 9  2.495E-09 2 .492s-09 2.484F-09 I .431€+02 2.507E-09 2.506'-09 2 . 5 O J t - 0 9  2 - 5 0 2 ' - 0 8  2-494E-09 
1 .134Et01 I.438E-01 1.833E-03 2.334E-01 2.492E-09 2.484E-OY I .252E+01 I.58CE-01 2.022E-03 2-572E-07 2.502E-09 2.49aE-05 
4 . 0 2 0 ~ 1 0 0  1 .973~+0C 9.7lOE-01 2.757E-01 1.271E-02 2.2b9E-06 5 .684E100  2.79CF+00 1 . 3 7 T t Q O  ?- :91E-01 1.197E-02 2.208E-06 
4.286E-01 3.7a9E-Oa 3.749E-04 3.713E -09 3.749E-0* 3.749E-06 6.707E-@I 5 - 7 5 i E - 0 4  5 - T 5 2 E - 0 5  5:752E-04 5 ~ 7 5 2 E - 0 9  5-752E-04 
4rd11BE-0 I 7.+*5E-Oi l.T59E--O2 J.196E-04 5.925E-.05 5.056E-05 6.029E-01 1.01eE-01 I -718E-02 5-155E-04 71837E-05 7 - 7 4 5 8 - 0 5  
9.591E-03 3.747E-05 3.747E-09 3.747E-09 3.747E-09 3.745E-09 1.3005-02 5 . 0 0 7 E - O Q  5.007E-09 5.007E-09 5.007E-09 5.007E-09 
3.514E-02 2.272E-02 I .550E-02 7.052F-03 1.496E-03 2.040E-05 4.254E-02 2.709E-02 I .a$?€-02 a.40iE-03 I .?86F-03 2 .648E-05  
4.521E+OC 7.608E-01 3.614E-01 7.801E--08 3.805E-03 ?.n05E-07 31344EtCO 5.57 1E-01 2 r h * C E - - O l  5-716E.-02 ?.786E--03 3.22tE-07 

6.651Et04 6.773E--1 4 6.773E-14 h.773F-14 6.773E-14 6.773E-I4 4.217E+04 4.886E-14 4.886E--14 4.886E-14 4.BR6E-1" 4 - 8 8 6 E - I 4  

1.5a3E50A. 1.595E+OZ 1.679E+02 1.631E+00 1.755E-04 2.187E-16 I - 2 8 4 E t 0 1  1 . 3 2 5 € * 0 3  I-398Et07 1 - 3 5 9 E t 0 0  1-46ZE--V" I . 8 2 2 E - 1 6  
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4.84BEt01 1.811E+OC 1.400E+OO 8 . 2 3 5 E - 0 1  21893E--131 1.254E-02 8 . 2 7 R F t O l  2. I 1  I E + 0 0  1-634E100 9 - 6 1  IE-01 3.376E-01 I s b 5 4 E - 0 2  
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7 . 8 9 1 ~ - 0 3  S . & R ~ E - O E  2 . 3 8 5 ~ - 0 a  2.385~-08 ~ - 3 8 5 ~ - 0 8  2 . 3 8 5 ~ - 0 8  I . 2 3 5 ~ - 0 2  ~ . 0 9 i ~ - o e  3 . 2 5 9 ~ - 0 8  J . Z ~ O E - O ~  1 . 2 4 9 ~ - - 0 8  3.209~-08 
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7-644E-03 5-060E-01 3-224E- 03 1.275E-03 2.048E-04 8-45OE-07 1.138E--01 7.544E--03 n.807E-03 I . 9 0 1 E - 0 3  3.053F-09 1.260E-06 
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l n 5 1 1 E - 0 4  l . 5 9 0 E - O f  5.650F-09 8.658E-I0 2.682E-IO 2.4i3E-10 l . I S i E - 0 4  1.571E-08 5.590E-09 R-546E-IO 2.630E-10 2 - 3 7 6 E - I 0  
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7 . 4 2 6 5 1 0 1  2 . 2 4 6 E - O F  2.246E-05 2.24bE-OS 2.24bE-05 2.246E-05 6 . 7 2 i E t 0 1  2 .024E-05  2.024E-05 2 . 0 2 4 E - 0 5  2.02bE-05 2.02eE-05 
2.13AE-02 4.36OF- 03 8.908i- 0 4  3.390E-05 5.251E-OD 7.340E-16 3.S77E-02 B e 1 2 5 E - 0 3  1.66LlF-03 6.317E-05 1.035E-07 3.497E-15 
9.939E-05 2 . 2 I 9 E - l i  1-873E-12 1 .322E- I2  C.645E-13 8 .445E-14  2.78CE-04 1.285E-11 1.085E-ll 7.656E-12 3.849E-12 4.891E-13 
1.009F-05 6.778E-1 I 6.778E-16 t.77SE-L6 b.778E-lb 6.778E-I6 2.740E-05 8.15SE-16 8.159E-16 8.159E-16 8.15BE-16 C.159E-16 
71869E-02 1.31SiE-02 1.028E-02 6.1SSE-03 2.245E-03 1.225E-04 1.202L-01 1 . 8 2 4 E - 0 2  I.422L-02 9.514E-03 3.1075-03 I.713E-04 
1.639EtOC 8.063L-03 4.I24E-OS 2.319E-03 1.307E-03 2.542E-03 2.553E+00 P.161E-02 5.620E-03 3 . O I O E - 0 3  1.686E-03 ?.ZBIE-04 
I . 7 8 h E t O I  71958E-03 2.257E-03 1.688E-04 1.016E-Ob 2 . 3 1 9 E - I 3  Z . I 8 f i E + O l  1.197€.-02 3.395E-03 2 . 5 3 9 E - 0 4  1.528E-06 3 . 4 1 2 E - 1 3  
l.4iSJE-OI 1.060E-Oi 6.9055-03 3.155E-03 7.9OlE-04 2.749E-05 I .532E-01 9.33EF.-03 6.032E-03 2.779E-03 7 .071E-Od 2.5 l3E-05 
2 .682E-02  9.643E-01 e .87 iE-03 7.740E-03 6.01 7E-03 2.840E-03 3- .999t -O2 1.38iE-03 8.554E-03 7.424E-03 5.767E-03 2.722E-03 
S.557E-04 5.832E -09 5.665E-04 5.064E-04 3.9+8E-04 l.fi63E-04 5.%36E-04 5.604F-O'L 5+4aSE-04  4.861E-Q4 3.785E-04 1 . 7 8 6 E - O q  
9.555E-08 2.884E-2C 2 . 7 0 . 5 - 2 0  2.7OSE-20 2.705E-20 2.705E-20 4.29fE-07 2.03F-5-19 l .685E - 1 9  I . 6 8 5 F - - l o  I .685E- I9  l .685E-19 
8.9861 - I  3 1 .  I T 7 E -  I 4  2.06 1 F-  1 5  6.059: - 1  7 5.79 I E -2 0 5.057E-29 6 .  P S S E - I  2 7.85 St- I 4  1 .374E- 14 4 . 0 3 9 E - - l  t, 3.86 I E - I 9  3 - 3 7  I E-2 e 
3.3OZE-lb l .302E- I5  2. l07F-21  I.912E-26 2.l90E-36 0.0 6.52 e E - 1 6  3.1276- 1 9 -  I -445E-22- 1.31 2E-27-1 .50ZE-37 0.0 
5.24UE--05 2 . 5 8 8 E - l P  l . Z I 3 F - I 8  7.535E-19 S a b 1 8 E - I 9  2.554E-19 7.733E-08 8o022E-18 3.256E-18 1.759E-18 I . 3 1 0 E - l 8  5.917E-19 
3.253E-05 2.53OF-I1 2.515t.-13 2.515E-I3 2.496E-13 2.429F-I3 7 .120@-09 3.434E--13 8.419E-13 8 . 3 8 6 E - 1 3  8.32 lE- I3  e.13lE-13 
2.635F-04 2 1 3 3 8 E - 0 9  2e288F-04 2.196E-04 2.025E-04 1.587E - 0 4  3.847E-04 6.2bSE-06 b.IO4E-04 5.856E-04 5.397E-04 4.226E-04 
2.144E-01 1,561E-02 l.206E-03 7.097E-04 2.493E-04 1 - 0 8 I E - 0 5  31594E-03 1.822E-03 I .bO8E-03 8.283E-04 2.910E-04 l .262E-05 
5 . 7 9 5 € - ~ 0 2  1 .133F-02  b.778E-03 8.091E-On 2.439E-05 6.687E-10 1 .284F-01  3.375E-02 1.4265-02 2.414E-03 7.270E--05 1.995E-05 
3.472E-07 5.199E-lS 5.467t-27 2.070E-43 0.0 0.0 4.400f-Ob I .031E- I7  I.OR*E-ZS 4.1OIE-92 0.0 0.0 
5.269E-09 1 . 9 9 ? L - l ?  1.993i-13 1.9985--13 3.997E-13 l .993E- I3  2.076E-07 3.84SE-12 3.8e8F-12 3.847E-12 31845E-12 3 - 8 3 8 E - I 2  
3.139E- 1 2 7.755t -  I S 3.1 S Z E - 2  I 3.  b 8 2 L  --27 7.398E -39 0.0 1 . 0 9 1 E - I O  7.924E- 17  1.067E-19 I.247E-25 2.505E-37 0.0 
5 - 5 * 7 E - l e  3 . 4 1 2 E - l e  2 - I O O C - l R  7.74OE-I9 1 . 0 8 1 E - 1 9  2.882E-28 8.635E-15 5r31bF-16 3.272E-16 1.206E-IL l .688E-17 6.656s-20 
b.270F-05 3-558c-OE 2.069E-05 6.7i2E-Ob 7.b93E-07 1.024E-09 1 -476E-04 0 . 2 7 1 E - 0 5  4.80BE-05 1.57.9E-05 1.742E-06 2.402E-OF 
2 .491E-01  2-036C ~ 0 3  8-89bE--04  1.625E-01 5.897E-06 1.048E-09 3 - 7 3 t E - 0 1  3 .19St -03  1 . 3 9 B E  -03 2-549E-09 9.2IBE-06 1.576E-09 
I.871E-02 8r763E-OF 3-567E-05 5.601E-Ob 1.460E -O? 2. f i8QE- l l  4.318E-02 2 . 0 3 E t - 0 4  8.29CE-05 l.304E-OS 3.396E-07 1.191E-II 
2 . 6 3 l E - 0 9  3.bl3E-I I b - 2 9 9 E - - l 3  I . 5 l I E - l 6  2.7095-21 I.906E-21 2.3ISE-08 3.3OEE-IO 5.765E--l2 1.383E-15 7.707E-20 5.443E-20 
5.663E-IO 2.437E-IC 1.0495-10 I.8SlE-II t .05BE- I3  5.289E-I6 6 .9 l9E-09 2.97.E-09 1 .280E-09 2.259E-IO 7.391E--32 t.371E-15 
2.805i-I4 2.6?OF-l7 2.6IBE-17 2.6l6E-17 2.612E-17 2.601E-17 5.192E-13 4.780E-16 4.776E--16 4-172F--16 4.766E-I6 4.746E-I6 
2.71BE-I1 2.718E-I I 2.719E-11 2 .718E- - l i  2 .718E- l I  2.718E-I1 4.174E-I1 4.174E.-l I  4.1785-11 4.17.E-ll 4.174E-1 I 4.174E-1: 
4.102F-08 4 . 6 6 7 E - I 4  4.667E-I4 4 .66 iE- I4  4.667E--34 4.661E-I4 6.077E-08 7 .16ZE-  I 4  7.l66E--14 7.166E-I4 7.166E-1" 7.366E--.4 
1 .920E-05  5 - 2 0 7 t - I C  41492E-1 0 4.492E-IO 4.492F-IO 4.4SZE-IO 2.841E-05 7.312E-I0 6.114E-IO 6.194E-10 6.1'29E-IO 6.194E--LO 
2.450E-94 1.622E-04 1.034E-04 9nOR7E-05 6.564E-06 2.709E-08 3 1 6 4 i E - 0 8  2 - 4 1  eE-04 1 . 5 4 1 E - 0 9  6.095E-05 9 .787E-06 4.040E-08 
8.842F+OJ 5.435€+02 2.7OlFt02 9.489EtOl 4 . 0 3 0 E t O I  I .522EtOl  5.078Et03 3.277E+02 l.648Et02 5.964EtOL 21561E+OL 5.31 3 E t O O  

1.453L-02 0.0 0.0 0.0 0.0 0.0 1 -095F-02 0.0 0.0 0- 0 0.0 0.0 

2 . 1 2 9 E i 0 0  1.29 lE- IF  1.419E-29 3.038E-51 0 .0  0.0 l .792Et00 1 . 7 0 l E - I 8  1.873F-29 4.OlOE-51 0 - 0  0.0 

1 . 4 3 0 E - 0 4  0.0 0.0 0.0 0.0 0.0 3043€E-04 0 .0  0.0 0.0 0.0 4.0 

4.631E-1 7 0 .  C 0 .0 0.0 0.0 0.0 6.36OE-16 0.0 0.0 0.0 0.0 0.0 
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W A T T S  O F  P R I N C I P N  A C T I V A I I O N  ORI3DUCT NUCLIDES IN L W B R  I M I A L  BLANXFT A N C  R A D I A L .  3 L A N K t T  S P E N T  FUEL 
A S  A F l i N C l I O N  OF DECAY l - l H E  (BASIS = 1 - 0  M T I I M )  

I.OYR 2.OYCl 5 . 9 Y 8  90.0O 1 8 0 . C O  Y O . 0 0  180.00 1 . 0 Y R  2 r O Y P  3.OIR R A D  8 Z T  



1.  EOOE-07 

3.750E- 02 
5.7 5 OE - 0 2 
8.EooE- 02 

2.2EOE-01 
3.750E- 01 
5,75CE--01 
8.500E-01 
1.250F+00 

2 . 2 5 0 E C 0 0  
2.750E100 
3 .9  00' t 00 
5 . 0 0 O F + 0 0  
7. O O O E  tOO 
I .  I O O F l t O I  

TCTAL 

2.500~ -02 

I .  ~ E O E - O  I 

I . 7 5 n ~ + o o  

Y E V / S E C  

TACLE C.30. PHOTON5 F 9 O V  ACTIVATION P R C U U C T S  I N  LMFFIF A X I A I .  RLANKET AND PADIAL OLnNKET SPENT FUSI 
A 5  a FUNCTIUN OF DECAY TINE (8A515 = 1.0 H T H I I I  

I 8  G R G U P  PHUTON RELEASE RATES. PHUTONS/SECaND 
BASIS=ONE TCNNE I N I T I A L  : i E A V Y  M E T A L :  ADV O X  LWTBR: CIR.-PU/U/U/U 

1 . 0 Y R  2 - O Y C  5 . O Y F  9C.OD I 8 O . O D  9XIAL B I T  9 0 e O U  1 8 O . O D  I.OYP 2 . 0 ~ ~  5 . 0 ~ ~  R A U  

I .251 E t  I C  
2.2 1 3E + I 5 
I .482€+lE 
2.130E+1 E 
1.343F * I  E 
1 . 0 0 7 E t l E  
L - 45 2 F t l E  
I .090E+15 
2 .375Et l  5 
2.252E+16 
3.277E+15 
4.455Et15 
2.127E+l E 
2.918E+14 
2 . E 0 0 E  *13 
5.022E+lO 
8.359E t t 2 
8.570E+04 

6 . 9 ~ 3 2 ~ 1  I 4 
3.27.5E1-11 
2.118EllZ 
3.030E + 1 3  
1.821E+l 2 
I .174E+I  2 
1.5 16E+I  2 
1.078' + I  1 
7.263E+I4 
3 . 1 2 2 F t l  E 
l . O O 6 E t  1 4  
L.347F+ I3 
5 . 8 3 i E + O E  
1.679E+Ot 
3.31RF-02 
9.807EG03 
6.3631-04 
4.024E-0E 

3 - 1 8 5 E t 1 4  8.404Et13 
11398E313 2 . O O S E t l 2  
8 .947€+12 1.691E+12 
I.271E+13 2.278E112 
7.617E+12 1.340€+12 
4.890Ell2 8 . 3 4 9 E + l  I 
6.28BF+I7 l.ObOE+IZ 
2.963Et l2  4 . 3 3 8 E C I  1 
3.008Et14 4.908E+13 
1.505E+15 4.601E+14 
9.1335+13 9.091E+13 
5.579Cbi 2 9.1 03Etl1 
5.31 I E + 0 8  4 r  877Et08 
1.605E+Ori 1.492E+06 
2.119E-02 8.444E-03 
6.249=.-03 7-471E-03 
4.055E-04 I.6OeE-04 
2.564E-05 1 . 0 1 4 E - 0 5  

2 . 1 1 4 E t 1 3  
5.63bE+l l  
2.72%+1 1 
2.949Ei1 1 
1 . 3 3 5 E + 1 1  
6 ~ 0 2 O E + l O  
4.476E+10 
4.025E+10 
I .4 I 2 E t  1 2  
1 . 3 1 6 E t l 4  
7.971E+13 
2 -60  2E + I  0 
4.224E+08 
1.307E*06 
1.405E-03 
3.769E-04 
2.575E-05 
I.628E-06 

11 9 2 B F l l n  
8.433E +I2 
5.326E+ I2 
7.529E+12 

2 - 8 9 6 E t  I 2  
3.743E'- LE 

I .777E+14 

a . 5 2 3 ~ + 1  e 

I . ~ Q Z E + I ~  

9 . 2 0 3 ~ + a r ~  
5 . 6 5 ~ ~  + a 3  
3.29 ?E+ I2 
3.81 IE+019 
9. '0 hF t 05 
3.247E-02 
9.31 7E-03 
6.046E-Ob 
3 -823E- 05 

5 . E 3 1 E t l t  a .8OIEt lC  2.285E+15 6.956€+14 2.353E+14 6 .86 lE113 3.412ELI6 i . B B i E + I S  1.385E+15 4.337E+Ib 1.48TE+14 4.085E+13 

3.453Etle 3.245Et l  E 1 .594E+L5  5 . 3 t 9 E 1 1 4  2.128E+L4 7.671E113 2 - 2 5 3 E I L 6  I . 9 4 5 E i 1 5  9.670E114 3 . 3 3 5 E + l 4  1 . 3 2 5 E + I 4  4.528E+L3 

18 GQOUO S'ECIFIC ENERGY RELEASE RATES. NEV/WATT-SEC 
B A S I S = O N F  TONNE I N I T I A L  HEAVY X F T l C f  ADV O X  LMFBR: LW-PIJIU/U/U 

A X I A L  R K T  9 O . O D  1 8 O . O D  l . O Y R  2 - O Y R  5 . O Y P  P A D  E K T  90.00 1 8 0 . 0 0  I.OYP 2 . 0 1 1  5 . 0 7 s  

1. ?ODE - 0 2  
Z-EOOF-02 
3.75OE- 0 2  

5 -750E- 02 
8 .  r;00E-112 
I .250E-01 
2.250E- 01 
3.750E-01 
5.75OE - 0 1 
8 . C 0 O E - 0 1  

1.750E+00 
2 . P S O E + O O  
I.750E + 0 0  
3.500€*00 
5. COOC '00 
7 - UOOE + 0 0 
1 .IOOElOl 

I . ~ ~ O F + ~ O  

r r i r l i ~  

G A M  POW 

2.728Ec07 
a. 0 4 2 ~ 4 0 6  
e . ~ 7 9 ~ 3 0 6  
1.780E+07 
1. t 5 9 E  t 0 7  
I .8iBEC07 
4.747t * 0 7  
5.9405+ 0 7  
I . S R ~ F + O E  

5 . 9 ' ~ 3 ~ t . o e  

6 . 5 5 5 ~ + 0 8  

2.783E105 

1.133C+09 

I .  I66F+OE 
1.272E*07 
3.649E104 
8 . 5 0 5 F t O C  
1.370Ei04 

I .522EtOt  
I .  191 E + O C  
I .  154E+O E 
2 . 5 3 Z E t  0 E 
2.250EIOE 
2.133E+OE 
4.958E+OE 
5.873ElO r 
6.070E+07 
3.U57EeOE 
I . 8 2 8 E t 0  7 
3 . L 2 5 E + O C  
1.909F+02 
6.711F-0 1 
1 -688E-OE 
7.127E-05 
6.47438-IC 
6.93338-1 I 

6.94LE+05 1.832E+0 5 
5.079Et04 I.OI9ECO4 
4 . 8 7 7 ~ + 0 4  9 . 2 ~ 6 ~ + 0 3  
I . 0 4 % F + 0 5  I .92 lE+04 
9*41OE+04 I.b55E+Of 
8.885E+OL 1.51 T E + 1 ) 4  

2.056€+05 3 . 4 0 3 F A 0 4  
1.615E105 2.365E+04 
2.514E+07 4.102C 106 
1 . 8 6 0 C  > O B  5.6855107 
I -7651Ib07 1.653F+O7 
1 .419Et06 2.315Ft05 
1.737E+02 1-582E902 
6.4 16E-0 I 5 . 9 6 4 E  -0 I 
I.07di-08 4.296E-09 
4.5*1E-09 Lmi96E-09 
4 . I  B'iE-10 L .632E-I 0 
4.099E-11 1 - 6 2 1 E - I 1  

L . 6 0 8 E t O  4 
2 - 0 4 7 ~ + 0 3  
1-*84E+03 
2*445E+03 
1 - 6 9 9 E t 0 3  
1 .09*E+03  
1.444E+03 
2.194[I+03 
1.180EtO5 
I - 6 2 6 E t 0 7  
1.448E+07 
6.620E+03 
1.38 I E  e02 
5 .  22 3E-0 I 
7 . 1 4 8 E - 1  0 
2 . 8 8 4 E - 1 0  
2.620C-11 
2.604E- 1 2 

6.594E+03 1.560?+07 9.146Et05 4.203E+09 
1.035E+03 40701E+06 7.11SEt04 3.OSOEfOb 
8.034F+02 4.7445 t 0 6  6 - 8 9  ?Et04 2.903EiOb 
1.328€+03 1.035E407 I.50CE+05 6.292Et04 
7 .807Et02 9 .68eEt06 1.33iE S O 5  5.588EC0\1 
4.446E+02 1.135Et07 1 . 2 6 i E i 0 5  5.262Et04 
3 ~ 2 6 4 E t 0 2  2.961E+07 2.95iE+05 1.221EtOS 
7.859Et02 4-292€*07 4.13 iE+05 9.03LE+05 
1 . 3 5 9 E 1 0 3  1.24?E+08 3.58ZE107 1.485Ef07 
1.379E+06 1.552Et09 2 - 3 2 2 C 1 0 8  1.137Et08 
9.757Ctnh 3.907Et03 l r 0 6 4 E t 0 7  L.OPOEf07 
I.017E+Ol 6.131E+08 P - O ? 4 E t O 6  a138 iE+0S 
9.308E+0 I 3.?7@€+08 1 - 2 4  5F t o 2  I .050E+02 
3.520E-01 6.269Et07 4-000E-01 3.759E-01 
7.465E-12 6.83SEt06 2.565E-08 L -652E-08 
1.195E-12 4.777E+04 Ie06t?E-08 6.771E-09 
1 .085E-13  1.  I 1  +E+07 9 .653E-10  6.1SIE-IO 
1.078E-14 1-79+E+O4 9.592E--11 6 . 1 1 2 E - l l  

1 I 4  6E+O5 3 m 00 5E+O 4 4.1301110 3 
6-4b3F+03 1 . 4 t l E + 0 3  6 . 6 9 2 E C 0 2  
5.571E+03 9.28YE+02 1 . 8 2 2 E t 0 2  
1. I 3 3 E 4 0 9  I -45 l E + O 3  7.72.%E+02 
9*905E+03 1.017E+03 *.606E+02 
9.030Ct113 6.T5TE+O2 2.707Et02 
Z . O 3 I E + O I  9 - 2 3 2 E 1 0 2  2 . 1 8 3 E t 0 2  
1.47'E*Q* 1.821E+03 7.IO6E+O2 
2.42 5 C f O C  7.126E+O 4 I .  32 2E+O3 
3.51.3.5+07 1.074E+07 9.144Et05 
9.598E106 8 . 4 0 2 E b 0 6  5.657E+06 
I.371E+05 4 .039Et03 1-725EtO I 
9.22bEl01  8 . O I l E + O I  5.39iE+01 
3.463E-01 3.023E-01 2-O4IE-01 
6.718E-09 1 . 2 2 3 E - 0 9  3.ll6E-11 
2.678€--09 4 -301 E-1 0 1 -782E-12 
2.433E-10 3- '307E- I1  1.619E-I3 
2.41 7E-11 3. 882E-12 1"hO I E - I  4 



dE 
9F 
TL 
P B  
9 1  
0 0  

A 1  
PW 
FR 
R h  
R C  

T U  
P I  

U 
NP 
PIJ 
R U  
c u  
5c 
CF 
T O T  

2.YYUk-02 
1.1 5 8 E - O R  
2.419E-14 
S.054E- 09 
1 -44YE-12 
2 -02 7E-1 S 

l r394E-82 
2 . 1 1 9 E - I 4  

1.201 E-, 0 
1 -0Y8E--LO 
2.1 OSE-05 
6.4395- 06 
9420E105 
8*017€+01 
3.22 1 E+ 0 4 

1.006E-02 
1 e343E-1 S 
S.66.?E-16 
9"943E3*05 

4.1 OOE-1 a 

1 . 8 4 4 ~ * o n  

T.6eLE C-32- GRAMS O F  PRINCIPAL A C T I N I O F  NUCLTDES I N  LHFBP AX1P.c JLAMI-T %NU P A D I A L  iJLl lNKET T E N T  FUFl 
AS h FUNCTION OF UFCAY T I M E  ( D A S I T  I- 1.0 M T H H I  



TL 
- 0  
9 1  
D O  
AT 
R N  
F R  
R A  
A C  
TH 
P A  

U 
NP 
P U  
A N  
C H  
I31 
C F  
T O T U  

U237 
JU238 
PU239 
DU2LO 
PU241 
C M 2 4 2  
SUWTOT 

TCTAL 

TABLE C.33. 

A X I A L  B K T  9 0 . O D  

CURIES OF ACTINIDE ELEMENTS I N  LMFBR A X I A L  BLANXET AND P)IDlAC BLANKET F C N T  FUEL 
AS A F'JYCTION Oc DFCAY TIME ( 8 4 5 1 5  = 1.0 MT:IUI 

7.123E-06 1.158F-05 2.109E-05 5.269E-05 9.901E-06 1.300E-05 1.651E-05 2.476E-05 4.333E-05 9.731E-05 
1.981E-05 3.22OE-05 6-089E--05  I.466€-04 2.75lE-05 3.61 I E - 0 5  4.590F--05 6.004E-05 1.205E-04 2-707E-04 
1.981E--05 3.220E-OS 6.089E-05 1.466E-04 2.75 lE-05 3.6 l tE-05  4.5908--05 6.884E-05 1.205E-04 2.707E-Ob 
3.250E-05 5.283E--05 9.909E-05 2.404E-04 4.51PE-05 5.92CE-05 7.529E-05 I.129E-04 1.977E-04 9.4*IE-O4 

21272E-10 2 .036 .E-IO 2.244E-LO 

3 . 0 3 9 C - - l O  2.960€.-1 C 3.341E-10 
I.030C-05 1-46BE-OE 1.9RIE-05 
e-739E-05 6-815.E-05 8.172E-09 
3.270E-01 3 r Z 6 2 E - 0 1  3.262E-01 

I .  o 3 0 ~ - - 0 5  I.~BBE-OE I .BBIE-O~ 

~ . ~ ~ Q E - o I  3.797~-01 3 . 8 0 0 ~ - 0 1  
3.298E+07 9.llOE+OC 3.377E-01 
3.290E+07 6.228E-02 6.174E--02 
6.131E+03 6. 030E+O2 5.99SEt03 
1 - 8 7 5 E i 0 2  4.096Et00 b - 3 3 2 E t 0 0  
6.66bE +O I 4.593ElO I 3. I 3 6 E  +O 1 

4.054E- 1 5 6.2 55E- 1 E 7.39 1 E- I  5 
6.58'SECOl 6.099€+02 6.03QE+03 

3 . 5 9 8 ~ - 1 2  2.676~--12 2 . 2 0 ~ - 1 2  

2 - 8 5 7 E - 1 0  4.000E-10 9.229E-LO 9.637E-10 
3.220E-05 6.089E-05 1.4€6C-04 2,731E-05 
4.363E-IO 6.592E-10 1.628E-09 1 -300E-09 
3.220E-05 6.089E-05 1.466E-04 2.751E-05 
1.1 19E-08 1.8bIE-08 5.199E-00 4.612E-OB 
3.262E-0 1 3.263E-0 I 3.263E-01 3.252E--01 
3.800E-01 3.000E-01 3.800E-01 3.974E-01 
3.371E-01 3 r 3 7 5 L - 0 1  3.388E-01 3.527E+07 
6.103E-02 6.016E-02 5.924E-02 3.517E*07 
5.907EL03 5.740€+03 5.283E+03 7.911E+03 
9 . 2 3 3 E t 0 0  1.474€+01 2.971E401 3.250Et02 
1.43lE+Ol 3.079E+O0 8.414E-02 I .310Et02 
1-474E-12 6.602E-13 6 ~ 2 i h E - 1 4  2.04SE-11 
9- I I I E - 1 5  1 - 0 9 3 E - I  4 I .  1915- 14 2 - 9 4  I E - I 4  
5.931E+03 5 .759Et03 5.314E+03 7.ObEE+07 

7 - 4 4  7E-IO 
3.61 3E- 05 
I .  11 7 E - 0 9  
3.b l lE-05  
2. 772E-08 
3.242E-01 
3. '39 2€- 0 I 
I .18T?E+O1 
0.25 45-92  
7.771El03 
7.767E+00 
9 . 0 1 S E t 0 1  
1.521E-11 
3.73eF2-14 
7.OBiEC03 

I.602E-00 
2.707E-04 
2.877E-09 
2.707E-09 
0 . 8 2 5 E - 0 8  
1.244E-01 
3 - 9 4 3 1 - 0 1  
3.394E-01 
7.791E-02 
6.734E+03 
4.183E+OL 
1.94bE-01 
2.541E-13 
6 .925E-14  
Ca777E103 

TAELE C.34- CURIE5 OF PRINCIPAL ACTINIDE N U C L I O C S  I N  LWFBP A X I A L  RLAN%ET AND P A t 3 l A l .  W A N I ( E T  SPENT FUEL 
A S  A FUNCTIOP? OF DECAY TIME (BASIS = 1.0 HTHN) 

AXIAL BKT 9 0 c O D  1 8 0 . O D  1 . O Y R  2 . O Y 9  S + O Y P  R A D  PKT 9 a . 0 ~  180.0~ 1 . O Y P  2 - O Y R  5 . O Y R  

9-055EC04 0.774E+00 1.738E-03 8r663E-04 8.255E-04 7.145E-0'1 1.186E105 1*14SE*OI 2.332E-03 1.189E-03 1.134E-03 9sRllE-04 
1.531E+02 1 . 5 4 1 E + O i  1.539E102 1.534E+02 1.522E+O2 I.L~lE+OZ 2.115E+02 2 .  I Z F E I O Z  2.126Et02 2 .119ECOZ C.I04E+OZ 2.05CE+02 
1.908F+03 1-'317E+O2 1.917Et03 1-917E+03 1.916Er03 1.916E+03 2.143€+03 2.152E.tO3 2 .153EC03  2.153€+03 2.153E+03 2 . 1 5 2 E t 0 3  
3 . 0 5 7 t + 0 2  3.057E102 3.057€+02 3 .056€+02  3.056E+02 3.055Et02 3.772E+O2 3-77iEt02 39772L+U2 3.772E102 3.771E+02 3.770Et02 
3.705E+03 3.1552E+01 3.619EV03 3 - 5 3 1 E t 0 3  3.365E+03 2.913E+03 5 - 0 0 8 E W 3  5 .02EE+03  41968E+O3 4 .849Et03 4.621E+03 3.999Et03 
6.662E+01 4.S89ECOl 3.132E+Ol 1.4276+01 3.041E+00 4.963E-02 1.309E+02 '3.00SE*01 6.149€+01 Z . B 0 3 E + O l  5.987E+QO I-ISLE-01 
9.669E+04 6.093E+OZ 6.021Et03 5-921E+O3 5r743E+03 51283E+03 1.26tE+05 7.872€+03 7.712€+03 7.618E+03 7.367€+03 6r734E+03 

€.E89E+07 6.09QE+OZ 6.033C+03 5.931E+03 5.759€+03 5.314EtO3 7.045E107 7.802F+03 7.787€+03 7.633E103 7.3891101 C.777E103 
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T i  
PB 
8 1  
PO 
A T  
4 N  
F R  
R1; 
LC 
TH 
P A  

u 
N P  
P V  
AM 
cm 

C F  
T O 1  

au 

WATTS OF A C T I N I D E  ELEMENTS I N  LMF89  A X I A L  BLANKET A N 0  P A D I 4 L  BLANKET SPENT FUEL 
A 5  L FUNCTION OF DECAY T I M €  C8AS1S i 1.0 HTHMI 

l 8 O l O D  I.DYR P .OYP 5 . 0 1 ~  R A D  BKT 90 .00  1 8 O . 0 0  I .OY.5  2 . O Y P  S - O Y R  

2.12 ZE-07 
6 - 1 3 2 E - 0 8  
5.479E-07 
2 - 4 1 1 E - 0 6  
I - 2 19E- I 1  
1 .XZ4E-O6 
1 142E-1  I 
1.105E-06 
1.52bE-I I 
l r 3 3 8 E - 0 4  

8 - 5528-03 
1 . 7 3 2 - 0 3  
7.377E+Ol 
3 0 0 5 0 E - 0 1  
I .798E-O? 
1 .092E-15 
3.89%-16 
7 . 4 1 1 E + 0 1  

I .731~--03 

5.148E-07 

1.036F-06 
4.56OE-06 
L.74Lf-ll  
2 a 3  1 ZE-06 
1 -640E-1 I 
Z . 0 9 0 F - 0 6  
2.307C-11 
I -347F-00  
1 .731E-03 
8.566E-03 
l .735E-03 
7.573E+D1 
4-88 LE-01 
4 -889E-03 
4 - 9 5 1 8 - 1  6 
4 1 7 5 9 8 - 1 6  
7.42SE+O L 

1.1608-or 
1.239E--06 2.325E--07 3.053E-07 3 . 8 8 0 t - 0 7  
2.791E-07 5.241E--08 b .582E-OB 8.742F 08 
2.494E-06 4 - 68 4F-07 4 - 1 5  CE-0 7 7.81 X-07 
1.097E-05 2.060E-06 d .70tE-06  3.497E-06 
3.9 EBE-I  1 4 - 11 Z€-11 3.17 €E- 1 1 3 .262f - I  1 
5.565E-06 1.01SE-06 1.372E-06 1.743f-06  

5.0308-06 9 .4431-07  1.240E-06 I -575E-ffi  
5 -697E-  11 2.249E-10 3 -90 7E- I I 4.08 11-11 
1.375t-04 I .342E-04 t . 3 3  I€-04 1 -334F-04 

8 . 6 0 6 E - 0 3  9 . 4 8 3 E + 0 4  3.02eE-02 8.538E-03 
1.755E-03 8 ~ 6 2 1 E + 0 4  2 . 2 3 C E - 0 3  21216E-03 

9,853E-01 5.652E-01 2.533E-01 3-1SBE- 01 
1-ZBLE-03 1.555E-01 1 . O B C E - 0 1  7-472E-02 
4.6 L3E-L7 2.764E-14 1 - 1 P E E - 1 4  9.20%- 15 
5 - 2 6 6 E - I 6  1 - 1 5 8 8 - - 1 5  I.SEPE-IS 1 - 8 3 0 E - 1 5  

3 . 7 4 5 ~ -  I I 3. 8 0 9 ~ - I  I 2 .9 r E- I I 3 . 0 5 4 ~ -  I I 

1 . 7 3 1 ~ - 0 3  1 . 7 8 3 ~ - 0 3  i .?!ie~-03 I . T ~ ~ E . o ~  

~ . X W E + O I  B . ~ ~ ~ E + o I  B . F ~ C E + O I  e . 5 2 9 ~ ~ 0 1  

7 . 4 5 9 ~ + 0 1  1 . 8 0 1 ~ + - 0 5  a.57cE+o1 ~ . ~ ~ o E + o L  

5.R19E - 0 7  
I - 31 1 E-07 
1.1 /I€-06 
5.154E-06 
3 - 6 0 9 E - 1 1  
2.614E-06 
3.386E-1  I 
2.363E-06 
0.5Y7t- 11 
1.341E-04 
1. r s w - a 3  
8 . 5 4 7 ~ - 0 3  
2 - 2 3 6 E - 0 3  
B-526ECOI 
4.51 IE-01 
5- 579E-02 
6.2 16E- 15 
Z . 2 8 6 E - 1 5  
a . s 7 6 E + o i  

1 - 0 1  9F-"d ~ ~ . .  .. .. 
e .r?Y!iE-07 
2.040E-06 
9.02 3E-0 6 
4-298E-1  I 
4.57SE-06 
4.0.7E--11 
4.L36E-06 

1 . 3 5 8 E - C 4  
1 .758~-03  
8.56bE-Ol 
2.236E-03 
B - 5 2 0 E C 0 1  

5 . 6 a o ~ - i i  

7 . 0 2 3 ~ - 0  I 
1.007E-02 e.811IE-15 

2.773E-I 5 
8 . 5 9 2 E 4 0 1  
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FWFAN 

I .COoE-o2 
2.500E-02 
3.750C--O2 
5.750F-02 
0.5O"E--02 
1 . 2 5 % - C l  
2.250E - 01 
3.7SOE-01 
5.75 OE .. 01 

1.250F+00 
1.750F t 00 
1 . 2 5 O E 1 0 0  
2.750E C O O  
3.5 OOE L O O  
5.000E+00 
7. c coctoo 
I . 1 0 0 C k O l  

8. s o o r -  o 1 

TOTLIL 

Y E V l S F C  

EPEAN 

1 . E O O F - 0 2  
2 .EOOF-O2 
3.750E-02 
s . ~ ~ o E - @  
8 . 5 0 0 ~ - 0 2  
1.250E- 01 
2.2501-0 1 
3.750E- 0 1  
5.750E-01 
8.5 0 OE--01 
1.250EtOO 
I - 7 5 0 E t 0 0  
2.25 OE+O 0 
2.750€+00 
3 - 5  00EtO0 
5. C00E t o o  
7. O O O F  +00 
1 . 1  O O E + O l  

T O T A L  

G A M  POW 

TAeLE C.37. " H O T O N S  FROM A C T I N I D F S  I N  L'IFBR A X I A L  BLANKET 9 N D  P A D I A L  BLAYXET SPENT F M L  
AS A F U N C T I O Y  DF DECAY T I M E  ( B A S I S  = 1.0 M T H M )  

18 GROUP PHOTON RELEASF RATES. PHOTONS/SECONO 
BASIS=ONE TONNE INITIAL H E A V Y  UETAL: A D V  o x  L R F B R :  L w - P u / u / u / u  

L X I A C  B K T  90.00 180.00 1 . 0 ~ ~  2 . 0 ~ ~  5 . 0 ~ ~  R A O  c ~ 7  9C.00 l a 0 i D D  I - O Y R  +.DYE 5 s O Y R  

~ . ~ 7 a ~ t i e  7 . 3 ' 1 9 ~ 4 ~ 2  7 . 0 0 0 ~ + 1 2  
? r 4 O l E + l 6  l.?L5E+I C 8.738F+09 
I .109Et17 1.116E+10 9.630F+09 
8.117E+16 2.158El-11 I .084E+11 
7-670E+17 6 m r 6 7 5 c l C  5.b30ECO9 
6.00SEt17 l.IIIE+11 8 - 2 2 l E + 0 9  
4 - 2 4 8 E t 1 7  8.OIbE+IC 2.603€+09 
4.644E+l6 1 . 0 5 4 E l l  C 5 r 9 6 9 E t 0 9  
7.563E+lC 4.903E+OE 4.833E+08 
l . 1 1 1 € + 1 6  I . 7 4 5 € + 0 €  1.744E+08 
2.88RE114 9.112E+07 9.102€+07 
1 -380Etl 1 1 .322€+07 1.319EC07 
4.512E+O5 4.226E+OE 4.024E+05 
3.8B3F+O5 4.269E+OE 4 .800Et05 
2.283E+05 2.134C+OE 2.030€+05 
9.598E+04 8.96LE+O4 8.513EC04 
1.081€+04 1.008E+04 9.565E+03 
1.2295+03 I.145F+O2 1.085Et03 

t.915€+12 b.881E+12 6.95LE+12 
L.145Ft10 1.661E+IO 3 ~ 0 6 2 E - r l O  
9.602EtGD 9.84bE*09 1.089EiIO 
1.483E + I  1 2.24 lE+L 1 4 r  ?00E+ll 
5 - 6 4  8E+09 5.69 2E tO 9 5.8 I I E+09 
8.221 E+ 09 0 -25 6E+09 8.37 2E+09 
2.589Ec09 2.584E+09 21581E+09 
5.971€+09 5.973E109 5.98OE+09 
4.885€+08 4.893E+08 4.940€+08 
1 ~ 7 4 3 E t 0 8  1.746€+08 1.762Et08 
9.032€+07 9.08bE+07 9.08SE107 
1 .31hF+07 1 - 3 1  7E+07 1.327€+07 
3.78JFtOS 3.633E105 3.590€+05 
b.225E+05 9.754€+05 2.053E+06 

7.909€+04 7. b42E+04 7.546€+04 
8.9 b3F tQ3 8.565E C03 8.4538+0 3 
1.016€+03 9.700E+02 915708+02 

1 . 9 0 7 ~ + 0 5  i . a 2 7 ~ + 0 5  I . ~ o ~ E + o ~  

8.223E+l2 
2.273t+10 
I .192E+10 
3.15hC+LI 
6.66 1 E+09 
9 - 6 0  I E109 
2 - 9 4 2 E t 0 9  
6.773€+09 

I .8I 1 E b O B  
9.250E+07 
I .332€+07 
4.489E+05 
1.776E+06 
2.262E+05 

I -06 S F t O  * 
1.207E+03 

5.1 I 3 ~ + 0 e  

9.483~104 

3.802E+le 7 . 8 6 1 E + l i  7.LSOE+L2 7.107Et12 7.154€+12 7 - 4 4 6 E l l 2  4.06EE+L8 9.681€+12 8.694EC12 8.576E+12 8.600E+12 8.989E+12 

3 .032E+I?  1.654E+11 1 .167EI I1  1 . 1 7 8 E + l l  1 . 2 1 8 E t l l  I.351E+ll 3.24tE317 2 . 0 7 2 E + l l  l - b 2 6 E + l l  1 . 4 3 2 E l l l  1 . 4 8 1 E + l l  I . 6 6 2 E + l 1  

18 GROUP SPECIFIC EhCRGV RELEASE R A T E S .  qFV/WATT-SEC 
01519-ONF TONNF I N I T I A L  M E A V Y  METI(  : A O V  O X  L M F B P :  LIP-PU/U/U/U 

1 - O Y P  2 . O Y P  5 .OYP 90.00 180.00 A X I A I  6 x 1  90.00 180.00 L - O Y R  2 . O Y R  5 . O Y P  R A D  8 x 1  

~ . c s ~ c + o ~  L . ~ o ~ E + o .  I . ~ P ~ E + O L  
2.689EIOE 6.34?E+0 1 3.175F+OI 
6.0*5E +03 6 , 0 8 2 E i 0  I 5*249E*Ol  
6.784F+OP 1+804E+O? 9 - 0 5 7 E i 0 2  
9.476Ee09 7.990€+02 6-956E+Ol 
1.091E+LO 2.018Ec02 L.49SE+02 

2.531 E+O 5 5.745E+O i 3.254E+02 
6.321 ECO 9 4-090CtO 1 4.089€+01 
1.372E+09 2.156E+Ol 2 . 1 5 4 E i O l  
5.247€+07 I .655Ft  0 1  1 vb54Et0  1 
3.511E104 3 . 3 6 2 E t O C  3-354tt00 
1.476E-0 L I .382E-0 1 1-31 6E-0 I 
1. S S L E - 0  4  1.706E-0 1 1 - 9 1  9E-01 
l . lb1E-0  I I .  086E-0 I 1 -033F-01 
6.575E-02 6.512E-02 6.187E-02 
I . 100E-02  1.026E -02  9.732E-03 
1.966E-03 1 . 8 J O C - 0 3  1.73bE-03 

1.389~+10 Z.~ZZE+OI a . 5 1 2 E t o i  

1. SORE (-0I 1.500E "04 1.515EtO4 3 - 9 1  2 E t 0 9  
4.162E+OI 6.035E+Ol l.L13E+02 2.876E+08 
5.234E+OI 5 . 3 6 7 E l 0 1  5.936€+01 6.462E+08 
1.239E+03 1.873Ei03 2.591)E+03 7.275€+09 
6.978E+Ol 7.032Ei01 7.179EtOl 1.013Et10 
1.491Et02 1.500E102 1.521E102 1 -167E110 
8 iaGbE+01 8.450E+Ol 8.441ElOl 1-485E+10 
3.254€+02 3.25bEt02 3.259E+02 X-70CE+O? 
4.083Et01 44089E+01 4.129EL01 b - 0 b 5 E t O a  
2.153E+Ol 2.158E101 2.177E+Ok 1.49%E+09 
I.652E to1 1.65 1 E+O 1 1-65 lE+O 1 6.724F+07 
3.348C)OO 3.350Ec00 3.376E+00 5. 7 T 5 E t 0 4  

2.489E-01 3.8132-0 1 8.206E-01 2 - 0 1  2E-0 I 
9.703E-02 9 . 2 0 2 L - 0 2  9.178E-02 1 -60PE-01  
5.8061--0% 5.554E-02 5.484E-02 9.b87E-02 
9 .120C- -03  8.715E-03 8.601E-03 1.533E-02 
1.h2.E-03 1.551E-03 1.53dE-03 2.746E-03 

L . P ~ ~ F - O L  I . I ~ ~ E - O I  I.I~~E-OI 2 . 0 3 4 ~ 4 1  

1-81 IE+O4 
I -S24E+02 
7.262EIOI 
5.000EtO3 
8-423EtO I 
1-77 I E i 0 2  
9.576Et01 
la697EI02 
4.331Et01 
2.26 5E*0 1 
I.680E+01 
1+433E+00 
1-44 LE-01 
1.465E+O 0 
1- I29E-0 I 
C-755E-02 
1-06 l E - 0 2  
1.89OE-01 

4.400C+lO 21405E+04 1 .b96E+04 L.?12E+04 l1770E+O4 1.964E+O" 4.7LOEIlO 3 . 0 1 Z E t 0 4  2.073ES-04 2 ~ 0 8 1 E + O 4  2.15?E+03 2.416EtOI 

4.8blEC04 2.652E-Ci 1.871E-02 1 .888E-02  1.952E-02 2.166E-02 5.203€+04 3 . 3 2 i E - 0 2  2-2R6E-02 2.295E-02 2-374E-02 2.66,lE-02 
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PU2.39 
PU2.39 
~ ~ 2 4 0  
A N 2 4 1  
CM242 

rarALs 
1 ABLE 
ACTUAL 

T A e L E  C.36. < N P t I A . N l  N E U T R O b S  PROM A C T I N I D E S  I N  L H F S P  A X I A L  B L A N K E T  AND PA01AL B L A N K E T  SPENT FWEL 
A 5  A F U N C T I O N  O F  DECAY T INE CRASIS  3 1.0 HTHMl 

4 X I A L  B K T  9 0 - 0 0  180.00 1 . O Y R  2.OYP 5.OYR R A n  RKT 9C.00 I R O . U I )  1 . O Y Q  2.GYR S r O ' i S  

1 . 7 6 6 E + 0 5  1 . 8 0 0 e 4 O E  1.?9?E+05 1.791ECOS 1.77BE+OS !.?36E+04 2 . 9 6 F E I O S  2.4H&E+05 2.483E+05 ;?.475E+05 2.*57E19J I . a O O E + 0 5  
1 * 3 B l E + 0 6  1-X57E+Oe 1.387E+OQ I . S B 7 € + 0 b  I.38?€+06 1.387E+06 I . S S l E + Q 6  I . P i S e E + O b  L.5S8c+O6 1 . 5 5 8 E t C 6  1.558E+OG 1.5C,BE+Ob 
2r28@E+05 i(.28OE+OC 2-279E+O5 2.279?+05 1.279E+O5 2.278€+05 2.813F.+05 2 = B l - 2 Z t 0 5  2 . B I J E i 0 5  2eBL3Ef05 2 . W 1 2 t + O S  2.812E+G5 
3.947E+03 5 - 6 4 1 6 + 0 8  7 . 3 1 4 E + O J  I.069F.104 1.711€+04 3-455€+04 6 . 5 L F E t O 3  a - t 3 7 Y t O 3  I . 1 1 7 C C 0 4  1 ~ 5 8 1 E + 0 4  2 - 4 b P E C 0 4  U . R 5 0 E + O J  
5r377€+05 3.703E+OE 2 - 5 2 7 E + 0 5  1 .ISZE+OS 2.454E*04 4.009E102 L -057EIO6 7.27CE+05 4-96?E+05 2.262E+OS 4.9328+04 9.286ECU2 

T A B L E  C-39. 9PONTANEUUS F I S S I O N  VEUTRONS F R O M  A C T I N I D E S  I N  L H F A P  A X I A L  B L A N X E T  ANI) P A D I A L  BLANRET S P t N l  F l J f L  
A S  A F U N T I O N  O F  D F C A Y  T I M E  (BASIS = 1.0 M T H M )  

A X I I L  BUT 9 0 1 0 D  180.00 I . U Y R  Z.OYP 5 1 0 Y H  U A f l  eKT 9 c . 0 0  180.OD 1 . 0 l R  2 .UYR 

U 2 ? 8  I.diYE+OQ 1*219E+04 1.219€+04 1.ZlYF+04 1.219E+04 1.219F+Ob 1*211E+04 1.21 IE+04 1 - 2 l l E + O 4  I.ZllElO4 I . ? l l 5 + 0 4  
PU 238 2r3?61t+O.) 2 . S V l E + 0 4  2.38BEc04 2 - 3 8 0 E * 0 4  2.362EC00 2.307E+04 3-281€+04 3.307EIO4 lr299E+01 3-2BBE+04  3j,264rI+04 
PU240 1.221E+Od 1.22IECOI 1.2216+06 1.221€+06 1 . 2 2 1 t * O b  1-220E+OG I-507€*06 I . S O l E f O 6  &.50Tkt06 1.507€+06 1.506F.+06 
PU247 1,OBBE+03 1.088E+03 IrOBBE+OJ 1.088E+03 lmOB8E+03 1*VB8C+O3 1.759Et03 1 * 7 5 S E + 0 3  1 . 7 5 9 E + 0 1  1.759E+03 1 . 7 5 9 F . C O 3  
~ ~ 2 4 2  4rJbOE+O5 2 * 9 8 9 E + O B  2r040E+05 9-294€+04 I.981E+04 3.233€+02 R.528€+05 5-86eE+05 4.UOK+05 1-826€+05 3 - Y 0 0 E + O 4  
r n m 4  4-113Et03 4-076E+OI( 4-037E+03 3.96OE+03 3.811ti03 3.398Et03 9.121Et03 9r039E+03 8 * 9 5 4 E + 0 3  8 -  ?AZE+O? 8.452€+03 



H 
L I  
BE 

C 

C O  
L1I 
cu 
ZN 
G A  
GE 
A S  
S E  
R P  
K R  
R e  
5P 

Y 
ZFi 
NB 
uc 
T C  
R U  
DH 
P D  
4 G  
C D  
I N  
SN 
S8 
TE 

I 
X E  
C S  
B A  

C E  
D R  
NO 
D H  
S U  
EU 
G 3  
T E  
o v  
'10 

E R  
T U  
Y B  
T O T A L  

L a  

T A K E  C - 4 0 .  GRAMS OF FISSION ~ R O D U C T  EITWENTS IN LMFBR A X I A L  ~ L A N K E T  AND RADIAL BLANKET SPENT FUEL 
A S  A F U N C T I O N  OF D E C 4 Y  TIME ( 8 A 5 1 5  = 1.0 HTHMI 

A X I k I L  R < T  90.OD 1 8 O . O D  I - O Y R  2 . O Y P  5 . O I R  R A D  eKT 9C.OD 180.00 I . O Y L  2 . O Y P  5 . O Y P  

1.373E-02 I.354E-02 1.33bC--02 1.298E-02 1.227E-02 1.037E-02 1 -729E-02 1.70EE-02 1.682E-02 
7.36%-05 7.365E-OE 7.365E-05 7.365E-05 7.365E-05 7.36S.E-06 9.296E-05 9.29CE-05 9.296E-05 
7.531F-05 2 . 5 3 1 E - 0 5  2.53lE-05 2.531E-05 2.53LE-05 2.531E-05 3.22dE--05 3.224E-05 3.224'-05 
4.451?-06 4.451E-0€ 4 - 4 5 t E - 0 6  4.450C-Oh 4.450E-06 4.448E-06 5.609E-06 5-66EE-06 5.668E-06 
1 .55bE-12  0.0 0.0 0.0 0.0 0.0 2 .29EE-12  0.0 0.0 
5.736E-10 0.0 0.0 0.0 0.0 0.0 8.183E--10 0.0 0.0 
S . O ~ ~ E - O S  S . I ~ O E - Z ~  1 . 6 0 0 ~ - 3 8  3 . 7 0 6 ~ - 6 0  0.0 0.0 7.030E-09 8.802E-28 2.710E-38 
8.4*7€-0 E 6. DOSE-- 0 E 6 - 8  05E- 08 6.805E -08  6 m 80 5E-0 8 6.805E-08 1.137E-04 7.78 SE- 08 7.789E- 08 
4.251E-05 1 . 9 8 8 E - O C  1.488E-06 I.488E-0~5 I.488E-06 1.488E-06 5.7131-05 I.847E-06 1.847E-06 
2.723E-0 I 2.722E-0 1 2 -722E-0 I 2.722E-0 I 2.722E-0 1 2.72 2 F - O  I 3-37 IE-0 I 3.37 CE-0 I 3 -370E-01 

8 . 2 5 5 E + 0 0  8.25hE+OO 8.256E+00 8.256Et00 8 .256Et00 B.256E+00 1 . 0 3 O E + O I  1 .03CE+01  1 - 0 3 O E - t O L  
7.911E+OO 2.908E+OC 2.908E-100 2.903Et00 2.908E+00 2.908E+00 3 . 5 8 1 E t 0 0  3.577E+00 3.577E+00 
4.963E+Ol 4 1 9 5 6 E t O l  4.951E+01 4.941E+01 4.922E+01 4+872E+01 6.733Et01 6 . 2 2 f E 4 0 l  6.218E+OI 
4.20?E+OI 4.212E+01 4.217Et01 4.227El01 4 .246Et01 4.296E+01 5 - 2 7 9 E i 0 1  5.2BEE101 5.291E+01 
I.O46E+O2 9 .996Et01 9.839E+OL 9.723E+01 9.585E+01 9+202E+OI  I .314€'02 1.2!52E+02 1.232E+02 
5.518E+Ol 5.315E+01 5.225E+Ol 5.172E+OI 5 - 1 6 4 E t 0 1  5.164EtOl 60938E+01 6-66EE+OI 6.548E+01 
4.767€+02 I.72lE+OP 4.703C+0? 4.698E+02 4.710E+02 4.748F+02 6r033EC02 5 - 9 7 i E 1 0 2  5.849E+02 
4.428E+00 6.113E+OC 2.741E+OO 4.074E-01 8.071E-03 5.72SE-09 1 ~ 3 0 7 E t 0 1  8.17SE+00 3.639E+00 
4.580'?+02 5.124E+Oi 5 . 2 O O E + O 2  5.245E+02 5 r 2 5 2 E t O 2  5.253€+02 6.440€+02 6 - 6 2 C E i 0 2  6.72GE+02 
I .376E+Oi  1 .386EtOi  1 -386E402 1.386Et02 1.386E+O2 I.386E+O2 1 .?37E+02 1.751E102 1.751EtOZ 
5.2?5E+02 5.066E+OZ 4.969E+02 4.849Et02 4.712E-02 4.592E+02 6.766E+02 6-49EF+02 6.371E+02 
1.321E+02 1.441EL02 1.466E+02 1.473E+02 1.473E+02 I.473E+02 1 .670Ei02  1-827Er02 1.86lE+02 
2.740Et02 2.829E+02 2.901E+O2 3.015E+O% 3 . 1 5 1 E f O E  3.271E+02 3.591EtO2 3.704E102 3.790E+02 
3.290E+01 3.270E+01 3.269E+Ol 3.267€+01 3.265Et01 3.264E+OL 4.251E+OL 4.221E+OI 4.22OE+Ol 
4.142F+Ol 4.161E+OI 4.161E101 4.163E401 4.164E+Ol 41164E+01 5.21 l E + O l  5.23EEtOI 5.239Et01 
5.495Et00 5.567E+00 5.57flE+00 5.585ElOO 5.591E100 5.606E+00 6.278E+00 6.37SEl00 6 - 3 9 4 E t 0 0  
5 . 2 4 2 E + 0 1  5.220E+01 5.212E+OI 5 .204Et01 5.200E+01 5.2OOE+OI 6.502E+OI 6.472E+01 6.452EtOL 
2.098E+Ol 2.044E+Ol 2.004E+01 I.924E+OL 1.784E+01 1.517E+01 2-557E+01 2.49OEt01 2 - 4 * 3 € + 0 1  
I . l44E+02 l r l 2 6 E + O i  I . l 2 9 E + 0 2  1.136E102 1 .149Et02 I.176EtOZ 1.452E302 I.429E+02 1.431E+02 
7.06OFCOl 61832E+OI 6.857E+OL 6.875Ct01 6 . 8 f l I E + 0 1  6.882E+01 8.8578101 8 . 5 6 l E I O I  8.595Ef01 
7.367E+02 7.377E+Oi 7.377E+02 7.377E+02 7 .377Et02 7.377E+02 9-400E+02 9.41ZEt02 9.413E+02 
6 .271Et02 6 .294EtOi  6.28OE+02 6-252EtO2 6.201E+OP 6.065E+02 7.99OEt02 8.010Et02 7.998EiOZ 
2.172E+02 2-129EtOi 2.142E+02 2.170E+02 2.221ElO2 2.357E+02 2.795E102 2.744E+02 2.762E+02 
1.938E+O2 1.930E+Oi 1.930Et02 1.930E+O2 1.930€+02 L.930E+02 2*46aE+02 2 .4SCE+02  2 - 4 5 6 F I t O P  
4.246E+02 4-045E+O2 3.920E+02 3.758C+02 3.595E+O2 3.489E+02 5.390Ft02 5.13CE102 4.971E+02 
1.706E+O? L - 7 R 3 E t O i  1.801EC02 1-80SE+OP 1.805E+O2 1.805E+02 2 .191Ei02  2-29EE+02  2.320E*02 
5.395EIOP 5.5621-I-Oi 5.6701I+02 5.828E+02 5.991E+02 6.097E+02 6.857E102 7.071E102 7.206E+02 
5.607E+Ol 5.3801lO1 5 . 0 3 ? E + O L  4 ~ 3 9 9 E + 0 1  3-377E+0\  1.529E+01 6.66€E+OI 6.387E+Ol 5.968E+@I 
1.347F+02 1-393E+Oi  1.427E+O2 1.490Ct02 l . S 9 O E + O 2  1.768E>02 1.762E+O2 1.82OE+02 1-862E+02 
2 . 1 0 0 E 4 0 1  2.069EiOl  2 . 0 5 . 3 E t O l  2.023E+01 1-971E*OI 1.865E+Ol 2.682E+01 2.63FEt01 2-616E+OL 
1 . 1 S 2 E t O l  I .196EtOL 1.217E+OI I .257EtOl  1.330ELOl 1.497E+Ol 1.545EU01 1.607Et01 1.635E+Ol 
I .  I O I E + 0 0  1.088ECOC I .084E+00 I .082E+00 I .081E+00 I .  OBIE+OO 1 - 4 1  aEYOO 1-39  Et00 1.382E+00 
6.592E-01 7.146E-01 7.185s-01 7.20SC--01 7.213E-01 7.213E-01 9.517E-01 9 - 8 1  1E-01 9.901E-01 
2.992E-02 2.987E-02 2.987E-02 2.98IE-02 2.987E-0? 2.987E-02 3.801E-02 3.791E--02 3.793E-02 
2 . 5 2 8 F - 0 2  2.550E-02 2.550E-02 2.5SOE-02 2.550E-02 2.550E-02 3.426E-02 3-4541I.-02 3.454E-02 
7.391E-07 7.730E-07 7.t.71E-07 7.611E-07 7.58OE-07 7.574E-07 2.33tE-06 2.43%-06 2.412E-06 
2 . 3 1 3 E - 0 8  3.275E-OE 3.868E-08 A.170E-03 4.777E-09 4.836E-08 la015E-07 1.460E-07 1.734E-07 
5.792E+03 5.792E+O3 5.792E+03 5.792E+03 5.792E*03 S.792E+03 7.38SE+03 7.385E+53 7.3R9Et03 

9 .35r i - .o2  9.83oE-oi  9.230~-02 9 . 2 3 0 ~ - 0 2  9 . 2 3 0 ~ - 0 2  9.2?0~-02 1 . 1 4 5 ~ - 0 1  I.I~EE-OI I.IZ~E--O~ 

1.634E-02 1.545E-02 1-306s-02 
9.296E-05 9.296E-05 9.296E-05 
3 . 2 2 4 ~ - 0 s  3 . ,2~4~-a5 ?.Z~~E-OS 
5.66m-06 5 . 6 6 7 ~ 4 6  5 .665~-06 
0.0 0.0 0.0 
0.0 0.0 0.0 

0.0 64285E-60 0.0  
7.789E-08 7.789E--08 7.789E-08 
1.847E-06 1.847E-OG 1.047E-06 
3.370E-01 3.370E-01 3.370E-01 
1.128E-01 I.12RE-01 I .128E-01 
I .03OE+OI I . O 3 O E + O  1 1.030Ei01 

6.20bE+01 6.182E+01 C . 1 1 9 E t O I  
5.304E+01 5 e d 2 ? 3 E + O l  5 ~ 3 9 1 E t 0 1  
1 - 2 1  7E+O2 1.  I99E+O 2 1-15 1EiO2 
6*478E+OL 6 ~ 4 6 6 E + O l  C.466E+01 
5+942E+OP 5.956€+02 6.004E+02 
5.385E-01 1.145E-02 7.4756-09 
6.78bE+02 h.7965E+02 6.796E+02 
1.751E102 1.751E+02 1.751Ei02 
6.219E+02 6 .047Et02 2.896€+02 
1.869EtO2 l.B69E+02 1.869E+02 
3-930E+02 4.109E102 4 r B 6 L E l O t  
4.216E+OI 4.212E+OL *+210E+Ol 
5-242E+OL 5.246EeO 1 5-244E+01 
6.403E+00 b.410E+00 6-*3OF+OO 
6.451E+Ol 6.446E+OI 6 ~ 4 4 5 E l O l  
2.395E+01 2.175E+OI lo850E+01 
I.L39E+02 1.456E+02 Ieb89Et02 
8.61 B E t O l  8.627E+O 1 e .628Et01 
9.413E+02 9.413E+02 9.413E+02 
7.96OE+O% 71890E+02 7.707E102 
2.80 I E+ 02 2.87 I E + O 2  3 0 5  3E t 0 2 
2.456E+O2 2.4561+02 2.156€+02 
4.768E102 4.564Et02 3.431E102 
2.324E102 2 -32 bE+O 2 2.324E*02 
7.404Et02 7.609E+02 7.7411*02 
5 - 2 1 5 E + 0 1  4.004E+OI 1.81 2E+O I 
1.936E+02 2.054E+O2 2.266€+02 
2 . 5 7 5 E * 0 1  2.505E+01 2 - 3 5 6 E i 0 1  
1.688E+01 I.783E+OI 2.006Et01 

9-955E-01 9.966E-01 9-966E-01 
3. ? 9 3 E -  02 3.793E-0 2 3.79 3E-02 
3.454E-02 3.45SE-02 3.455E-02 
2e384E-06 2.370E-06 2.367E-06 
2.013E-07 2 .  I S i E - 0 7  2.187E-07 
7.389E+03 7.389E+03 7.388E103 

3 . 5 7 7 ~ + 0 0  3 . 5 7 7 ~ ~ 0 0  3 . 5 7 7 ~ t 0 0  

i .377e+ao I . ~ ~ ~ E + o o  1 . 3 7 6 ~ t a o  
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T A @ L E  C - 4 1 .  GWAHS O F  P R I N C I P I L  FISSION PHOVUCl Y U C L I D E S  I N  LMFBR A X X A L  B L A N K E I  4NO R A 2 I 4 L  BLANS.Fr S P E N I  I-lJEl 

~5 4 FUNCTION OF OECAV 71ne ( H A S I S  = 1.0 umn) 

A X I h L  B I T  90100 I 8 0 . O D  L . 0 Y U  2 . o v w  5.41VR H A 0  1?K.r 9 c . 0 0  l80.0D 1.OVR 2 , O ' i R  5.i)Vil 

<R a3 
K t i  $4 

PQ a s  
KR Llb 

SH Ea 
Y a9 

5R 90 

zc 92  
ZR 9s 
ZR 94 
ZR 95 
NB 95 
M U  9 s  
ZW 96 
110 97 
HV 98 
T C  99 
H0:OO 

RU102 
RHIOJ 
R U 1 0 4  
Pnlos 
RU106 
P O l O b  
Y O 1 0 7  
P V l O B  
4 G 1 0 9  
YDIIO 
C O B 1 1  
C D I l ?  
1 1 0 1 1 3  
C U I 1 4  
58121 
S N 1 2 2  
5 B l E 3  
5N124 
58125 
S N 1 2 6  

1127 
TE128 

1129 
TE130 
i t E l 3 l  
<E 132 
CS133 
X E 1 9 4  
C S l 3 3  
X E 1 3 6  
C S 1 3 7  

L A 1 3 9  
CE1419 
P P I 4 1  
<E141 
NO143 
C E l 4 4  
N O 1 4 4  
N O 1 4 5  
N D l 4 6  
? * I 0 7  
S U I 4 1  
N O 1 4 8  
S I 4 1 4 8  
SM149 
N01SO 
S N l S l  
SM152 
EU I53 
5U164 
SUHTUl- 

TOTAL 

R e  87 

:a 91 

w i o i  

84130 

a. 5 6 1  e+o o 
1 . 4 6 1 E + O l  
I . Z Q P E + O I  
2+313E+01 
B.V56€+01 
4 -  OME+O 1 
4 r 5 6 3 E + O I  
5.83ut+01 
6 - C 3 6 E + 0 1  
8 m I LOE+O 1 
9 . 7 7 $ E + 0  I 
4 . 8 3 7 E I O t  
I .7a4~10 I 
9.391 E+OO 
R . 7 7 1 E + O L  
1 - 1 9 6 € + 0 2  
1 . 2 3 B E + O Z  
I .  3 4 O L + ( 1 2  
1 I 375E+O2 
I.510E+02 
I .  5 P P E M  2 

8 - S 6 S E + O O  
1-46 I Et0 1 
1- 2 5 S E + 0  I 
2 . 3 1 3 E + 0 1  
2rQS7E+ C L 
rl-OOUE+O I 
4 . 9 8 8 f + l  I 
5 . 8 0 0 E + 0 1  
6 ~ 6 S 6 E t O  I 
e. 1 lSE+O I 
9 * 7 8 6 E + 0  1 

6.791 f + O C  
6.1 1OE+OO 
1 . 0 2 1 E + O i  
L.196E+02 
1-21 I E+ 0 i 
1.34OE+ 0 2  
1 - 3 8 6 E +  0 2  
I * 510E+ UP 

9 . a 3 7 ~ + 0 1  

a. L i SE+O I 
9. ? 8 6 F + 0  I 
9.837E+Ol 
2 r 5 3 E t - 0 0  
2 . 7 4 0 C + O 0  
I . O 9 7 E + O P  
1-1YbF+QZ 
1.241F+0? 
1 a40f C O 2  
1 r 3 8 6 E + 0 2  
1.510F+02 
1 .S23F+02 
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CU91ES O F  FlSSIOh PRODUCT ELEMEtITS 
LS L FUNCTION OF DECAY T I M E  {BAS15 

I N  LYFBR A X I A L  
= 1.0 MTHM) 

BLhNKET AND R A D I A L  BLANKE T SPENT FUEL 

b 
eE  

C 
c c  
h l  
CC 
Z I  
C L  
GE 
1 2  
SE 
eF  
K 5  
R E  
5F 
1 

Z F  
hE 
L C  
T <  
EL 
fib 
PC 
LG 
cc 
I L  
S h  
S P  
T E  

I 
X P  
C I  

L D  
C E  
PF 
NC 
P. 
5 U  
EL 
G C  
T E  
0 %  
HC 
EF  
T U  
TClIL 

e r  

L L I A I .  E K l  P O S O D  180.OD i . a v f i  2.0ve  5 . 0 ~ ~  R A C  E Y T  90.00 180.00 1.015 2 .0YF E-CYF 

i n 2 8 9 ~ + o 2  1.253~ta2 I.I~SE+OZ 
4.921E-07 4.921E-07 4.92LE-07 
I .985E--05 1 .9848-05  1.989E-05 
c . 0  0.0 0 .O 
0 .O 0.0 0 . 0  

e . 5 1 1 ~ - - 2 7  0.0 0.0 
I .222E-2C 0 . 0  0.0 
C.0 0.0 0.0 
4 . 3 7 4 ~ - 3 1  a.0 0.0 
7.915E-02 7 1 9 1 5 1 - 0 2  7 .9158- -02  
C.531E-35 0 . 0  0.0 
1 .23ZEiO3  1 . 1 9 2 E I O 3  1.117EiOZ 
9.513E-01 9.989E-04 2.589E-00 

I.~IOE-X 2 . e o 3 ~ - 5 4  0.0 

2 . 2 6 6 ~ + 0 4  e . 9 3 2 ~ 1 0 3  7 . 5 8 1 ~ t o a  
1 . 5 3 9 ~ + 0 4  I . o m E + o a  7 . 6 3 3 ~ + 0 3  

s . ~ B ~ E - I ~  ~ . O P B E - ~ S  0.0 
~ . ~ S I E + O O  2 . 3 5 1 ~ i a a  z . ~ ~ ~ E + o o  

I . ~ ~ ~ E + o s  9 . z ~ e ~ t o 4  4 . 6 0 3 ~ + 0 0  

5 . 4 5 6 E t 0 9  7.33r)E + O I  1.405E+O 2 
1.076E105 I . 5 3 7 E t 0 4  3 . 2 3 0 E t 0 2  

1.508E+05 S.236E+04 4 .603E+04  

3 .069E-0  2 3 .069E-02  9.0698-02 
2 . 4 7 4 E t 0 2  1 .480E+02  5 . 3 7 4 E t O I  
1.144E+O2 1 . 1 5 4 E I O l  215488+01 
E.5711-02  4.0SPE-03 2.351E-OS 
1.127E+03 4.385E102 7 ~ 4 7 3 E I O I  
7.664E+03 C .722E103  5 . 2 3 0 E I P 2  
~.BRIE+O: 2 . 9 9 5 ~ m 3  I.~OOECOZ 
~ . ~ Z S E - O Z  e.382E-03 8.382~-03 
2.145E-01 C . 4 9 S E - 0 6  3.729E-15 
2 .009E+04  2 . 0 0 4 E + 0 4  1 . 8 6 7 8 + 0 4  
1.586E+O4 1 .565EIO4  1 . 5 2 9 E t 0 4  
2 . 8 7 6 E 4 0 1  1.254E-03 8 - 5 5 2 E - 1 5  
I . ~ ~ I E C O S  e . 8 s i E + o 4  3 . 6 2 5 ~ t o b  
L . 4 0 5 ~ + 0 5  e . 9 3 9 ~ + 0 4  3 . 6 6 9 ~ 1 0 0  
z . z a a ~ * o a  2 . 0 7 7 ~ - 0 5  1.493~-10 
4 . 7 3 2 1 + 0 4  4 .082E+04  3 .132E104  
7 . 1 3 7 E t 0 2  7 .109E+02  7.054€+02 
2 . 7 5 8 E + 0 3  2.575ECO3 2 . 2 5 5 E t 0 3  
1 .138E+00  6.CSSE-01 Z e 3 5 2 E - 0 1  

3.94SE-IC 1.492E-31 0.0 
1.890E-04 1.890E-04 1.888E-09 
C.127E-09 7 .156E-15  1.438E-ZL 
5.690E-OF 2.lllE-05 3-094E-06 
9.133Et05 4.971E+05 2 . 5 7 0 E + 0 5  

~.ZOSE+OI 5 . 4 2 7 ~ + 0 0  i.636~-01 

1 .001E+02  1.66SE402 1.64CE102 
4 .SZ lE-07  6 . 2 6 l E - 0 7  6 .267E-07  

0.0 2 . 9 8 i E + 0 0  0.0 
0 .0  I .O30E+02  0.0 

0.0 3 . 1 4 e E t 0 3  1 . 1 0 3 E - 1 2  

0.0 5 .00CE+04  0.0 
0.0 1 - 2 6  EE+O 5 3 a 270E- 14  
7 .915C-02  3 . 3 5 i E t 0 5  9r9OLE-02  
0.0 6 . 2 8 C E t 0 5  2.947E-1.f 
9.203E+02 1 .160E106  I s C 7 1 E t 0 3  
2.588E-06 I .OBCEt06  5 . 4 5 9 E t O I  

7 .070E103  3.53tE+O6 1 . 1 6 3 E I O 5  

6 .427E-02  5 . 4 l i E + 0 6  3.212E+OE 
0.0 4 . 0 4 1 E l 0 6  9.06EE-05 

5.850E+03 2 .161E+Oh 3 .259E105  
5.8COE+03 2 . 4 4 e E + 0 6  1.16OEIPE 
3.069E-02 4 . 3 7 i E + 0 5  1.96'F-02 
2 .572E+00  4 . 6 2 8 E t 0 5  6 . 3 8 5 8 + 0 2  

1 . 9 1 5 E - 1 1  3.27SE+OC 4 .021E-CI  
1 . 5 7 0 E 1 0 0  7 . 6 7 7 E a 0 5  2 .405E103  
2.469E103 1 . 6 2 4 E 1 0 6  l . O I l E I O 4  
6 -024E+OE 3 .1SOElO6 1 . 8 4 9 E t 0 4  
8.3E2E-03 4 . 4 1 5 E l O 6  1 . € 6 4 E + 0 2  
0.0 3 - 7 4 4 E 1 0 6  7.985E+OI 
1.60OE104 2 .76CE+06  I . O 3 C E + O 4  
1.427EtO4 3 .367E406  2.467E.104 
5 . 3 E O E - 1 2  3.32ZE+Oh 4.004EtO3 

2.526E+03 2 . 2 1 E E I 0 6  2 .247E105  

1 - 4 1 8 E I O b  5 . 9 1 l E b 0 5  6 * 4 4 4 E + 0 4  
518'33E+02 1 - 0 4  1E105  B-OEEE a02 
I.SlBE103 4 . 4 8 l E l O 4  4 -0SBE*01  
1.020E-C2 5 a C 4 4 E + 0 3  5 .399E+00  
4.486E-06 2 . i lSZE103  1 .7601+02  
0.0 I .94CE+02 4 .85eE-07  
1.885E-04 6.152E+01 3 .271E-04  
0.0 3 .798E-01  1 .657E-05  
6 -9SCE-08  7-BO:€-04 4 ~ 2 6 6 E - 0 4  
8.1C5E+04 6 .35SE+07  2 .044E106  

I.SE:E-OS 2 . 5 2 ~ ~ - 0 5  ~ . S P ~ E - O I  

0 . 0  5.19e~+oi? 5..558~-22 

0.0 I.IO:E+OQ x . ~ e ' . ~ - i 2  

7 . 0 c e ~ t u  2 . 7 4 ~ ~ + 0 6  7 . 7 3 1 ~ t 0 4  

2 . 4 7 0 ~ - 0 1  3 .SOLEIO L I .  91 i ~ + a s  

~ . Z E O E + C O  * . ~ c E + o ~  ~ . q t 9 ~ + a o  

z . z o e ~ + a i  i . e e z ~ + o 5  ~ . 2 8 t e + o 2  

Z . C O ~ E + O J  Z.~BIE*OB ?.OZ~E+OC 

I.~IRE-IO 6.38~~105 ~ .S IOE+OZ 
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( - 2 6 7 5 - 0 7  
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c.0 
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c . 0  
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c . 0  
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S.90CE-Oi 
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1 . 1 5 7 E I C I  
E.24EE-CC 
f . 8 3 4 E + C L  
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I - l l L E - C I  
C.23EE-Ci 
C . 0  

7 . 3 7 E E t 0 2  
i . 37ZE+O? 
I .96CE-OP 

i . 7 9 7 E + C  I 
E . 0 0 E E - 1  I 
i . 0 7 i E I O C  

7 .352ElCP 
1 . 0 5 C F - C i i  

i . 09SEIC.4  
I . B I ( E t C 4  

2 . 1 4 i E t C l  
2.18OEtC: 
i . 0 7 1 E - 1 0  
1 . 6 8 l E I C 4  
€ . 3 5 2 E + C i  
i . 0 3 i E t C I  

I . S P ~ E - ~ L  

i - 9 6 5 ~  +o a 

E . O ~ S E + C O  

: .oi:E+aZ 

c.a 

c . ~ z ~ E - I ~  

? . 7 3 e ~ - a i  
I .OISE-PC 
c . 0  
1 - 2 5 1 1 - 0 4  
C r O  
4.56EE-07 
I.027E t O E  
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TE 1 P5hl  
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CII?? 
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SCLTOT 

T C l A L  

_____.. ~ ........................................... ;= .............................................................. 



176 

k 
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G C  
G E  
b S  

S E  
B E  
I F  
I f  
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c c  
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N C  
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T A B L E  C .44 -  WATTS O F  FlSSION PRODUCT ELEMENTS IN LHFRR A X I A L  BLANKET 4N0 RADIAI .  OLANKET SPEMT FUEL 
AS b FUNCTION OF DECAY T I M E  ( B A S I S  c 1.0 MTMMI 

1 .m~ 2.01.c 5 . m ~  b R l A L  @ K 1  90.00 1BO.OD 1 . w ~  2 . 0 7 ~  5 . 0 ~ ~  R A C  E U T  9a .ac  180.ao 
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v so 
v 5 1  

ZF 55 
h E  5 5  
A L I O Z  
E l - l O l U  
EL106 
El-toe 
F E l l f  
T E 1 Z q  
c s 1 3 0  
c5117 
8 # I I 7 U  
EIl4O 
L a 1 4 0  
C E l 4 1  
P6143 
C E 1 4 4  
FLl44 
P L I 4 7  
P L I ~ B M  
SCC7CT 

T C l A L  

TABLE C.45. 

A X I A L  e K 1  

WRffS OF P R I N C f P k L  F I S S I U N  PRODUCT NUCLIDES IN L W B G  A X I A L  B L A N K E T  AND R I O l A L  RLAVKff SPBNT FUEL 
AS & FUNCTION W; DECAY TtME I B A S I S  C 1 r U  H'TMW> 

qo.cc I U O . O D  I v O V R  2.OYR 5 . 0 V f i  IrAC EKT 9 O . O C  IBO.OD I.OW 2 . 0 ~ s  e.ov 

1.041E-C 
I , 0 2 e E + O  
4 . 8 9 1 E t G  
4.45 E€-c .- 
t e 5 5 S E - C  
I.37SE-G 
i . B 7 E E - I  
1.405E- I  
9.98EE-C 
1 .072EIC  
$ . 4 1 S E + O I  
2 -35 OE- 1. 
1 . 8 0 1 E I C I  
i. 7 . 1 3 5 f + O l  1 2 C C I O  1 

C . 0  
C . 0  
1.95EE-14 
c - 0  

2 - 3 1 C E I C I  
Z.OB~E+CC 

E .  1.454E-1 a2 eE+a 0 I 

:.el 7 ~ + c 2  
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I .  S w E - 0 2  
2. 500F-02  
3.750E-02 
5 -75CE-02 
8.50OE-02 
1 . 2 E O E - 0 1  
2.29 OE- 0 I 
3 . 7 5 0 ~ - 0 1  
5.750E - 0 I 
8 -  C OJE- 0 I 
1 . i 5 J E + O O  

2.2 5 OE+ 0 0 
2.75 CE + 00 
3 - 5 0 0 E + 0 0  
5.00CIE100 
7 .  OOOE *OO 
L.IOOE+Ol 

TDTL' 

1 . rSaE+oa 

WEV/SEC 

I .  E O Q F - 0 2  
2 .  EO DE-02 
3.750E-02 
5.75GE-02 
8. EOOE-02 
I .  2508-01 
2.250E- 0 1  
3.750E-01 
5.750E-01 
8 . C O O E - 0 1  
I . 2 5 0 € + 0 0  
L.75r.E t00 
2.25 OE+OO 
7 . 7 5 0 E t 0 0  
3.COOEIOO 
5.000E+00 
7 . 0  OOF + 00 
I . lOOE+Ol  

T O T A L  

G A M  70% 

TASLE C.46. C+!DToYS FRUV F I S S I O N  "RODUCTS I N  LIIFRY 4 X I A 1 .  R L A U K E T  AND RADIAL WlLhFIKF7 P E N T  FUEI. 
A S  A  F W C T I G U  CF DECAV TIME ( 8 a s ? s  = 1.0 HTHLO 
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Appendix C . 3 :  Characteristics of  Blended LMFBR High-Level Waste 
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HE 
SF 
TL 
08 
€31 
D O  
I T  
9N 
FR 
P A  
AC 
TU 
= A  

U 
NP 
PU 
A M  
CM 
B K  
CF 
E 5  
TOT41 

HF 4 
De206 
B I Z 0 9  
i H ? i O  

U233 
u23. 
U 2 3 5  
U P 3 6  
U136 

N P 2 3 i  
PU238  
PU239 
PUP'O 
PU2"! 
P U 2 4 2  
A M 2 4 1  
A M 2 4 2 M  
hM2L3 
CM24Q 
C Y ? * ?  
S U Y T O T  

TOTAIL 

T l @ L E  C.47. GRAMS OF b C T l N l D E  ELEIY€I.ITS I N  SLENUED LYc09 HIGH-LEVEL WAqTE 
AS A FUNCTION OF D E C A Y  TIME ( 8 1 S I S  = 1.0 H T H M I  

I . O Y F  2 . O Y R  5 . O Y R  1 O . O Y P  

4 . 3 4 5 ~ - - 0 ~  5 . 9 3 0 ~ - a 1  8 . 5 3 5 ~ - 0 1  
2 . 1 3 1 E  . O F  2.725F-05 4.149E-05 
6.783E-13 1-IO.IE-13 2-2C1E-13 
l r 6 6 5 E - O F  1 .695E-06 I -865E-06 
7.bbaE-11 7 .91OE- l i  8.705E-11 
7 . 9 i i ~ - - ~  2 7 . 9 3 8 ~ - 1 2  7 . 3 8 8 ~ - 1 2  
4. L O B E - 2 2  4.957E-22 1.005E-21 
6.344E--:* 1.012E-13 2.064E-13 
1.1 18F--i 7 1.407E--1 T 2 -487E-1  i 
8.45sF-LC 1.07iC- 0 9  1. i9PE-09 
2.060E-I (1 3.70SC-- l0 6.IOOE.-I0 
8.433E-07 1 -75OE-06 8 - 1 8 3 E . - O S  
1.200E-05 I .28FE-05 1 -296E-05 

2.420EtQ2 2.430€+02 2 . 4 h l E t 0 2  
4.77DCf02 4.846F*02 4+924E+02 
1.292E+03 1.292F*03 1.292EI-03 
I.IBaE+OZ 1.002€+02 9.*65E+OL 
2.314E-07 I.0+9E- 0 7  9.774E-09 
6.617E-07 7.n511I -07  8.719E--OT 
7.714E-lE 3.079E-18 1.959E-19 
6.430EtOZ d r a 3 0 E 1 0 3  6.430E+03 

4 . 3 0 4 ~ + 0 1  4 . 3 0 4 ~ ~ 3  4 . 3 0 5 ~ + 0 3  

1.215Et00 
5.173E-05 
3.351E-13 
2.345E-06 
9.878E-1 I 
6.292E-12 
2 -758E-2 I 
3.06 5E-13 
4.990E-17 
3.130E-0 9 
9 -63  4E- IO 
3.135.E-05 
1.316E-05 
4.30 6 E t 0 3  
2.51 2 F t O  2 
5.022E+O2 
1.29OC to3 
7.98 O F  +O I 
1 m872E-I 0 
8.680E-07 
1.966E-21 
6 m430Ei03  

1 0 . 0 ~ ~  1 a o . o ~ ~  

2.53 I E+ 0 1 4 .41  7 E t 0  1 
2.187E-OI 2 - 5 8  LE-0 4 
6.664E-13 I -755E-11 
3.005E-02 3 .384€+00 
1.252E-07. 3 -97AF+00 
3.988E .-05 3. I 4 1  E-05  
5.577E-15 L.265E-13 
1.165E-07 9.176E-07 
5.06SE-11 1.149E-09 
1.812E-02 L.42OE-01 
5.397E-07 2.137E-05 
1.2 1 OE+ 00 8.45 2 E t 0  0 
6.203E-04 2.739E-0 2 
4 r 6 l % E + 0 3  5.400E+03 

6.375E+O2 8 . 5 4 h E * O l  
2.44OE+O2 5 . 3 4 8 E - 0 2  
3.82SEFCi0 6.303E-03 
5.865E-23 I .62aE-24 
1.9LaE-13 5.783E-20 
0.0 0.0 
6.430 E t 0 3  6.4 3 OE+ 0 3 

9 . 0 6 7 t + m  8 . a 4 4 ~ + 0 2  

2 5 0 . O K V  

4.95 ? E  tO 1 

2 . 1 8 F F - I  1 

2.36PC+01 
3-517E3--05 
2.568E-13 
1 . 0 2 7 E - 0 6  
2-333E-09 
l.59RE-0 1 
3-364E-05 
1. I I 6 E + 0  I 
4.064E-02 
5.4?ST+03 
@slEBE*OZ 
I*Cj37E+Ol 
1-30 1 F-06 
3 - 8 2 5 F - 0 3  4 . 1  32E-27 

1&70E-22 
0.0 
6 - 4 3 1 E t 0 3  

2 .  as 1 F -04 

1 . 3 0 n ~ r o i  

TABILC C . ' L B ;  G R 6 M S  CF P R I N C l P &  ACTINIDE NUCLIDES I N  BLFMDED LMFER HIGH-LEVEL WASTE 
A 5  A FUUCTIOIl O F  D E C A Y  T I M E  ( B A S I S  = 1.0 H T H M I  

H L I  1 . O Y F  2 . O Y P  5 . O Y R  1 0 . O Y P  3 0 . O Y R  100.OYR 3 0 C . O V R  1 . 0 K Y  1 0 . O K Y  1 0 0 . O K Y  2 5 0 . 0 K Y  

5.930E-01 8.535s -01 1 - 2 1  5E+00 
3.693E-1 1 7.87-;E-1 I 1 ~ 4 0 6 E - I  0 
7.26OE-11 7 . 4 0 3 E - - I l  7.982E-11 
1.478E-06 7.710E-06 3.063E-05 
1.741E-04 4.16OF-04 8.118E-04 
4.076E--01 1 m085Ei00 2 . 2 0 0 E t 0 0  
5.610E+00 5.636E300 5.678E+00 
8.8"lE-01 9 .211E-01  9.893E-01 
4.297E+03 4.297E+03 4 .297Et03 
2.430E+02 2 .86 lE102 2.512E+O2 
2.838E+O 1 2.90TE tO 1 Z.OX?F+O I 
3.00lE+02 3 . 0 0 4 E + 0 2  3.008E+02 
1.133E+02 1.233Et02 1.377Ef02 
2.356E+01 2 .039El01  1.603E+01 
1 .920Ei01  1.925E101 1.932E+01 
6.497E+O2 6.497€+02 h.?83E+O2 
1.86OE+O 1 1 - 835E +O 1 I - 79  4EIO I 
6.236E+02 6.234E+O2 6r23LE+O2 
9.426E+01 8.404Et01 6.940E+OI 
8.510Ei00 8.508E100 8 * 5 0 5 E + O l  
6.427E+03 6.42RE+03 6-428EC03 

2 .797Et00 
3.2?4E-- lO 
2.16 LE-1 0 
2.714E-04 
9.476 E-03  
6 r363EC00 
5.84S)EtOO 
1 . 3 1 9 E + 0 0  
4.297€+03 
2.715E+02 
2 .533Et01 
~ . O P E + O ~  
1 - 7 3 8 E t 0 2  
6.130EF00 
t.950E+O I 
6.38LEC02 
1.637E+OL 
6 ~ 2 i I O E 1 0 2  
3.228ECO 1 
8 ~ 4 9 1 E + 0 0  
6,*29E+03 

4 .417Et01 
3.357E+0 0 
3.978€+00 
6.95TE+ 00 
2.305E+O 1 
3.353E+0 1 
8.401E+02 
2 .  Q2 9E+O 2 
4.30LE+O3 
8.89BE+O 2 
0.0 
6.651E+Ol 
5.1 25E-03 
4.073E-06 
I .894E+O 1 
I .224E-O 4 
0.0 
5.336E-02 
9.01 2E-15 
2.443E-0 3 
6.429E+O 3 

6.430--3? 6.430E+02 6.430E+03 6.430C b(13 6.430Ef03 6.430E+03 6.430E+03 6.430€+03 6.430E+03 6.430E+03 6.430E103 d .431Et01 
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T I  
.- 9 
8 1  
-0 

9 li 
F R  
S A  

4 r  

nc 
r n  
" A  

L 
N" 
PU 
A V  
C M  

R K  

E 5  
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c. r- 

I 4 E L t  C.49. CURIES OF A C T I N I D E  E L E M E N l S  
4 5  A FUllCTlON OF DECAY T I N E  

I N  BLENDED LMFBR HlGH-LEVFI. Y45TE 
(OASIS = 1.0 HTHHI 

i . a 4 9 ~ - - 0 3  ~ . Y Y Y E - O C  
5 - LcSE-0 2 S-503E- 0 E 
5.145E-03 5.50.3E-OC 
8.441 E- 03 9.123E -0 C 
1.26OE-07 6.7L3E-10 
0.0 5. SS9E-08 
I.262E-U7 9.599E-1 C 
5.145F-03 5 . 5 f O E - 0 5  
1.403.F-07 2.137E-Oe 
1 - 483%-03 1.513C-02 
4.591E-0 I 1.721 E-0 1 
2 - 8 3 0 5 - 0 3  3.534E-02 
1.255E+02 1.255E+Oi 
2.774€+03 3.004E+O Z 
2.718E+03 2.7 17F+O Z 
9.7lf iE+04 2.697E+O4 
8.368F-04 3.773E-04 
4.546E-OC 5.526E-OL 
h-642E-- 1 Z 1. m3E-14 
1 . 0 2 8 E t 0 5  3.282F104 

3.?51F-05 
9.046E-0 5 
9.r146E-05 
I.48ri t-04 
7.982F-I 0 
9.043E-05 
I al68E-09 
9.043E-OS 

1.548F-03 
t . 728E-0  I 

4-04 8E-03 
1.2SSE+O2 
2.958Ft03 
2.716F+03 

2 . 7 6 ~ - o n  

I . 1 8 6 ~ + 0 4  
I . ~ ~ o E - o ~  
5 . R 8 7 t - O f ,  
5.7446-15 
1.766EIOd 

h.717E-05 9r868E-05 1.010E-04 5.8765-05 
I *969€-04  2+746E-04 2.8085-04 1.647E-04 
I . 8 b Y F . - 0 4  2.746E-04 2.8088-00 1 -64-I€-04 
3.066E-04 4.504E-04 4.6066-04 2.6458-04 
1.61 R F - 0 9  4 -44OE -09 3.436E-08 4.02 1E-07 
1.86OE-04 2174%-04 2.808E-04 1.63SE-04 
2.227E-09 4.402E-09 3.631E-08 4.05iE-07 
1-R69E-04 2.745E-04 2.8OBE-04 1.641E-04 
4.576E-OR 7.415E-08 1.755E-07 6.282E-07 
1.644F-03 1.733E-03 1.744E-03 1 -677E-03 
I.~SOE-OL 1 . 78 .5~-01  1 . 9 2 ~ ~ - - 0  I 2 . 4 0 2 ~ - 0  I 
9.081€-03 1.5998--02 4.177E-02 1.133E-01 
l r254F+02  l.253€+02 I.PSOEt02 1-2405*02 
2.646E103 2 . 1 8 7 E + G 3  1.124Et03 3.851€+02 

7.ORlC+03 5.844€+03 2.7¶6E+03 2.85PE102 
1 . 6 0 2 E - 0 5  310698-07 4.159E-14 3.386E-16 

3.654E-Lb 3.668E-18 3.975E-26 0-0 
lr256F104 1.086F+S4 6.6771+03 3 - 1 2 6 E + 0 3  

Z . ~ ~ I F + O S  2 .7ao~+oz  ? .633~+03  z -?3  i ~ c o 3  

~ ~ a 4 w - n ~ ;  s .303~-06  3.9~3~-06 2.9368-06 

2.11 7E-OS 
8 -25  IF-OS 
9.851F-OS 
1.465E- 04 
4.36 2E - 06 
7.51 tE-05 
4.26 €E-06 
7.95 <E-OS 
9-66 CE-06 
I WOE-03 
3.495E-01 
2.18 OF-0 1 
1.?lBF+OZ 
1-722€+02 
1.045€+03 
3.5) 9 C E * O 1  
3 . 2 6  DE- 16 
1 . 9 6 C E - 0 6  
0.0 
1. P O  ?E t o 3  

r d e L E  C-50- CURIES O F  PRINCIPAL ACTINIOF NIJCLlOF5 I N  BLENDED LMFBH HIGH-LEVEL WASTE 
4 5  h CUHCTIUN OF DECRY T I T F  ( B A S I S  = 1.0 HTHMI 

ttL w I . O Y F  2 - O Y H  5 . O Y H  I O - O Y I  3U.OYH 1OO.I)YR 3 O C . O Y R  1 - O K Y  IO.OKV I U O - O K Y  2 5 0 . O K V  

9 . 5 9 l E - 1 1  7.423E--10 8-685E-09 9.421E-08 1.4946-06 l t 940E-04  40400E-03 
4-440E-09 3-426F-GR 4.02lE-07 4.36E-06 6.917E-05 8.980E-03 2.037E-01 
2.825~-0a ~.OOIE-OO 3.859~-07 1.29?~-05 3 . 2 4 ~ - 0 4  1.792~-02 I.~IIE-OI 
1.391~-09 2.434~-on 8.114~-07 1.7oE~-05 3.269~-04 1.792~-02 ~ . ~ I Z E - O L  

1-391E-09 z.434~-08 R.IIQE-O~ 1.70re-as 3.2*9~-04 I.~YZE-OZ I.~IPE-OL 

I . ~ ~ o E - o ~  2.434~-08 8.112~-07 1.7o.r~--05 3 . 2 4 8 ~ - 0 4  i .7928-02 L.IIIE-OI 

2-B27E-08  2.006E-08 3.RS9E-07 1.297E-05 3-2463-04 1.79ZE--G2 1.411E-01 
4-44OE-09 3.436E-08 4.02LE-07 4 - 3 6 E - 0 6  b-917E-05 R.980E-03 2.037E-01 

2.827E-08 9.006E-08 3.859E-07 1.297E-OS 3.248E-04 I.79ZE-02 l.&.11E--Ol 
4.344E-09 3.3626-08 3.934E-07 4.2618-06 617678-05 8-786E-03 L.993E-01 

1.391E-09 2.435E-OR B.115E-07 I -7aCE-OS 3.250E-04 I-793E--02 1.412E-01 
4.44OE-09 3.436E-OR 4 -02 1E-07 4.36 E - 0 6  6 -91 7E- 05 8.980E-03 2 -037E-0 1 

4.440E-09 3.476E-08 4.021E-07 4.362E-06 6.917E-OS 8.98OE-03 2 . 0 3 7 E - 0 1  
4.44OE-09 3.436E-08 9.021E-07 4.362F-06 6.917E-05 8-9808-03 2.0378-01 
1.391E-09 2 . 4 3 S F - 0 8  8.llEE-07 1.705E-05 3-25OE-04 1-793E-02 I .412F-01 
4.44OE-09 3.436f--08 4-021E-07 4.3628-06 6-91 E - 0 5  W.980E-03 2.037E-01 
~ A ~ O F - O C )  3-4368-08 4.021~-07 ~ . z ~ z F - o ~  6.917~-a5 ~ . Y R O E - - O ~  2 .037~-01  
6-186E-07 5.460E-06 5.452E-05 3 . 6 4 W - O . r  1.YYIE-03 2.3IZt-08 1.405E-01 
1 . 7 7 z ~ - o i  ~ . Y I ~ E - o ~  Z . ~ . S ~ E - O I  3 . 4 8 ~ ~ - 0 1  ~ . * ~ D E - - O I  5.3946-01 a.23m-oi 
7.86IC-06 2.398E-OS 8-994E-OS 3.4915-04 1.767E-03 2-6136-02 2.232E-01 
1.375E-02 3.977E-02 1.114E-01 2.1578-01 2.747€-01 2.101E-01 2.096E-01 
6.403E-05 8.536E-05 1 -76SE-04 4.49tE-04 1.3608-03 8-62IE-UJ 1*313E-02 
1.772E-01 I . 9 1 S E - 0 1  2.30eE-01 3.484E-01 5.440E-01 6.394E-01 6.237E-01 
1.2438+02 1.240E+02 1-232E+O2 1.205E+02 1 - 1 3 2 t + 0 2  4-R63E+01 1.064E-02 

I.B7lE+O1 L.Bf ! IE+OL 1.907E+01 1.967E+OL 2.161E+OI 3.382E+01 4.126E+00 
3 - 1 3 6 F + O I  3.9635+01 4r604E+OI 4 , 5 5 t E + O l  4.230E+01 1.629E+OI 1.168E-03 
1~652E+O3 6.3lBEtO2 2.313E+01 1,431E100 1.350E100 6-478s-01 I.2OLE-04 
7.379E-02 71482E-02 7.776E-02 8.2448-02 8.5448-02 8 - 4 8 O E - 0 2  7.236E-02 
2.228E+03 2*1YlE+03 I r977E+O3 1 .43 t f t 03  4.681E102 6-481s-01 4-2U4E-00 
L.744E+02 lr592E+02 1.157F102 4.647EIOI 1.909F+OO 2-BbPE-le 0 . 0  

1.73SE+O2 1.584Ec02 l . lS lE+O2 4.624ElOl I -900EfOO I.SS4E-1 W 0 - 0  

l.243E102 1.240Ec02 lm232E+02 1.205E+02 1.132Et02 4.863E+01 I.064E-02 
1.436€+02 l-3IOEtUZ 9 . 5 1 9 E c O l  3.824Et01 1-571€*00 2.367E-18 0.0 

5 - 6 1  7 E t O J  2.612E+03 1*799E+02 6-49 IF-02 9 . 0 5 0 E - 1 3  7- 107E-13 7.294E-I3 
1.46LEtOO I.458E+OO 1.450Et00 1.427E4OO 1.347Y+00 6-467E-01 4.196E-04 
1.086C+04 h.677E+O3 3-125C+03 1.983E103 7-7lREL02 1-51ZE+02 8-966E+00 

1 .3~18-09  z . a 3 5 8 - 0 ~  e . i 1 5 ~ - 0 7  i . - i oC~-os  3.250~-04 I . ~ ~ E - O Z  1.412~-0i 

4.845~+02 4 .33a~+oz  Z . P ~ ~ E + O Z  I .OSSE+OZ 3.797~100 5.634~-18 0.0 

8.216E+01 5.052EtUl Y.ZQCE+OO 7-lO5E-02 2.8728-09 0.0 0 . 0  

0.932E-03 

1.580E-01 

1-58OF-01 
4.1 3%-0 1 
1.58 1.5-0 1 
IS80E-01 
4.046t-01 
I -5BOF -0 1 
1.58IE-01 
4.13SF 0 1  

4.13%-Ol 
4 - 1  3%-01 
I - 5 8 1 E - 0 1  
4.1 35E-0 1 
4.135F-01 
1.4 73E -0 I 
5-941E-01 
4.079E-01 
! .3?6F-01 
l .30BE-02 
5 r94 lE -01  
3 -59  1 F-07 
0.0 
5.502c 0 2  
7.666E-09 
Zr044€-09 
Sr531F-07 
2- ISaF-05 
0.0 
0.0 

3.59 1 E-0 7 
0.0 
0.0 
7.536E- 13 
2.04 LE-OS 
6.745E100 

a . i x e - 0 1  

I.~BIF-OI 

1.58 SF-n I 
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TL 
P 8  
81 
?O 
AT 
IPN 
F R  
R A  
A C  
TH 
PA 

U 
N P  

h N  
C N  
B X  
CF 
ES 
T i l  

ru 

4.35QE-05 4.699E--07 7.644E-07 
9.796E-00 1.159E-07 l .722E-07 
8.749E-05 9.459E-07 1.539F-06 
3.853E-04 4.164E-OC 6.772E-06 

0.0 2.1 11E-Ot 3.433E-06 
4-86ZE-09 2 ~ 6 7 i E - 1 1  3-177E-1  I 
1-766E-04 1.908F-06 3.104E. 0 6  
drA07E--05 3 - S 5 8 E - - l 1  4.087E-1 I 
1143ZE-06 2 - 4 0 B E - - O t  3.544E-96 
1.819E-02 3.945E-04 3.962E-04 
5.002E-05 8.036E-OE I .191E-04 
11-103E-01 3. LOPE-01 3.1 OrlC-01 
3-346C+OC 1-513E+OI  I . 7 5 7 E t O I  

5 9 3 ? 5 ~ - 0 9  2.8?7~-1 I 3 . 6 0 6 ~ . - 1  I 

7.835~+0 1 7. e-34~10 I 7 . d 3 n ~ r 0  I 
30952E+02 3.031E+O? 2s754E+02 
6.2OOE-07 2.811E-07 1.274E-07 
1.823C-07 2-291E-07 2.'77E--07 
5-287E-15 5.649E-IC 2.255C-16 

T A L  4.772€+02 3.961E+02 3.716E+02 

0 8 2 0 9  
P8214 
S I 2 1 0  
8 1 2 1 3  
8 1 2 1 4  
PO210 
P O 2 1 3  
0 0 2 1 4  
PO218 
AT217 
RN222  
FR221 
R 1 7 2 5  
R A Z Z 6  
AC225 
TH229 
TH230 
PA233 

U 2 3 3  
u 2 3 4  
U P 3 6  

NPB37 
Y P 2 3 V  
PU238 
PU239 
PU240 
=u292 
AN21P1 
A M 2 4 2  
AM243 
CY2I;E 
CY243 
CY244 
CM245 
SUNTOT 

TOTAL 

WATTS OF ACTINIDE ELEMENTS IN 7% F i l O E D  1 HFBR Id!GH-LEVEL WASTE 
A S  A FUNCTION O F  DECAY TIME (BAS15 = 1.0 HTHH) 

5 . O Y R  1 O . O Y P  3 0 . O Y R  100.019 3OC-019 I - O K Y  I O . O K V  1 0 0 . 0 K Y  2 5 0 . 0 K V  

1.580E-06 
3.558E-07 
3.179E-06 
1 -399E-05 
6.905E--I 1 
7-09%:-06 
6 -  4 O J t - 1 1  
6 - 4  I +E-06 
7.790E- 1 I 
6-703E-06 
4 " O I l E - O *  
2.434E-04 
3 . IO lE-01 
1.802F +O I 
7.83RE tO 1 
2.41 65 "02 
1.187E-08 
P.49LE-07 
I -434E-17 
3 . 3 8 3 E t 0 2  

2.321E-06 2.373E-06 1.37eE-06 4 - 9 1  4E-07 
5.228E-07 5.348E--07 3.139E-07 1.734E-07 
4.671E-06 4.778E-06 2 . 7 9 P E - O h  1.262E-06 
2.056E.-05 2.103E-05 1 -231E-05 6.38EE-06 
1.895E-IO 1.466E-09 1.716E-00 1.86lE-07 
1.042F-05 1.06BE-05 6.221E-06 2.773E-06 
1.739€~-10 1.331E-09 1 -553E-08 I .684E-07 
9.422E-06 9.637E-06 5.622E-06 2.491E-06 
1.889E-1 0 1 -269E-09 1 - 4 L I E - 0 8  I.52EE-07 
9.584E-06 9 .93 lE-06 7.484E-06 I.29CE-05 
4.093E-04 4.418E-04 5.492E-04 7.98CE-OI; 
4.454E-04 1.195E-03 3 r 2 5 e E - 0 3  6.274E-03 
3.100E 0 1  3.095E-01 3.07SE-01 3.041E-01 
1.766E+OI 1 . 6 2 l E + 0 1  l - 1 8 6 E * O l  5 1 5 2 ? E + O O  
7.827E+01 7.701E+OI 6 .982Et01 5.16EE101 
I .  997EfO E 9.3 44E+0 1 6 - 7 6  S E l O O  9.97 SE-02 
2.27 4E- I  0 3 - 293E- I 7  2 - 3 5  3E-18 2.33 4E- I 8  
2.288E-07 1.785E-07 1 .35?E-07 9.09EE-08 
1.440E-19 1.521E-27 0.0 0.0 
2.96OEfO2 I m 870E+02 8 .876EtOl  5.75EE+01 

3.648E-- 07 
t -269E-06 
5 91 DE -06 
4.372E- 05 
2.952E. 06 
1.231E-05 
2.670E-06 
1.083E-05 
2.416E-06 
6.0405-05 
1 -242E-03 
. 9 . 0 3 9 ~ - 0 3  
2 -904E-01 
2 - 1  I ZE+OO 
1.919E+OL 
4.875E-02 
2.270E-18 
2.279E-08 
0.0 
2 - 1 6 5 E t  01 

3.626E-06 7.707E-05 1.541E-04 
7.1731--05 7.210C--04 1.022E-03 
3.105E-04 3.043E-0 3 4.20 5E-03 
2.505E-03 2.634E-02 3.869E-02 
11- 832E-04 8.692E-03 I -765E-02 
s . 9 6 6 ~ - 0 4  4 . 7 3 3 ~ - 0 3  ~ . 3 1 e ~ - o 3  
3.466E- 04 7.86 I E-0 7 1.596E -0 2 
5.262E-04 4 -26C.E-0 3 4.923E-03 
3 ~ 1 3 7 E - 0 4  7.11 BE-0 3 1. 44 5E - 0 2  
7 ~ 3 1 9 E - 0 4  1 ~ 0 2 6 E - 0 2  1.717E-02 
1.459E-03 1.462E-03 1 . 4 1 3 E - 0 3  
8.817E-03 1.297E-02 1.626E-02 
1.371E-01 1.909E-02 L.816E-02 
1.552E+00 1.296E-01 2.329E-03 
1.585E+00 3.560E-04 I .  I 6  1E-O€ 
2.205E-O% 1 - 3 9 7 E - 0 5  3.444E-C8 
1.586E- 18 4 . 3 9 8 E - 2  0 1.1 I 7E -2 2 
1.116E-14 2.352E-19 E . 9 7 9 E - 2 2  
0.0 0.0 0.0 
3.312E+O0 2.366E-0 1 I e S 8 7 E - D  I 

T1m.E C.52. WATTS OF P R I N C I P N  ACTINIDE NUCLIDES IN EL ENDED Ls,IFBQ + l i G I i - L E V E L  WLSTE 
A S  A FUNCTION OF DECAY T I * =  184515 = 1.0 MTHWI 

t:LU I . O Y F  2 . O Y R  5 . O Y R  1 0 . O Y P  3O.OYR 1 O O . O I R  3 0 C . O Y R  l . O X ' i  I O . O K Y  1 0 0 . O K Y  2 5 0 - 9 K V  

I b B Q E - 1 0  7.754E - I  3 9.179E-L 3 1.861 E-1 2 5. L O  6E- 1 2  3.352E- 1 1 4.62 4E- 1 0 
1.567E-12 I .578E-12 1.606E-I2 1.948E-12 4.435E--12 7.764E-11 2.588E-09 
R.832E-11 8.565E-I  I 8-307E-11 7.57SC-11 6.518E-11 4.6i4E-11 8.898E-10 
5 . 2 1 5 5 - 1  0 2.835E-I  2 3.355€--12 t .803E-12 I -8CTE-1 1 1 -445E--10 1 -690E-00 
6.295E--12 6.342E-12 6.452E-12 7 . 8 2 % - 1 2  1.782E-11 3.lEOE--LO 1-040E-OB 
9 . 4 3 5 E - I C  I .149E-05 1s152E-09 1.064E-09 9.063E-10 6.429E-LO 1.237E-00 
6.237E-09 31339E-11 3 - 9 5 2 E - I 1  8.OIZE-11 2.199E-10 1+701E-OQ 1 . 9 9 1 t - O d  
3 . 2 1 7 E - - 1 0  2.297E-I1 2.337F-11 2.836E-I1 6.456E-11 1 . 1 3 O E - 0 9  3.767E-08 

5 .375t -09  2.877E--11 3.406E-11 6.905E-11 1.895E-10 1.%66E-09 1m716E--08 

4.862E-09 2.602E-I 1 3.080E-11 6-245E-11 1.714E-10 1.326E-09 I .552E-08 
8.BIPE-11 4.12dE-13 5.597E-13 1 .13SE-12  3.114E-12 2.410E-I1 2.81SE-IO 
1 - 4 1 9 E - 1 3  1.429E-11 1.454?--11 1.764E-11 4.016E-11 7.031E-10 2.342E-08 
4 . 4 O O E - 0 9  2.355E-11 207885-11 51653E-11 1.551E-10 1.200E-09 1.404E-08 
1 -923E- 1 I 2.063E- 1 I E r442E-1  I 4.950E-I 1 I -35 OF.  I O  1.051 E-09 I - 230E-08 
1.694E-10 3.651E-lC 8.446E-IO 4-406E-(I? 1.750E-08 1.551E-07 1 -543E-06 
3.852E-04 3.874E-01 3.B9OE-04 3-939E-04 4.021E-04 4.346E-06 5.420E-04 
I.019E-09 2.497E-Oe 1.902E-03 1-171E-07 2.285E-07 6-971E-07 2.614E-OB 
1.303E-05 3.591E-05 7.339F-05 1.95'4€-0% 3.961E-Oa 1.146E-03 3.208E-03 
I.510E-06 1 . 5 3 0 E - O C  1.550E-06 1-615E-06 1.735E-06 2.312E-06 4.793E-06 
5-191E-03 5.216E-03 5.238E-03 5-30LE-03 5.414E-03 5.852E-03 7.298E-03 
3.001E-01 3.007E-01 3s006E-01 3.005E--01 3.004E--01 2.99RE-01 2.979E-01 
I - 9 3 4 E I 0  0 1- 369E+O 1 1 - 6 1  I E t 0 1  1 -650E101 1.606E+O 1 I -43REfO 1 9.836€+00 
5.748E-01 5 . 1 5 0 E - 9 1  5.752E-01 5-T57E-OL 5.766E-01 5.796E-Ot 5.876E--01 

2.163E-03 2.165E-0 I 2. I 6 6 E - 0  3 2 - L 7 1  E-03 2 - 1  T 9 E - 0 3  2.2 I O € - 0 3  2 . 2 9 6 E - 0 3  
7.4WE+0 1 7 .  *OBE+O 1 7.4 I OE 4 0 I 7.41 OE E O  1 7.401 E tQ 1 7.278E*O 1 6 - 56  eE+O I 
2. I IOE-0 1 2.1 O O E - 0  I 2- 0 9  1 E-0  I 2. M Z E  -0 1 2 -0 1 BE-0 I I .  84OF-0 i 1 . 3 3  7E-0 I 
3.99PE+9O 3.99EECOC 3 r 9 9 8 E + 0 0  3 - 9 9 7 E t 0 0  3.995C+00 3.987E+00 3.961CC00 
1.032E+02 2.201E+OP 4.801E+00 2.150E-01 I .668E-01 1.522E-01 1.106E-01 
3 .8IQ.E+00  3-?52E+00 3.662E+00 3 - 4 0 4 E t 0 0  3 .014Et00 1.853€+00 3 . 3 7 1 E - 0 1  
2 - B B I E t 0 2  2 - 7 7 3 € + 0 2  2 - 6 6 9 E t 0 2  2.379€+02 1.965t+02 9. L I R E % - 9 1  6 - 2 7 0 E t 0 0  
4.851E-02 4.851E-02 4.850E-02 4.347E-02 4.047E-02 4.839E-02 4-812E--02 
4.770E+02 3.911Et02 3 r 7 1 5 E + 0 2  3 - 3 8 2 € + 0 2  2.958€+02 1.869EaOE 8.871E*Ol 

~ . 7 a o ~ - - i i  1.793~--1 I I . ~ ~ S E - L I  2 . 2 1 4 ~ - 1 1  5 . 0 4 1 ~ - 1  L 8 . 8 i 3 ~ - 1 0  2 . 9 4 1 ~ - 0 8  

0.0 1 . 6 4 o ~ - i i  I.M~E-II 2.025~-11 4 . 6 0 9 ~ - 1 1  ~ . o ~ E - - I o  ~ . 6 8 f ~ - o a  

7 . 5 2 1 ~ - 0 1  7 . 7 8 7 ~ - 0 1  ~ . O ~ E - O I  8 : r 5 4 ~ - 0 1  ~ . ~ ~ L E - o I  I . Z ~ ~ E + O O  1 . 4 3 4 ~ i o o  

5 - O I C E - 0 9  7.95QE-OR 1 - 0 3 3 E - 0 5  2 - 3 4 2 E - 0 1  
5.43 7E-08 I .036E-06 5.716E- 0 5  4.502E-0 4 
2.991E-08 7.490C--07 4.132E-05 3.254E--04 
t .83qE-08 2 - 9 0 S E - 0 7  3- 7 7 5 C - 0 5  8.563E-0 4 
2.18CE-07 4.164E-06 2.297E-04 1.809E-03 
4.15 €E- 0 7  1.04 1.7- OS 5- 744E-04 4 - 52 4E-0 3 
2.16OE-07 3 . 4 2 X - 0 1  4.446E-04 I - O O S E - 0 2  
7.91 Et -07  1 .SORE-05 3.320E-04 6.553E-03 
6.17SE-07 1.17iE-05 5.494E-04 5 . l l 6 E - 0 3  

5.651E-07 I -077E-OS 5-940E-04 4.679E-03 
1 - 6 0  ?E-07 2.669€--06 3.466E-04 7 - 0 6  IE-0 3 
3.05SE-09 4.850E-09 5-297€- -06  1 .428E-04 
4.924E-07 9.383E-06 5.17bE-04 4.077E-03 
1.52 *E-07 2.41 6E-06 3.137E-04 7. I 1  5E-03 
1.33 4F-07 2.11 BE- 06 ?.747E-04 6 - 8 3  IE-03  
I m 03 iE-  0 5  5.635E- 05 6.54ZE-OI 3 976E-03 
7.90EE-04 1.235E-03 1.451E-03 1.416E-03 
I .  01 FE-05 5.136E-05 7.595E-04 6.4A9E-03 
6.21 2E-03 7.91LE-03 7.779€--03 6.036E-03 
1-21 @€-OS 3.683E-05 2.335E-04 3.558E-04 
L.06EE-02 1.663E-02 1.954E-02 1.406E-02 
2.92 3 E - 0 1  2.73 ?E-01 1. I 75E- 01 2.572E-0 5 
3.49CE+00 1.258E-01 1.867E-19 0.0 
6.06 i E - 0 1  6.660E. 01 1.042E+ O i l  1.2 75E-0 1 
1.41SE+00 1.317E+00 5.073E-01 3.638E-05 
2.43EC-03 2.523E-03 2.504F-Q3 2.137E-03 
4.76'X+Ol I.555FLOI 2.153E-02 1 - 3 9 6 E - 0 5  
5.37iE-02 2.208E-03 3-316E-21 0.0 
3.887E+00 3 . 6 4 0 t t 0 0  1.563F+00 3.421E-04 
4.442E-02 I -826E-03 2.751E-21 0.0 
2.6OEE-03 1.054E-10 0.0 0.0 
2.970E-03 3.166E-14 2-486E-14 2.551E--14 
e.734E-02 4.471E-02 2.146E-02 1.392E-05 
5.75€E+Ol 2.165C+01 3 . 3 l l E + 0 0  2.36LE-01 

1.a6i t -07 2 . 9 5 2 ~ - 0 6  3 . 8 3 2 ~ - 0 4  8 . 6 9 2 ~ - 0 3  

4.756E-04 
5.04lE-04 
?.64*E-C4 
I.73RE-03 
2.026E-03 
5.066E-01 
2.047F-02 

1.59 6 E - 0  2 
2 . 9 0 o E - 0 1  
4.565E --03 
l . b * ! i E . v Z  
1.265F-02 
4.45?E-03 

1.LBLE-02 
3.96 OE -01 
3.542E-03 
1-81 6E --0 2 

0.0 

1 . 3 4 a ~ - a 3  

e .680~- -1  o 

0.0 
1.15.1E-08 
0.0 
0.0 
2.636E-14 
6.772E-1 1 
1.58 O F - - 0  i 



1 .I E 5 0 E -  01 
2 * P50F- 0 I 
3.730E-01 
5.750E-- 0 1 
3. f . O O t - - O l  
1 ~ 2 5 J E + 0 0  
1.750E C O O  

2.75 E + 00 
3 I F OOE t U 0  
3 1 0 0 OE +00 

7. C c O t + 0 0  
I . lIIOEIOP 

2 . 8 5  OF c o n 

T O T A L  

G h M  "OW 



TA3LE C.54. (ALPHAsN) NEWTRVNS F R O M  ACTINIDES I N  slCNOE0 LNFBR HIGH-LEVLL W A 3 i E  
A S  A FUNCTION OF DECAY TIME ( 6 1 5 1 5  = 1.0 MTHW) 

P O 2 1 3  

- 0 2 I B  
AT217 
P N 2 2 7  
F R 2 2 1  
b C 2 2 5  
NP237 
PU218 
PU239 
P U 2 W  
AM241 
AM243 
CY242 
C Y 2 4 3  
CMZAA 
CY245 

pa214 

TOTbLS 
T & @ L E  
ACTUAL 

U238 
PU230 
P Y Z ~ O  
PU242 
A M P 4 3  
CW24% 
CY244 
cu2*.J 
c w 2 4 a  

3 0 C . O I R  

3 . 7 9 a ~ t o a  

I .  41 aE-01 
4.53 ?E+ 0 0  

3.55fE- 01 
4 - 0 1  IE-02 
8.704E-02 
2.15iE-02  
2 . 6 4 E t + O P  
1.232E105 
1.42?F+04 
3.39EE+04 
1.67 i E t  06 
1-86 iE  C O 5  
3.OK€E+05 
7.19iE+OZ 
6 - 0 1  SE+OZ 
3.42 5E+03 

I . 0 K Y  I O - O K Y  1 0 0 m O K Y  

B.OLOECO1 7.803Cc03 1.770EC05 
8.6381=+01 b.765€+03 3 1 7 5 3 E i 0 4  
2.687Et00 1.482Et02 I . l 6 7 E + 0 3  
5.638Et00 7.320E+O2 1 . 6 6 0 F + 0 1  
7.654E-01 4.223EtOl 3.326Et02 
1.380E+00 I . 7 Y Z E + 0 2  4.064E+03 
3.413E-01 4.43PF+OI 1.005E+03 
4.130Et02 4.854E+02 4.735Eb02 
4.434E+03 6.579E-15 0.0 
1.564E+04 2.447E+04 2.993E+03 
3r155E+O* 1.235E+OQ 8.713E-01 
5.451Et05 7.551E+02 4m897E-01 
1.741E+05 7 .489Et04 I.639E+OP 
1.268Et04 1.911E-14 0.0 
2-905f - -05  0.0 0.0 
6 .4 lbE-09 5.038E-0'3 5.17LE-09 
3.238F + 0 3  1 e 5 5 4 E t 0 3  1.008C+O 0 

2 5 0 . O K V  

3 * 5 9 3 E + O E ;  
4.203Et04 
1.307E+03 
3.371E+04 
?.724E+02 
e r 2 5 2 E 1 0 7  
2.04 I E + 0 3  
4.510€+02 
0.0 
3.982CtO I 
5.717E-06 
2.509E-06 
E.530F-0" 
0.0 

5.34 2 E--0  9 
4.904E-04 

a.o 

TABLE C . 5 5 .  SPONTANEUUi F I S S I O N  N E U l H O N S  FROY ACTINIDES IN aLENOE0 L M i a *  HIGH-LEVEL WASTE 
A S  A FCNCTlON OF DECAY T19F (BASIS = 1.0 MTWM9 

Ml.2 1-OYT 2.OYR 5.OYR I O - O Y C  30.OYR 100.OYH 30C.OVR I - O K I  1 0 . 0 K Y  1 0 0 . 0 K Y  2 5 0 . 0 K Y  

5.452E+OL 
7 - 5 1  7E+O4 
1 . 2 5 3 F + 0 5  
3"257E+04 
2.085€+03 
9.352E+05 
7.7 L 8E+O8 
2.257E+06 
3.172Et03 

5.452FlO1 
5 -89 I E C O Z  
I .490Et05 
3.771E+O4 
E .900E+03 
1.024€+04 
1 . 2 b Y - 0 7  
1 .953Ft06 
l a  1 b 6 E t 0 3  

5-453E+01 5.457ECOL 5 .462El01  
8-741E-16 0.0 0.0 
5-507E+04 4.667E+00 I . 0 6 2 E - 0 5  
3*742E+04 3.193E+04 2.44 I E t 0 4  
W . 1 5 8 E + 0 2  1.785E-01 6.024E-06 
1.542E-14 0.0 0.0 
9.765E-08 I .002E-07 1.035E-07 
5 .224Ei05  9.803E-01 2+812E-10 
3.108E+03 2 - 5 8 b E + 0 3  1.903E+03 
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CU 
ZN 
G A  
GE 
A S  
ie 
9 R  
Dt? 
SR 

Y 
ZR 
NB 
M C  

RU 
RH 
00 
9 G  
C O  
I N  
SN 
50 
TE 

I 
X E  
CS 
R *  

r c  

L A  

C E  
DR 
ND 
P* 
S H  
FU 
G D  
T B  
D Y 

He 
ER 
T M  
Y H  

T n T A l  

T B e L E  C-56- GRAMS G F  F155ION PRODUCT ELEMENT5 I N  BCENDEO LMFSR HIGH-LtVFL MASTE 
A S  I F U N C T I O N  OF OECI\Y TIME l0ASlS = 1.0 M T H M I  

HCH 1 . 0 1 6  2.OYR 5 . O Y R  I o r O Y P  3 0 . 0 ~ ~  100.0~~ 3 0 c . 0 1 ~  1.0~1 t 0 . 0 ~ ~  1 0 0 . 0 ~ ~  2 5 0 . 0 ~ ~  

5,445E-04 5.445E-04 5.4658-04 
1.988E-04 1.986E-04 1-998F-04 
4.3018-35 0.0 0.0 
2. '3506-07 2 -950E-0 I 2.9SOC- 07 
I -041E-05 1.04IE-05 L .O41E-05 

6.667E-01 6.667E-01 6.667f-01 
5.329E+Ol 54329E+Ol 5.328F+01 
1.610E-02 1-618t-02 l.626E-02 
2-736€+02 2.736t+02 7.736€+02 
6.305€+02 6.184EC02 6.098t+02 
3 291 E+O 2 2.252E+0 2 3.25 lei02 
3 ~ 3 4 0 E t O 1  3.339ElOl 3.347EtO3 
I1854&+01 4.25lt-O I 1.2 1 7 E - 0 2  
3.976E+03 4.01 lE+03  4.0 LEE403 
1.037€+03 1- 037Et02 I -037Ei03 
4.122Ec03 3.950E+03 3-867E+03 

2.471E+03 3.137€*02 3-220E103 
3.329F+OZ 3.716E*Oi 31311F+02 
3-6418+02 3r653E+Pi  3.658€+02 
2.762E+0 1 2- 770EfO 1 2.775E+01 
3.894E+Oi 3-887F+Oi 3.886€+02 
1.298E+02 1.205E+02 1.127E+02 
8.635E+O2 8.722E+O i 8.799FI02 
5. 009E-0 1 I 997F+O 0 2. I32F+OO 
o.a 3.638€-0€ 5-754E-08 
5.013E+O3 4.952F+07 41999E+03 

1.513Ei03 1.513Et02 l.S13F+D3 
3.012€+03 2.632E+03 7.700Et03 
1.40TE+O3 1.4 06E+ 01 1 406E403 
4.300E+03 4.477ECOI A-549E+O3 
2.894E+02 2.216ElOi 1-702E+OZ 
1.244E+03 1 - 3 1  lE+OZ I .361€+03 
1 . 7 1 9 € + 0 2  1 ~ 6 5 5 E + 0 2  I.600E+02 
1.367E+02 1.440E+Oi 1.509C+Q2 
1.164E *U I 1.1 SI€+ 0 1 I I l 5OEtO l  
1.01 B E + O  I 1+031E+O 1 1.031 F+O 1 
3.136F-01 3.136E-01 3-136E-01 
4.758E-0 1 4- 35RE-01 4-.358€-01 
L.758E-04 1.654E-04 1.672E-04 
3 . 1  IBE-0 E 3 m G 6 t -  0% 3.973E - 05 
3.8B9E104 ?.889t+04 3.989ErO4 

2.3?1~+00 2.321 E+O c 2.321 €100 

1.149~ +a3 1- 1 5 n ~ *  o 1 I - I 5 4 ~ ~ 0 3  

i . 7 7 2 ~ + 0 3  1.834~+0: 1.887t+o3 

5 .445~-04  5 . ~ 5 ~ - 0 4  5 .445~-n4  5 . 4 4 5 ~ 4 4  5.42%-04 
1.9QBE-04 1.988E-04 1.988E-Ob 1.088E-04 L.90eE-04 
0.0 0.0 0.0 0.0 0.0 
2-95OF-07 2.950E-07 2.950E-07 ?.Q5OE-07 2.95CE-07 
L-OLlE-05 1.041F-05 1.041E-05 I.041E-05 1.04 lE-05 
2-321El-00 2.321E+00 2.321€+00 2-321€+00 2-321E+00 
6.667L-0 1 6 ~ 6 6  7E-0 I 6.667E-0 1 & 66 ?E-0 1 6 e66 7E-0 1 

1.652F-02 1.694E-02 1.862E-02 2.451E-02 4.131E-02 

§-853€+02 5.482Et.02 4.369E+OP Zm890E102 2-64EEC02 
3.251Et02 3.251E+02 3.251F102 3-251€+02 3 - 1 S M t 0 2  
3-371E103 3.409%+03 3.5208+03 3.668€+03 3.702€+03 
4 * q90E-03 6.53 3E-03 1 - 270E-02 3.43 IF-02  9.601E-02 

1+037E+03 1.036C103 1.036Ft03 l.O3tE+O3 1-03CE+03 
3.7938+03 3.7Q3E+OJ 31783E+03 3.183E+03 3.78.?E+O3 

3.29aE+03 3+3048+03 3.305E103 3.305E+03 3.305E+03 

3.65'IE+02 3.658Et.02 3.653E+02 3-651E+02 3-6518+02 

3-886EtOQ 3.88bF+02 3-BBbEt02 J.885€+02 3-8848+02 

8-914€+02 9.037Ft02 9 . 0 ? 4 t + O ?  9-075€+02 9.07tE+OZ 
2.146E400 ?.146E+00 2.146E+00 2 - I 4 E E + O O  2.19tE+00 
1-ZlOE-07 2.268E-07 6.499E-07 2-13lF-06 6.362E-06 
4.770E+03 4.605€+03 4.147EtO3 3-52dFt03 3.374€+03 
2+016E+03 2.180E103 2+638E+03 3-255E103 3.41 $€+a3 
1.513€+03 1.513E+03 1-513E+03 1-513E103 1+5LZE+03 
2.713E103 2.709€+03 2.709E103 2.709€+03 2 . 7 O R i 0 3  
1.406€+03 1.406tI+03 1 . 4 0 6 F + 0 3  1.406F+03 1.40eE403 
4-516E+O3 4 . 6 O O F + 0 3  4rdOOEtO.3 4*60flF+03 4.600€+03 
7.702EtOl  2.055€+01 I.042E-01 9-ea0E-10 0.0 
1.450E +03 1 500E 4 0  3 1 - 4 9 6 F t O 3  I - d 3 7 E  10 3 1 a 37 LE+03 
1-47Bt+02 1.373€+02 1-412E+O2 1.977t*02 2.639EtO2 
1-671F+02 1.841F+02 Z.O?9E+OZ 2*071E+02 2.071E+02 
1.15OC+OI l r 1 5 0 F + 0 1  l . l50E+Ol  1.150€+01 l ~ l S ( I F + O l  
lm031Et01 1.031EtOL L.O31E+01 I -O3IE+01 1.03tE+OL 
3r lJbE-01 3.L36E-01 3-135F-01 3.134E-01 3-130E-01 
44358E-01 4.3513t-01 4.359E-01 r I -360E-01  4.364E-01 
lr668E-LI4 I.667E-Oa 1.666E-04 1-666E-04 I-bbCE-04 
4.017€-0+ 4.0268-06 4.031E-05 4.031E-05 4.031E-05 

~ . 3 2 8 ~  to1 4.328~ co I 5 . 3 2 ~ ~ + 0 1  5.328E+01 5.32 EE+OI 

2.736~+02 2.136tt02 2.736~+02 2 .736~+02  Z . ~ ~ K + O E  

1. o I 2 ~ + 0 3  4.0 1 BE +03 4. o I z tea3  .a - 0  i i~ +03 .a- o I i ~ + 0 3  

1 - 1 % 4 ~ + 0 3  1.15w+a? i . i 5 4 ~ + 0 3  I.LS~E+OJ ;.154t+03 

3 . 3 0 8 E + O P  ~ . S O ~ E + O Z  3 . 3 0 8 t 4 0 2  3 .3oe~+oz  ? .10e~+02  

~ . ~ B E I E + O I  2.807~+01 Z.B~OE*OI ~ . B ? ~ E + O L  2.077EE+OI 

~ . ~ I ~ E + o L  8 . 8 9 0 ~ i o i  8 . 5 2 1 ~ ~ 0 ~  8.5za~+oi ~.~ZCE+OI 

3 . 9 8 9 ~ + 0 ~  3.889~+04 3.889~+04 3 . 8 8 ~ ~ + 0 4  3 . 8 8 E + o *  

5 -  945E-04 
1.987E-04 
0.0 

1 -04 IE-  95 
Z.32 LECOO 

5.320€+01 
9.983E-02 
2.736Cc02 
2.545€+02 
3.250€+02 
3r702E+03 
3.12M-01 
4.01 ZEtO3 
1.039E+03 
3.786s t 03 
t .I l54E+03 
3.305€+03 
3 13 0 8E+ 02 
3.651€+02 
2 . 8 7 7 E + O L  
3 -880E + 02 
8.52OIZ+01 
9r000E+OP 
2.1 46E+ 00 
2- 117E-05 
3.3728+03 
3.41*L+ 03 
1.51 3E+03  
2.709Et03 
1.406E+03 
4.600E+O3 
0.0 
1.353E+03 
2.81 2E+ 02 
2 07 1E+ 02 
1.15OE*Ol 
8.031 E+b 1 
3.121f-0% 
4.373E- 01 
1.666€-04 
4.031E-05 
3.809E404 

2 .95a~-o7  

6 .ee c-01 

5r445P-C4 5.4458-04 5*44SE-C4 
I .  98OE-01 1 a 91 SE-04 1.91 O E - 0 4  
0.0 0.0 0.0 
2.950E-07 2.95OE-07 2.950E-07 
I r O l L l E - 0 5  I rO+lE-05 I.OIL1E-OS 
2.32IE+OO 2.321E+00 2 . 3 1 1 E + O O  
6.667E-01 6.667E-01 € a 6 6 1 € - 0 1  
5.249€+01 4 - 8 1 1 E + O I  4.594EtOl 

2r734E+02 2.736EtCl2 2.736€+02 
2-54SE+02 21545Et02 2.54SE+02 
3-250E+OZ 3 . 2 5 O E + O Z  3-250E+02 
3.699€+03 31672E+03 3-629E103 
3.081€+00 3.01 BE+O I 7.297EIOl 
4.012EIO3 4.012E+03 4.OLZE+OY 

3.816E+03 6-O7OE+O3 4.359E103 
I .  15bE+O3 1.1 52E403 1-15bE103 
3.304E+O3 3.298E+03 2*289E+03 
3-314€+02 3.371E+02 3-465E+02 
3.6518+02 3-651C+02 1-65 IEiO2 
2-877f*Ol 2.8778+01 2.077ElOl 
3.827€+02 3aW6EC02 ?.162E+02 

9.133E+OZ 9.514F+02 F.798E+02 
2.146€+00 ?.l4+E+00 Z.IOtE+OO 
2-1168-04 2.11 IE--03 5.260E-03 
3.367€+03 3.318E+03 3.24 I E W 3  
3.418E103 3.4b7*+03 3.54bE+03 
1.513E+03 L a 5 1 3 E C 0 3  l . S 1 3 E + 0 3  
2.709E+01 ?.tQPE+O3 2-709€+03 

b a b O O E + 0 3  4.600E+OJ 4-60OEtfl3 
0.0 0.0 0.0 
1.353E+O3 1.353E+03 1 . 3 5 3 E I O 2  

2.071€+02 2.011€+02 2-071E+02 
1.15OE+01 1.150F+01 l r 1 5 0 E t 0 1  

3.101F-01 3.101E-01 3 . l O l E - 0 1  
4.393E-01 4.393E-01 4.393E-01 
1.66bE-Ob 1 -666E-04 1.666E-06 
4 m O 3 I E - 0 5  4.031E-05 4.03LE-05 
3.889E+09 3-889€+04 3.8898+04 

8.1 ~ B E - O I  5.1 9 2 ~ ~ a  0 7.35~~*00 

I.OO~F+O~ 7 . 0 ~ 6 ~ c o e  a.s99E+oz 

~ . ~ ~ o E + o I  8.52 OF+O I a. 52 0 ~ 1 0 1  

i . b 0 6 ~ + a a  I . ~ O ~ E + O ~  i .4oet+o3 

2 . 8 1 2 ~ + 0 2  2.81 ZC+OZ 2.81 ZE+OZ 

L . O S ~ E + ~ I  I . O ~ I E + O ~  I . O ~ I E + O I  



T A B L E  C.57. G R 4 H S  OF P R I N C I P L L  F l 5 S l O N  PROGUCT Y U C C I O E 5  I N  RLENCEO L N F D R  HIGH-LEVEL * A S T F  
A S  A F C t J C T I O N  OF DECAY TIMF ( 8 A 5 1 5  = 1.0 MTHUJ 

R B  a5 
R e  8 7  
S R  88 

Y 8 9  
sa 9 0  
L R  90 
Z R  9 1  
ZR G 2  
ZR 9 3  
NB 9 3  
Z A  9 4  

ZR 96 
yo 95 

no 9 7  
M o  9 8  
T C  F j l  
RU 3'3 
N O 1 0 0  
7u100 
n v l o l  
R U I O Z  
R l i 1 0 3  
RUP04 
D D l 0 4  
P O 1 0 5  
RU 106 
PO106 
Po107 
P O 1 0 8  
AC109 
P O 1 1 0  
C O l l l  
C O L I 2  
C D l l 3  
CD114 
C0116 
SN117 
SNL18 
5N119 
SN120 
S612l 
S N l 2 2  
51123 
SN124 
TE125 
SN126 
T E l 2 6  
T E l 2 8  
T E 1 3 O  
C S 1 3 3  
c s 1 3 4  
0A134 
CS135 
8 A 1 3 5  
B A L 3 6  
C S 1 3 7  
61137 
61138 
LA139 
CEI4O 
PR141 
C E l e ?  

CE144 
b I D I ? *  
UB145  
- 0 1 1 5  
PM1?7 
<MI47 
N D l . 1 9  
S W 1 4 8  
S M P ' h 9  
No150 
5 M 1 5 0  
S M t 5 1  
E U I S l  
s9r52 
€UPS3 

?DL55 
60155 
SUMTOT 

~n i (13  

s w n i a  

T m a i  

L.OKV 

8.093EC01 
1.92?E<-OZ 
2.514E+02 
3+25OE+ 02 
1 -71 +E-08 
3.879Et 02 
4.50 OE+ 0 2  
51492E602 
f . 8 1 1 E * O 2  
3.035E.- 01 
7.393€+02 

8. 94 E + 0 2  

9.125E '02 
1.05EEt03 
1.033Et03 
3=373E+OO 
1 . 1 8 9 E i 0 3  
8.312E+Ol 

1.3 2 6E t 03 
l.lSLEt03 
1 - 231 E ' 0 3  
1.36'3E+OZ 

0.0 
I .005Et03 
5.992E+O? 
5.172E+ 02 

3.3084 C 0 2  
1.625E102 
1.090E+J2 
8 . 1 5 O C *  01  
5"539E+01 
4.680E+01 
3-"41E+01 
3.970Et01 
4.593E+Ol 
4.807E+ 01 
4.61DE101 
9.011e+01 
4. L75E+01 
4.509€+01 
5.21 3 E t 0  L 
6 .  6 O O E  *01 
8.731EIOI 
5.67SEtOO 
2.299Et02 
6 - 0 1  7 E t 0 2  
1 - 5 5 h F t 0 3  
0.0 
1.338E+02 
I .815E+03 
8.228C--  01  
4 m 869E'tO 1 
1.430.z-07 
1-60 7E+O3 
1 -624P-03 
1.513E+03 
I .423E+03 
I.406!7+03 
1.286E103 
1 - 1 3 4 € + 0 3  
0.0 
1 o06-%EtO3 
a .2 5 5E 4.02 
?;60OF*02 
0.0 
4 .27LFt07 
4.894E t o 2  
1.769E+02 
3.37LE+02 
2.924E+02 
7.985E+Oi 
8 1 5 0 E -  02 
1 * 31 PE+O% 
2 j 44 1E + 02 
9 .PZ4E+Ol 
e. 7 9 8 E t 0  I 
5.249E t 01 
6.183E+01 
3 e 855: t 0-2 

8 . 2 0 ~ 1 - 0 2  

I .  I a 2 ~ t 0 3  

8.838r+o2 

1 0 . 0 K Y  1 0 0 . O K Y  2 5 0 . 0 K V  

8 - 0 9 3 E t 0 1  8.093EC01 8.093E+Ol 
1 .927Et02 1.927E+02 1.927Ei-02 
2 - 5 1  4E+02 2-51 4E+02 2 - 5 1  4 E t 0 2  

00 0 0.0 0.0 
3.87Yt+01 3.879E+02 3.879E+02 
~ . S O O E + O ~  4 . 5 0 n ~ c n ~  a.5ooE+oz 
5.492Et02 5 - 4 9 2 E t 0 2  5.492Et02 
6-783E+02 6.512E+O2 C.O84E+02 
3 . 0 ? S E + 0 0  3.01 RE+CI 7.29EEt01 
7.393E+ 0 2  7.393Et0 2 7 - 3 9  3 E + O  2 

~ . P S O E + O %  ~ . . ? ~ D E + o P  ? . Z ~ O E + O Z  

~ . Z O B C - ~ O ?  8 . z o a ~ t 0 2  e . 2 0 8 ~ + 0 2  
~ . W C E + O Z  8 . ~ 4 6 ~ + 0 2  e.94eEtop 
9 - 1 2 i E + 0 2  9.125E+O2 5 . 1 2 5 E 1 0 2  
3.056€+03 1.05bFtO4 L . O C 6 E t O l  
1.003E+03 7.494FtO2 4.595Et02 
3n315E+01 2 . 8 7 9 E t 0 2  5.770E+02 
1. I 8 9 E t 0 3  1 . I  8 V E t 0 3  1. I 8 9 E 1 0 3  
8.312E+01 8.312E+01 @.312E+01 
L.142E+03 I . l 4 ? F + 0 3  1 . 1 4 2 E t 0 3  
L . 3 2 E E t 0 3  1 . 3 2 6 E t 0 3  1.32 t E + 0 3  
1.15aE+03 1 - 1 5 1 1 C + O 3  1.154Et03 
1.231E+03 1.231Ft03 1.231Et03 
1 . 3 6 9 E 1 0 2  1-369EI-02 1.369E+02 
8.838Et02 8 . 8 3 8 E 1 0 2  8 .838E102 
0.0 0.0 0.0 
I.O05E+03 1 .005Et03 I . 0 0 5 E + 0 3  
5.986E+02 5.929E+C 2 E. 8 3 5 E t 0 2  
5.1 72E+O2 5.1 72E+0 2 E. 172E+02 
3.300E+02 3 .308Et02 1 . 3 0 8 E + 0 2  
1.625E+02 1.825E+02 1.625E+02 
1.090E+02 1.090EC02 I.090EIO2 

5.539E+@l 5.539EtOL 5.539E+OI 
4.6807101 4.680E+01 4.690€+01 
3.94 l E + O l  3.94 1 E+O 1 3.94 IE+O 1 
.?-970E+Ol 3.970€+01 ? r 9 7 0 E + 0 1  
4r593E+01 4-593E+OL 4+593E+01 
4.807E+01 4.807€+0 1 4 - S 0 7 € + 0 l  
4.618E+01 4.61 8EtO I 4-61SEC01 
4.OI1EtOl 4 . 0 1 1 E t 0 1  4.011E+01 
4.175Et01 4.1 75E+O 1 4.1 7 5 E t 0 1  
4.50SE+OL 4.509Et0 1 4.509E+01 
5.213E+01 5 . 2 1 3 E 1 0 1  5.213Et01 
6.6OOFI01 6 - 6 0 0 E + 0 1  6.600E+OI 
8-203C+Ol 4.396Et01 I . 5 5 4 E t 0 1  
1.096EcOI 4.903E+01 7.714EC01 
2.294E+02 2 .294Et02 2.294E+C2 
b . O L ? E + O Z  6.017E+02 €.017E+02 
1.556E+0.3 I .556E+03 1.556E+03 
0.0 0.0 O " 0  

1.811Et03 1.763EC03 1.685Et03 
5.742E+00 5 - 4 2 1 E t 0 1  1.321E102 
4.865E+Ol 4.869ECO I 4.869E+01 
0.0 0.0 0.0 
1.607Etfl3 l r 6 0 7 E t 0 3  1 . 6 0 7 E t 0 3  
1.624Et03 1-624E+03 1.624Et03 
1.51 3 E t 0 3  1.513E+03 1.51 3 C 3 0 2  
1.423E+03 1.423E+03 1.423C-103 
1.406E103 L.406E+03 lr40CE103 
1.286Et03 I.284E+O3 1.286Ft09 
I . l 3 4 E + 0 3  l " 1 3 4 E t 0 3  1.134E+03 
0.0 0.0 0.0 
1.064E+03 1 - 0 6 4 E f 0 3  I-O64E+03 
8 . 2 5 5 E t 0 2  8 . 2 5 S E * 0 8  8 .255E+02  
7.600F102 7-600C+O2 7.600E+02 
0.0 0.0 0.0 
.1.274E+O2 4.27-2c+02 4.274EtO2 
4.894€+02 4.894EfC2 4.894EtO2 
1.769E+02 1.769E+OP l J 6 9 E t 0 2  
3.371E+02 3.371E102 3.371E102 
2.924E+02 2 * 9 2 4 E + 0 2  2.924€+02 
7.985E+01 7 .985Et01 7 .985Et01 
0.0 0.0 0.0 
1.82CE+OZ I.82OE+02 1 - 8 2 Q E c 0 2  
2.441E+02 2.441Ef02 2.*4IE+02 
9.924ElO1 9.924E+O 1 S.924E101 
8.798EtOl 8.798E+OL @.790F+Ql 
5.244E*OL 5.249E+OI 5 - 2 4 9 E I O L  

6.183EtOl  6. L 8 3 € + O  1 t.183ElOl 
?.155E+04 3,554Ei0-2 3 . 8 5 2 E t 0 4  

~ . I ~ O E + O I  S.ISOE+OI e . 1 s o C ~ o t  

I . ~ ~ E + O Z  1 . 3 3 8 ~ + 0 2  1 . 3 3 8 ~ t r ?  



187 

a.u 0 . 0  a. 0 0.0 
I-ZbCE-09 1 .260E-09  1 .86OE-09  1.260E-09 
0.0 0.0 0.0 0.0 
4 - 1 1  <PI02 2.145E+00 9.7lBE-06 9.118F--06 
$ .ZLiE--OB 3.99LE-21 0.0 0.0 
4- 59 LE- I 2  4 5 9  1 E- 1 2 4 - 6 9  i E- 1 2  4 - 5 9  I E-1 2 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 

0.0 O.n 0.0 0.0 
D. 21 * ~ - 0 3  3.52 IC-03 1 . W ~ E - O S  5 .  L ~ ~ E - Z R  

0.0 0.0 0.0 a.o 
H. ~ C . C F + O Z  3.1 2 6 ~ + 0 1  2-82 I E + O L  2. I o w + o  i 

3 - 5 7  I E-OC 
0.0 
3 ~ U l l € - - O 2  
1.687E -05 

O r  0 
s r 5 2 P F . * 0 0  
lr*53%t00 
0.0 
7 . 7 9 3 E - 0 0  
0.0 
0.0 
7 r 0 0 2 E - 0 1  

0.0 
1. I 1 6 E - I  0 
4.41 2F-01 

4rOlSE-ll 

0.0 

n.a 

c . ~ ~ ~ E - o I  

~ . J ~ P E - L ) S  
0.0 
L.Q4IEIOO 
0.0 

4 . 2 7 9 t - I  1 
3 m 08 0E-05 

I - 2 6 O E - 0 9  
0.0 
9.710E-UE 
O"1 

0.0 

9 - 5 9  I € - 1 2  

Q.0 
0.0 
0.0 
0.0 
I r  LOOE+Q 1 

a.0 

: -  



SE 79 
S A  9 0  

Y 90 
Z R  '33 
riB 9 3 ~  
z a  ~5 
"10 9 s  
TC 99 
9U106 
WH106 
00107 
A G I I O H  
58125 
TEIPSM 
SNI26 
S E I 2 6  
SB126U 
c s 1 3 4  
c s 1 3 5  
c 5 1 3 7  
01137U 
CE144 
D R 1 4 . l  
0 1 1 + 4 U  
PI4147 
5 H 1 5 1  
EU15* 
EUL55 
SUYTOT 

T O T P I  

CURIES O F  PRINCIFAL F I S S I O N  PRODUCT NUCLIDES I N  t l L E N O E D  L H r E R  HlG;i-CEVEI WASTE 
A S  A FUNCTION OF 'JECAY TIME (BASIS = 1.0 NTHrO 

2 . O Y R  5 . O Y R  L O m O Y P  30-OYR 1 0 0 . 0 Y R  30C.OVR 1 . 0 K V  IO.OKY 1 O O . O K Y  250.OKY 

5.e98E-O 1 5.490E-01 5.498E-0 I 5.497E-0 1 5 . 4 9 x - 0  1 
4.048E+04 4.514E+04 4.008E+O$ 2.490E+04 4.705E*03 
4.050E+04 4.515FCO* 4.009E+04 2.490E+04 4.706Et03 
1.713E+00 1.713E+00 I .713E+00 1.713E+00 1.713E100 
2.T94E-01 4.705E-01 7.307E-01 1.304E+00 1.6L8E+00 
1.379Et02 9.636E-04 2.463E--12 0.0 0.0 
3.170E+02 2.139E-03 5.468E-12 0.0 0.0 
1.75RE+01 1-75eE+01 1.758E+Ol 1.758E+OL 1.757EtOl 
2.823E+05 3.583Et04 l . l 52E+03 1.227E-03 1.527E-24 
2.823E+05 3.588E109 I . 1 5 2 E 1 0 3  1.227E-03 1.527E-24 
3.083E-01 3-O83E-01  3.083E-01 3.083E-01 3.083E-01 
1 - 3 4 8 F t 0 3  6.452E+01 4.074E-01 6.455E-10 0.0 
2.847E+04 1.344E+O.I 3.806E+03 2.574E+OL 6.353E-07 
6.947Ec03 3-279E103 9.303E+02 6.291E+05 1.550E-07 
2.495E+O0 2.495E+O0 2.495E+00 2.495E+00 2 - 4 9 4 E t 0 0  
3.493E-01 3.493F-01 3.493E-01 3.493E-01 3.491E-01 
2.495E+00 2.495E+00 2.495E+00 2.495Ef00 2.499E+00 
6e030E+04 2.203€+04 4.102E+03 5.037E+00 3.038E-10 
2.093E+00 2-092E+00 2 .092Et00 2.092E+00 2 - 0 9 2 E + 0 0  
11288E+05 I .ZOIEtO5 1 . 0 7 0 E 1 0 5  6.742E+06 I.330€+04 
1.2leE+05 1.136€+05 1.012E+05 6.378FIfO.I 1.264E+O$ 
1 - 6 1  OE+05 1.113E+04 1.296E+O2 2.380E-06 0 -0 
1.61OE+05 1.113t+04 1.296E+02 2.380E-06 0.0 
1.932E+03 1-33hE102 1*555E+00 2.856E-00 0.0 
lr578E+05 7 r 1 1 3 E t 0 4  1.906E+O4 9.66SFI+Ol R.977E-07 
4.676E+03 4 - 5 6 9 E t 0 3  4+396E+03 3.75PE+03 2-190E+03 
6 ~ 2 8 1 E + 0 3  4*932E+03 3.296Et03 6.576E+02 2.32LE+00 
ln!i29E+OI LnOOSE+OJ *.999Et03 3.054E+02 1 -721E-02 
1.510E+06 5 .480EC05  3.317E+05 1.059Et05 3 - 7 6 7 E t 0 1  

5 . 4 A I F - 0 1  5.410E-01 4.942E-01 1.892E.41 
4 * 0 2 7 E + O i  2.339E-06 0.0 0.0 
0 ~ 0 3 O E * O I  2.340C-06 0.0 0.0 
1.711E+00 1.712EC00 I.705E+00 1-637E+00 
1 . 6 2 7 E l 0 0  1>626E100 1.620E+00 1.555Et00 
0.0 0-0 0.0 0.0 
0.0 0.0 0.0 0.0 
1.75CEt01 1 - 7 5 2 E t 0 1  I . 7 0 2 E t 0 1  1.270Et01 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
3.08 3E- 01 3.0837- 01 3. OBOE- 01 3.05 1 E-0 1 
0.0 0.0 0.0 0.0 
0 . 0  0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
2*49CE+00 2 - 4 7 8 E l 0 0  2.328Et00 lm248E+00 
3n48tE-01 3.459E-01 3.259E-01 1.747E-01 
2.490E+00 2.478Et00 2.32BEf 00 1.248E+00 
0.0 0.0 0" 0 0.0 
2e092E+00 2.092F+O0 2.006E+00 2 . 0 3 0 E e 0 0  
1 ~ 3 I C E t O 2  I .244 l -05  0.0 0.0 
1.245E+02 1.177E-05 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
4.710E+02 2-145E+OO 0.0 0.0 

0.0 0.0 2.31fE-07 0.0 
0.0 0.0 1.24CE-14 0.0 

8.369E+02 3.125Et01 2+821E+01 2.108€+01 

3.8176-02 
0.0 
0.0 
1.529E+00 
1.453E+00 
0.0 

7.793Et00 
0.0 
0.0 
3.002E-01 

0.0 
0.0 
4.412E-01 
6.176E-02 
0.41 Z E - 0 1  
0.0 
1.94 I E+OO 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

1.400Et01 

a.o 

0.0 

a.o 
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'. 

R E  
cu 
5E 
RE 
S E  

Y 
Z R  
N e  
uc 
T C  
R U  
*H 
P O  
& G  
CD 
I N  
3N 
, ,e  
f E  

I 
X E  
C S  
aA 
L A  
CE 
"R 
N D  
ON 
S M  
El) 
GO 
TB 
D Y  
H 0 
EP 
T M  
T C l T A l  

1ARL.F  C x 6 0 .  W A T T S  O F  FISSION PRODUCT ELEMENTS I N  BLENDE0 LHFBR HIGttLEVfL WASTE 
nS A FLjNC.rION O F  O E C A Y  l I v l E  (BASIS = 1.0 MTHN) 

H l . N  1.0~9 2 . 0 ~ ~  5 . 0 ~ ~  LO.OYP 3 0 . 0 ~ ~  IOO.OYR JOC.OIR 1 . 0 ~ ~  IO.OXY 1oa.01;~ 2 5 0 . 0 ~ 1  

4 - 6 2  3E- 07 4 (I 156E-09 4 * I67E-09 
u. 0 0.0 0.0 

Isal OE-08 i -41  @ € - O B  1-41 OF-OR 
0.0 0 - 0  0.0 
0 . 0  0 n 0 0.0 
1 m Yale-04 I .POZF-*> 4 L.?TTE-9>4 

0.0 0-0 0.0 
8 . 5 3 3 E - O S  6.367E-03 3.9ORR-09 
0- 0 0.0 0- 0 

0 . 0  0 . 0  0.0 

2 . 6 1 7 E - 3 0  Or0 O n  0 
0" 0 n * o  0-0  
Z.461E-13 2 b 4 6 P E - 1 3  P a b 6 1 E - I 3  
2.904E-03 I1556E-03 5.5OZE-04 
3.5676-02 1-91 I E - 0 2  6r7SRE-03 
61007E-I 5 6 r 0 0 7 E - 1 5  6.90 7E- 15 
3.913~-08 Z - ~ Y ~ E - O B  ~ . ~ ~ I E - c s  
0. a 0.0 0-0 
6. MZE -04 6 -776~--0 a 6 .476~-04  
0. n 0.0 0.0 
7.971E-14 7.37lE-14 7.371f-I4 
0. 0.0 0-a  
0.0 0.0 0.9  
0.0 0.0 0.9 
0.0 11-0 0.Q 
1.33 I E - 0  I 1 - 5 3  I E-07 1 * 33 I E -.GI 
0.0 0.0 L O  
Ja9R2E-I4 5.Y82E-14 f r 9 B 2 C - 1 4  
0.0 9.0 0.0 
On 0 0 . V  0.0 
2.15IE-07 B.712E-30 0.0 
0.0 1.0 0 .0  
0.0 0.0  0 . 3  
4.843E-01 21B25E-02 1*233E--02  

1 . 2 . 3 n ~ - o 4  4 . 7 0 9 ~ - 0 5  Y . S O ~ E - U O  

Z.YUYF-OQ ~ * m r ~ - o 4  2 . 3 7 4 ~ - 0 4  

I . W ~ E - O S  ireon~-os I . ~ O E - U ~  
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SE 79 
SP 90 

1 90 

Ne 9 3 H  
zn 95 
Ne 9 5  
T C  99 
RUlOb 
RM106 
PO107 

za 93 

A G 1 1 O H  
58125 
TE125M 
51126 
s e i 2 6  
581261 
C5134 
C 5 1 3 5  
CS137 
BA137M 
C E l W  

PM147 
SM 151 
EUISb 
EU155 
SUMTOT 

pa144 

T O T A L  

TABLE C.61. WATTS (IF PRINCIPAL FISSION PRODUCT NUCLIDES I N  BLENDED L l F R R  HIGH-LEVEL WASTE 
A S  A FUNCTION O F  DECAY TIME (BASIS = 1.0 HTHMI 

HLW 1 . 0 1 ~  2 . 0 1 1  5 . 0 1 ~  1 o . o ~ ~  3 0 . 0 ~ ~  i o 0 . 0 ~ ~  3 o c . 0 1 ~  1 . 0 ~ 1  10.0~1 io0.0~1 2 5 0 . 0 ~ 1  

1.369E-04 1.369E-Ob I.369E-04 1.369E-04 
5.902E+01 5.763E+0 I 5.621E+01 5.239E+01 

1.990E-04 I.990E-Ob 1.990E-04 1.990E-04 
2.388E-05 3.70ZE-05 4.950E--05 8.336E-05 
1.910E103 3 ~ 6 S I E C O I  6.98lE-01 4.881E-06 
3.478E103 7.904E+OL 1-5218*00 I.026E-05 

6.641 E i 0 1  3. JSJE+O I I -679ECO I 2.133E e 0 0  
I-O71E+04 5.386E+02 2.708Et03 3.441Et02 
1.828E-05 1 -02OE-0 E 1 -828E-05 1.828E-05 

2.819~+02 2 . 7 5 3 ~ 1 0 2  ~ . 6 8 a ~ + 0 2  ~ . ~ o ~ E + o P  

8.816~-03 8.816~-03 8.814~-03 8 . 8 1 6 ~ - 0 3  

1 . 7 0 8 ~ + 0 2  ~ . Z O O E + O  I 2.251~+01 I . O ~ ~ E + O O  
1 . 4 6 8 ~ + 0 2  I . I ~ ~ E + o ~  ~ . ~ o ~ E + o I  4 . 2 0 2 ~ t 0 1  
9-417E+00 7.497E+00 5.839E+OO 2.756E+00 
3.110€-.03 3-112E-02 3.112E-03 3.112f-03 
3.332E-02 6.+54E-02 6.45bE-03 61454E:-03 
3 - I T I E - 0 2  3.117E-02 3.177E-02 3.177E-02 
I.204F+02 8.601EC02 6.146E+02 2.24ZE+OE 
6-9938-04 6.983E-04 6.983E-04 6.983E-04 
I.491E+OZ I .  457E192 I.424€+02 I.32YE+02 
5.009E+02 *.894E+02 4.782E+02 4.462€+02 
6.3+1E+02 2.602E+Oi I.O6BE+Q2 7.382E+OQ 
7.027E+O3 2.884E+O.? 1.1 84E+03 8.181Ef01 
9 . 6 0 1 E + O l  7.372€+01 5.660E+01 2.562Et01 
5.567E-01 S.525E-01 5.482E-01 5.357E-01 
6 - 6 O l E + O l  6.090EIOI 5*618E+Ol  4.412E+01 
1-471E+OI 1.279E+01 1.112E+OI 7*313E+00 
Z . ~ S J E + O ~  1 . 0 a e ~ + 0 4  5.819~+03 1 . 6 6 ~ + 0 3  

1.349E-0* 

2.222Et02 
I .990E--04 
I.295E-04 
1.2488--34 
2.623E-14 
8.815E-03 
6.85ZE-02 
I . l O i E i O I  
1 -828E-05 
6.803E-03 
1.202E+01 
7.087E-0 I 
3.112E-03 
6.454E-03 
3.177E-02 
4.175E+01 

1.1 84E+02 
3-975E102 
8.59 5E-02 
9.52 5E-0 1 
6.837E+00 
5- 155E-01 
2.948E+O I 
3.636E+O0 
8.919E+02 

4.652~+01 

6 . 9 8 3 ~ - n +  

1.368E-09 1-367E-04 I .3bEF-04 1 , 3 5 1 C - - 0 4  
2.890E+OL 5.461E+00 4.674E-02 2-715E-09 
I.380E+02 2.60eEt01 2.233E-01 1.297E-08 
1.990E-04 1 -990E-011 I.990E-00 1.989E-04 
2.310E-04 2.967E-0 B 2 - 8 8  .?E-04 2 0 882E. 04 
0.0 0.0 0.0 0 . 0  

0.0 0.0 0.0 0.0 

7.294E-08 9.080F;-29 0.0 0.0 
I.177E-05 I -465E-26 0.0 0.0 

I -OIBE-11 0-0 0.0 0.0 
8 ~ 0 4 8 E - 0 2  1.986F-09 0.0 0.0 
5.288E-03 I - 3 0 3 E - I O  0.0 0.0 
3 . l l l E - 0 3  3. l lOE-03 3.106E-03 3r091E-03 
6.453E-03 6.450E-03 6.441E-03 6.4IOE-03 
3.176E-02 3.175E-02 3.17CE-02 3r155E-0% 
5.126E-02 3.092E-12 0-0 0.0 
6.983E-04 6.983E-04 6.991E-04 6 ~ 9 8 1 C - . O &  
7.457Ct01 1 .48OE+01 1 . 9 5 I C - - 0 1  1.376F-08 
2.504Et02 4-965E+01 4.89CE-01 4.622E-09 
1.579E-09 0.0 0.0 0.0 
1.749E-08 0.0 0.0 0.0 
3.468E-02 3.22OE--10 0.0 0.0 
4.4 19E-01 2.57 7E-0 I 5- 52 ?E -02 2 - 5 1  5 E - O b  

5.BBZE+00 2.076E-02 2.074E-09 0.0 
2.22lE-01 1.252E-05 9.06IE-18 0.0 
4.987E+02 9.636E+OI 1-01 lEIOO 5.143E-02 

815e-03 8-81 3 ~ - - 0 3  8. ao 7 ~ - 0 3  8 . 7 8 7 ~ -  0 3  

1.828~-0s 1 . 8 2 8 ~ - 0 5  1 . 8 2 e ~ . - o s  1 . 8 2 7 ~ - 0 ~  

1.230E-04 4.709E-05 
0.0 0.0 
0.0 0.0 
1.981E-04 I .902E--04 
2.870E-04 2.75SE-04 
0.0  0.0 
0.0 0.0 
8-533E-03 6.367E-03 
0.0 0.0 
0.0 0.0 
1.826E-05 I .808E-05 
0.0 0.0 
0.0 0.0 
0.0 0." ... 
2.904E-03 1.556E-03 
0.022E-03 3-227E-03 
2.96 4F-91 1 -589E-02 
O I  0 0.0 
6.962E-04 6.776E-04 
0.0 0.0 
0.0 0 . 0  
0.0 0 . 0  
0.0 0.0 
0 . 0  0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
4.843E-02 2.925E-02 

9 . 5 0 ' E - O t  
0"0 
010 
1.777E--04 
2.574E-04 
0.0 
0-0 
3 .908E-03  
C . 0  
0.0 

0.0 
0.0 
0.0 
Ee502E-04 
1.141E-03 
5.617E-02 
0.0 
6.L76E-04 
0.0 
0.0 
O o O  
0.0 
0.0 
0-0 
0.0 
o * o  
I - 2 3 3 E  - 0 2  

I . ~ ~ O E - O S  

2-860E+Ol  I.O86E+O4 5+822E+03 I.66CE+03 8.921E+02 4.98YE+02 9.637ElOl  1.011E+00 5.147E-02 4.843E-02 2.825E-02 I . 2 3 3 E - 0 2  



EWE4N 
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Appendix C . 4 :  Characteristics of Blended LMFBR 

Structural Material Wastes 



T A P C E  C.63. GRAMS O F  A C T I V A T I O N  P R O D U C T  ELEMENTS IN RLENOED L"FPR C C A D D I U G  W A T T €  
A S  A F U N C T l C N  O F  D C C A Y  T T W E  ( B A S I S  = 1.0 HTHH) 

H 
HE 
L I  
B E  

C 
N 
0 
F 

NE 
NA 
N G  
A L  
s i  

P 
s 

CL 
A l i  

K 
C A  
sc 
T I  

V 
C R  
UN 
FE 
C O  
N I  
cu 
ZN 
G A  
GE 
6 5  

SE 
5 1  

Y 
2 6  
Ne 
mil 
T C  
-U 
P C  

P U  
P G  

C D  
I n  
SN 
5 8  
T E  

I 
XE 
c s  
B A  
P W  
N D 

= Y  
S N  
EU 
GD 
T B  
D Y  

E ?  
T M  
V B  
T A  

w 
PE 
o s  
I R  
P T  
A U  
H G  
TC 
P B  
8 1  

T O T A L  

no 

pa 

2.990€+00 2.99QF-OC 2 .990Et00 2.990Et00 2.990E+00 2.990Ci00 2 .990Et00 2.99CE+00 
5.182E-01 5 s 1 8 2 E - 0 1  5 .182E-01  5.18ZE-01 5.L82E-01 5 . 1 8 2 E - 0 1  5.182E-01 5.L82E-01 
8 . 2 9 5 5 - 0 2  e.895E-02 8.895E-02 8.895E-02 8.895F-02 8.895E-92 8.8952-02 8-89EE-02 
4.660E-03 4.660E-01 4.660E-03 4.560E-03 4.66OC-03 4.66Of-03 9-66OE 3 3  ?.66CE-03 

5.3WE.32 T r 3 0 9 E C O i  5.30?E102 5 .309EcrJ2  5.309CEO? 5r309E107 5.30"32-+02 5 - 3 0 S E t 0 2  
2.777E+02 2.77BCZOi 2 . 7 7 9 i l 0 1  1 - 7 7 S E I 0 2  2.779Ef02 2.779E+02 2 . 7 i S E + 0 2  2.779E107 
6.69*F+OI 6.6PnEIOL 6 . 6 9 4 E t Q l  6.69nEt01 6.6O*EfOl 6.696E+01 6.694ECOl 5.694Ea01 
5.34.9-06 5 . 3 4 8 F - O C  5.3A8E-06 5 . 7 A 3 C  -06 5.348E-06 5.348E-05 5.3*E€-06 5.34EE-Oh 
9.4125-06 9.412E-.O€ 9.412E-06 9.412C-06 9.412E-05 9.412E--Ob 9.4L2E-06 9.412E-OC1 
7.497E-03 7.49TC-01 7.497E-03 7.497E-03 7.4976-113 7.497E-03 7-4975-03 7.49?C--03 
4.259E-02 4.219E--Oi 4.279s-02 4.279E-02 4.279E-02 4.2i9E-02 4.275E-102 4.275E-02 
1.435E+02 I .b35E+Oi  1.435Et02 l .d35E+02 1 .435FL02 1.435E102 L.435E*02 1.43EE+O2 
4.959E+03 $.959E+O? 4.959Et03 4.95PEf03 4.959EEO3 4.959E+03 4.954E+03 4.95<5+03 
l,775E+O2 1 .775EtOi  1.775E102 1.775EfOZ 1.775E402 1.775E+02 1 .775Et02 1 .775Et02 
1.816E-03 1.816E-01 1.016E-03 1.816E-03 1.816E-03 I.816E-03 I.816E-03 1.81CE-03 
2.650E-Oh 2.69aE-OC 2.6P7E-05 2.b97E-06 2.697E-06 2.697E-06 2.t97E-06 2.697E-06 

l . I l 9 E - 0 6  1.1IBE-06 1.110E. 0 6  1 . l l P C - 0 6  1.119E-06 I.119E-06 I . l l S E - 0 6  1 . l l i E - 0 6  
1.577E-03 I.576E-03 1.576E-03 1.576E-03 1.576E-03 1.576E-03 I .S i6E-03 1.57CC-03 
5.355C--05 L. 153E-.OE P.460E-96 9.400'-OS 9.401E-OB 9.401E- 05 7 - 4 0 l E - 0 6  914OlF-06 
I .310E+02 I.310E+Oi I.3:REFOZ 1.310€+02 1.310€+02 1.310EtO2 1.310EiO2 1.31 CE+02 
8.124E+00 8.131E100 8 . 1 3 1 E t O O  8.131E+00 8 .131E+00  8.131E+00 8 - l 3 l F + O O  8-131E+00 
1.483€+05 1.483E+OC l e ( 9 3 E t 0 5  1.48JL :05 1.483E+05 1.483€+05 L."3?E+05 I - & q ? E + O 5  
1.6OIE+Cd I m 6 0 1 E + O 4  l .bOfE104 1.601E+04 1.601EiO4 I.601E+O% 1 . 6 O I E b O ~  1 - 6 0  1 E t O I  
5,602EC05 5.602E+OE 5.602E+05 5.602E+05 5.602Eb05 5+602E+05 5 . 6 0 2 f + 0 5  5.607E105 
1.593C+02 1 .572EtOi  I.5hOF+02 1 - 5 5 4 € * 0 2  1.560Et02 l.S55E+02 1 + 5 5 5 E + 0 2  1.55 fE102 

7.927C+02 7.82aE+02 7.828Et02 7.829E102 7.R30E+02 7.835E102 7.847Et02 7.961Et02 

4 . 4 0 0 ~ t a o  ~ . ~ O O E + O C  4 . 4 0 0 ~ ~ 0 0  4 . 4 0 0 ~ 4 0 0  4 . 4 0 0 ~ 1 0 0  4 . 4 0 0 ~ t o o  4 . 4 0 0 ~ + 0 0  4 . 4 0 c ~ + o a  

I . C A I E - O ~  i.oai~-oe 1 . 0 4 1 ~ - 0 8  I.O*LE-O~ i . o 4 i ~ - a 3  1 . 0 4 1 ~ - 0 8  1.04.?~-08 1 . 0 4 i ~ - o 8  

I.I~DT+OS 1 . 1 7 a ~ t o z  L.ITDE~OS 1 . 1 7 8 ~ ~ 0 5  1 . 1 7 a ~ * o s  L . I ~ B E + O ~  1 . 1 7 8 ~ + 0 5  I . I ? E C ~ O ~  

Z.I~OE-QL ~.IGOE-OI ~ . I ~ O E - O L  P.I~OE-OL ~ . I ~ O E - O I  Z.I~OE-OL 2.1a0~-01 Z . ~ S C E - O ~  
a r 5 8 % C - - 0 6  4. ~ E Z E - o c  4 . 5 8 2 ~ - 0 6  4.58.?-06 4 . 5 8 2 ~ ~ 0 6  4 . 5 8 2 ~  - 0 6  4. S B ~ E - O ~  4.58 ~ - 0 5  

4 . 2 7 1 ~ - 1 a  4 . 2 7 1 ~ - 1 8  * . Z T I E - I ~  a . 2 ~ t t - m  4 . 2 7 1 ~ - 1 8  4.271~--18 4 . 2 7 1 ~ - 1 8  4 .271~-18 
1.5*8€-08 1-5hSE-Of 1 15485-08 I .5*8E -08 I -5b8E-08 1.548E-08 I -54SE-08 1.54EE-08 

O.lS6E-20 9.155E-20 9.156E-20 9.156E-20 9.156E-20 9.156E-20 9.15CE-20 1 . 1 5 i i - 2 0  
3 . 7 3 % ' - 0 7  3.651E-07 3.6L8E-17 3.640E-07 3.628E--07 3.593E-07 3.5BeE-07 3.53CF-07 
1.730E-06 1.736E-OC I.736F-06 1 .736E-06 1 .7356-06 1.736E-06 1-736E-06 I .73 fE-06 
3.150E-0 I 3.155E-0 1 3.155E-01 3.155E-01 3 . 1 5 5 E - 0  1 3.155E-01 3 - 155E-01 3.15 E E - 0 1  
8.697E+01 8.697E+0 I 8 . 6 9 ? E 1 0  L 8.697E101 8.697El0 1 8.697E+Ol 8 - 6 9 1 E t 0  1 8 - 8 9  7E (-01 
2 .030E109  2.030E+04 2.030E+O4 2.030E+04 Z - 0 3 0 E t 0 4  2.030E+09 2.030Et04 2.03CE+04 
4.936EC00 0.936E+00 4.936E+00 4.93'E LOO 4.936€+00 4.936€+00 4 .935Ei00  4 . 9 3 i E 4 0 0  
I .  303E +O 1 1.303Ft 0 I 1.3 0 3 E t  0 1 1 - 303E '0 1 1 -30 36 +O I 1.303E+OI 1.30 3 E f Q l  1.30 3 E t 0  I 
1.74IE-03 1.7628-02 L.762E-03 1-76ZE-03 1.762E-03 1.762E-03 1.76ZE-03 1.768E--03 
9.707E-QS I 1 . 7 0 1 E - O C  9.707E-05 9.707E-05 9.70TE-05 9.708E-05 9.704E-05 9.71 IE-(15 

1.225E-02 1 .225E-02  1.225E-02 1 ~ 2 2 5 E - - 0 2  1.775E-02 1.225E-02 1.225E-02 1.92EE-02 

3 .475Et01 3.475EtOl 3.475ClOL 3 .475ElOl  314758+01 3.475EA01 3 .475El01  3.47CE+01 
4.30iE--02 a.240E-02 4.173E-R3 ' - 0 * 3 E - O 2  319598-02 3.927E-02 3.121E-02 3.9276-02 
4.68LE.-03 5.591E-0: 6.295E-03 7.603E-03 8.438E-03 8.77QE-03 8-773E-03 8-77'F-03 
2.578E-06 2.585E-0€ 2.585E-06 2.585E-06 2 . 5 8 5 E - 0 6  2.58SE-Ob 2-58EE-06 2-58EE-06 

4 . 3 5 ~ - 0 1  4 . 3 4 9 ~ - 0 1  4 . 3 4 6 ~ - 0 5  . ~ . ~ ~ S E - O S  4 . 3 9 4 ~ - 0 5  4 .344~- -05  4 .392~-05 4.?4cc-o5 

7 . ~ 6 9 ~ ~ 0 4  7 . 2 ~ 7 ~ - 0 4  7 . 2 6 7 ~ - - 0 0  7 , 2 6 7 ~ - 0 4  7 . 2 6 7 ~ - 0 4  7 . 2 6 7 ~ - 0 4  7 . 2 6 7 ~ - 0 4  7 . 2 6 7 ~ - o a  

I . O ~ I E - O ~  i . 0 8 ~ c - 0 7  I.O~IE-OT 1 . 0 8 1 ~ - 0 7  i . o 8 1 ~ - 0 7  L . O ~ I E - O ~  I.O~IE-U~ 1.oaue-07 
4 .287~- -18  $ . ~ O E - - L ~  4 . 2 5 8 ~ - 1 8  4 . 2 3 ? ~ - 1 8  4 . 2 3 0 ~ - 1 8  4 . 2 i e i - - 1 8  4 . 2 2 8 ~ - 1 8  4 . 2 2 ~ ~ ~ 1 8  
I.Z31E-20 3.061E-2C 4 .26 lE-20 6.169E- 2 0  7.061E-20 7.26SE-20 7.266E-20 7.2bCE-20 
9.725E-30 7.6PSE-JC 51990F-16 O o O  0.0 0.0 0 -0 0.0 
3 .420~-1  a 3 . * 2 o ~ - i e  1 ~ 4 2 0 t - 1 8  3 . 4 2 0 ~ - 1 8  3 . 4 2 0 ~ - - 1 3  3 . 4 i i ~ - - l 8  3 . 4 2 2 ~ - 1 8  3.425~--18 
3.3lRE-20 2.541E-20 1.951E-20 8.822F-21 2.365F--PI 2 .202E-21 2 . 0 4 5 E - 3 1  0-0 
2.120E-81 2 . 2 6 O E - - L L  ?r392E-L1 2.752F-11 3.24lE-11 41315E-11 4.687E-11 4-87SF-11 
I.ld5E-06 t . 3 3 1 E - O t  I.37-F-06 1.373E-06 1.323C-06 1.260E-.08 I - 2 4 1 E - 0 6  1-244C-06 
1 . P l S E - - 0 3  1.215E-03 1.215E.-03 1.21SE-U3 1-2158-03 1.215E-03 1 . 2 1 5 E - 0 3  1 . 2 l L L - O 3  
I.992E-OC I.974E-05 1.973E-05 1.973E-05 1.9738-05 1.973E-05 1-971E.-O5 1-97%5-05 

6 . ? l O E . - l O  5.760E-IC 6.760E-10 6.760E-10 6.760E-10 6.7605-10 6 2 5 5 F - L O  6-75CE-LO 
6.123E-1  I 5.123E-11 6-124E-11 6.124E-11 6 . 1 2 5 E - l l  6.127E--11 6.L3EE-11 6.16OE-I1 
2.076E-16 2.03IE-IC 2.025E-I6 2.023E-16 2 . 0 2 3 F - 1 6  2 .022C-15  2 . 0 2 2 E - 1 6  2.022E-16 
1 -207E- I ?  1.654E-17 1.721 E-1 7 1 - 7 3 8 E - I 7  I -7b 2E-17  I .742E-- 17 1.742E - 17 1 -742F- 17  
7.13JE- 0 8  7.677E-0: 7 ~ 7 4 5 E - 0 8  7.7SSE.-08 7.755E-08 7.755E-08 7.755E-08 7.755s-08 
9.533C. 04 9.531E-04 9,533F-04 9.533E-04 9.533E-04 9.533E-04 9.533E-Oa 9-534E-Ob 

3.280E-06 3.29ZE-Ot 3 r292E-06 3 ~ 2 9 2 F - 0 6  3.292€--05 3.292E-04 3.292E--O6 3.292E-06 
1.583E-11 1.534E-11 1.537E-11 1.537E-I1 1.537E-11 I.537E-ll 1-537E--11 1.537E--11 
4.031E- 1 2  4.460E-I  2 4.474E-12 4.475E--12 4.475E-12 4.474E--12 4.473E-12 4.47 IE-12 
2.030E-23 2.030E-2f 2.030E-23 2 . 0 3 O E - 2 3  2.030E-23 2.010E-23 2.030E-23 2.03CE-23 

I .543E-16 2.492E-le 3.441E-16 6.287E-16 1.103E-15 3.001E-15 9.6113E-15 2.86Ze-- l4  
5.000E-04 5.000E-04 5.00OC--04 5.0OOE-04 5.009F-00 5.000E-04 5 - 0 0 0 E - 0 4  5-00CE-04  
2.000E--0"- 2.00DE-04 2.000E-04 2 . 0 0 0 E - 0 4  2.000E-OI 2.000E--04 2 - 0 0 O E - 0 4  2 - 0 0 i i E - 0 4  
8.554E-10 I -374E--10 2-206C-11 9.135E-14 1.26 1 E - I 7  2.857E-18 2 -85GE-1 8 2.85fE-18 
W.?OOE+05 8.700E+O(! 8.700EC05 8.700E105 8.700E+05 8 . ? O O E + 0 5  8 - ? 0 0 E + 0 5  8o70OE+95 

1 . 5 5 9 ~ - 0 5  L . S ~ ~ E - O E  i n 5 7 7 ~ - o s  I . 5 1 7 ~ - 0 5  L . ~ T ~ E - O ~  I . S I P E - - O ~  1 . 5 7 7 ~ - - 0 5  ~ . 5 7 7 ~ - 0 5  

4 . 3 ' 9 7 ~ - 0 ~  a.4ozE-oe L . ~ O Z E - O S  r . a 0 2 ~ - 0 5  B . ~ O P E - O ~  4 . 4 0 2 ~ - 0 5  4 , a 0 1 ~ - 0 5  4 . 4 0 2 ~ - 0 5  

1. IPOE-ZZ 1.53.?~-2i I . n 6 6 ~ - 2 2  2 . 8 6 9 ~ - 2 2  4 . 5 4 0 ~ - - 2 2  I. I Z ~ E - ~ L  3 . r 6 2 ~ - ~ i  I . o i  SE-20 

7.990E100 2.9s70El 0 0  2.99@E*OO 2.990Et00 
5.182E-01 5.182E-01 5 .182E-02  5.187E-01 
8 . 8 9 5 ~ - 0 2  8 . 8 9 ~ ~ - 0 8  8.895~--02 e. r )95~-o2 

* . ~ O O E + O O  .),*OOE+OO ~ . . ~ O O E + O O  a . 4 o o E t c o  
4.660E-03 4 .659E-03 4.653r. 0 3  4.64?E-C3 

5.309EtO2 5 . 3 0 8 E t O 2  5.307F+02 5 . 3 0 i E + 0 2  
7 *779E+02 2. i 8 1  E t 0 2  2.787F+01 2.78 2 E t 0 2  
6.634E+01 6.694E+01 6 .691Cl " l  6.694Et01 
5.3?8F-06 5.348€--05 5.3465.06 5.3" BE-06 
9,417E-06 5 . & 1 2 E - - C B  9.412E-06 9.412E-06 
7.491E-03 7.497E-03 7.497E-03 7.497E-03 
4.279E-02 4.279E-02 4.279E-02 4.279E-02 
1-475FtOZ 1.435EiO2 1.435E+02 1.435Et02 
4.Q5SCL03 4.959EtC3 4.959E+@3 4.959EkC1 
1 . 1 1 5 C + 0 2  I .775Et02 1.775€+02 I . 7 7 5 E t 0 2  
1-816E-03 1.816E-03 1.816E-03 1.816E-07 
2.617E-06 2.69tE-06 Zo614E-06 2.69lE-06 
1.044E-09 1,963C - 0 8  1.785E-08 1.555E-OE 
1 .1ZOE-O6 L , . 1 2 A E - O 6  I .155E-06 1.174E-OC 
I -576E-03 1.576E--03 1.576E-03 1.575E-03 
9. A0 l E ~ - 0 6  9. "0 1 E-06 9.4 0 1 E-0 6 9.40 I E-0 
1 *310'+07 I . 3 1 0 f 3  02 1 - 3 1  OE+02 1.3IOE+OZ 
8 . 1 3 1 ~ t o o  8. I ~ I E + O O  8.1 3 1 ~ t 0 0  e . 1 3 1 ~ t o o  
1.483E+05 1.C183Et05 l.n83E+OS 1 .h83E105  
1.601E+04 1+6OlE+O* 1 e 6 0 I E + 0 1  1.601Et04 
5.602Et05 5.602E+05 5.602E+05 E . 6 0 2 E i O E  
l r 5 5 8 E * 0 2  1.590E+O7 1.305E+02 1.937E*OP 
I.L73C+05 I s  l i 8 E t O 5  I , :  77E+05 1.177€+05 
7.865E102 7.8655'02 7 . 8 6 5 F t 0 ?  7.865E102 
2.180C-01 2 .1  8 O E - 0 1  2.18 OE-0 I 2 - 1 8 0 C - - O  1 
9.58iE-06 qs582E-06  4.582E-Of 41582E-06 
1.548L-08 1.54BE-08 I -548F-08 1.5'8E-08 
1.271E-18 4.27LE-18 4.271E-18 4.27lE-18 
9.156E-20 9.156E-70 9.15EE-20 S.156E-20 
3.53-F-07 3.535E-07 3.535E-07 3.535E-07 
I J 3 6 E - 0 0  1 - 7 3 6 E - 0 6  1.736E-06 1.73tE-06 
3 - 1  5 5 E -  01 3.155E-OL 3 - 1 5  O F - 0  1 3.143E-01 
8 . 6 9 5 ~ t o i  i r 6 7 o r + o i  8.572~101 e.567E+oi 
Pn030E101 2>030E+04 2.031E+04 2 . 0 3 1 € + 0 9  
a,920F+OO 4,778E+00 3 m565EtO 0 2 .  L88E+00 
I o30*E+OI 1.318E+01 1.440E+0 1 L.577Et0 1 
1-762E-03 3.762E-03 1.762E-03 1.762E--03 

4.339F-05 4.338E-05 4.338E-05 4.333F-05 
l r 2 2 5 E - 0 7  1.225E-02 lm225E-02  1.27ZF-02 
7 - 2 6 7 s - 0 4  7.267E-Od 7 - ? 6 7 E - 0 4  7.267E-OA 
3.475€+01 3.475E+Ol 3.475E+01 ? . b ? S E + C l  
3.927E-02 3.927E-02 3.927E-02 3.927E-02 
8.77SE-03 b . 1 i 3 E - 0 3  8.773E-03 8.773E-03 
2.58sE- 06 2.58SE- 05 2-56 5E-06 2.58 5F -06 
1.061F-07 1.081E-07 1.082E-07 I.087F-07 
4.228E-18 41228E--38 4.228E-18 4 . 2 2 3 F - 1 9  
7.266E--ZO 7.266E-20 7.268E-20 7.273E-20 
0.0 0.0 0.0 0.0 
3 . L 5 1 F - - I 8  3.733E-18 6 m554E-18 1 . 1 2 S F  - I  7 
0 .o 0.0 0.0 0.0 
4.872E-11 4.872E-11 4.872E-I  1 4.872E-11 
1 a24.E-06 :r244E-06 1*244E-05 1.244E-06 
1.215E-03 1.215E--03 1.215E-03 1.215E-03 
1.973F-05 1.9731.-05 I -973E-05 1.973E-OS 
1.57iE-05 1.5776-05 1.577E-05 1,577E-05 
6. I 5 0 t - 1 0  6.737E-LO 6.737E-10 t. T37E-IO 
6.225C-I1 6.754E-I1 6.3555-1 1 6.355E-11 
Z . O ? 2 E - 1 6  Z.O22E--I6 2 . 0 2 2 E - 2 6  2.022E-16 
I.742E-17 I .  742E-17 1.712E-17 1.742E-17 
7.7552.-08 7. I i S E - 0 8  7.755E-08 7.75EE-Oe 
9.533E-04 9.533F-04 9,533E -0 4 9.53 3 E-0 b 

4.402E-05 4. bO2F- 05 4.4 OZE -0 5 4.4 0 ZE - 0  5 
3.292E-06 3.292E-06 3.29ZE-OS 1.292E-Ot 

4.465E-12 4.461E--12 4.b61E-12 4."-  IF--12 
2.03OE-23 2.030E-23 2.03OE-23 2 . 0 3 0 E - 2 3  
3.355E-20 3.349E-19 3.347F--18 e.357E-18 
9.504E-14 9-+9OE-13 9.478E-12 2.365E-11 

2 -00 CE- OI 2.0 99E-04 2 . 0  0 OE-0 4 2.0 0 OE-03 
2.856E-18 2.850E-18 2.791E-I8 2.596E-18 
R.700E+05 8.7OOEtO5 8.700E105 @.700E+05 

~ . ~ I z E - G ~  a . 7 1 2 E - o ~  9 . 7 1 2 ~ - 0 5  S . ~ I Z E - C ~  

I.S~SE-II 1 . 5 3 8 ~ - 1 1  ~ . 5 3 e ~ - - l i  1 . 5 3 6 ~ ~ 1  L 

~ .OOOE-O.+  S ~ O ~ O E - O L  5 . 0 0 0 ~ - - 0 4  5 . 0 0 0 ~ - 0 c .  
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S I  25 
CR 50 
C P  5 P  
t u  51 

*N 95 
FE 54 
FE 56 
FE 57 
FE 38 
V I  58 
NI B O  
N 1  6 1  
N l  6 2  
1 4 1  B R  
wc 9 2  
X I  1 0  

Y C  15 
80 96 
“10 9 1  
wo 98 

5 IJMTCIl 

c a  9 4  

wnioo 

TOT4C 

TABLE C.64. G R A M S  O F  P R I I I C I P O L  AClIVATION PRODUCT V U C L I D E S  1% BLENOEO L M F B R  C L A O O I N G  UASTE 
A S  A FUUCTIOII  OF OECI\V TIME (BASIS .= 1.0 MTI1M1 

1 D 0 .OIR 

4 55 6E 4.03 
6. L90Et03 
I .24 IE+05 
I .43SE+04 
3 - 8 6 7 E + 0 3  
1 - 6 0  1E104 
3- 1 4 0 E t 0 4  
5.143E+OS 
l . Z b 8 E M 4  
I - 7 6 4 E t 0 3  
7 - Y30E+04 
3 . 1 4 2 € + 0 4  
I . 3 8 5 E + 0 3  
4 . 4 6 2 € + 0 3  
1. L69E+O3 
2.886Et03 
I -64eE103 

3 - 4 5  f E + 0 3  
1 . 9 4 7 € + 0 3  
5-00eE+O3 
2 . 0 2 3 € + 0 3  

3.13 eE +03 

n . 6 7 1 ~ + 0 5  
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n 
B E  

C 

N A  

SI 
P 
5 

C L  
A R  

K 
C A  
S C  

V 
CR 
"8 N 
FE 
CO 
N I  
cu 
Z N  
6 E  
SE 
S R  

Y 
Z P  
NB 
r iU 
T C  
nu 
U +  
P D  
* G  
c o  
I N  
SN 
5.8 
TE 

I 
X E  
c 5  
PQ 
ND 
D M  
S M  
EU 
GO 
18 
o v  
H D  
EP 
T Y  
T A  

w 
Q E  
O S  
I R  
PT 
A U  
TL  
P B  
8 1  
D O  
T O T N  

T A K E  C.65. CURIES O F  A i r i V A T I O N  PRODUCT ELEMENTS I N  B L E N D i D  L W F S R  C L 9 D D I N G  WASTE 
A S  A F U N C T I O N  O F  O E C A I  TIHE ( B A S I S  = 1.0  HTHNl  

5 M t 0 . 0 5 X P P  1 . O Y F  2.OYP 5 . O Y R  1 0 . O Y A  30.OYP 100.019 30C.OYH 1 . O K Y  1 0 o O U Y  1 0 0 . O K V  2 5 0 . O K Y  

2 . 1 3 2 F - 0 3  2.015E-01 1 . 9 0 5 E - 0 3  I.6lOF-03 1.216E-03 3.957E-04 7.780E-06 leO3CE-IO 8-944E-?9 0-0 0.0 
3.7i2E-Oe 3-712E-OC 3.712E- 06 3.71PL.-O6 3.711E-06 3.711E-06 3.71 1E-06 3r71 1E-06 3.71M-06 3.695E-06 3-554E-06 
1.143EtOO 1-143E+00 I.143FtOO lr143E+00 1 . 1 4 2 E + 0 0  1.119E+00 1.125E+00 1.102Eb00 1.013E+00 3-410E-OI 6.365E-06 

1.551E-08 I e 9 4 9 E - O E  1.047E-08 I.911E-08 1.93 1E-08 I.890E-08 L -754C-08 I. 4 1  7E-08 6.71SE--09 4.562E-.13 0.0 
5.R31F-03 1.961E-OE 1.947E-08 1.941E-OB 1.931E-08 1.990E-08 1m754E-08 1.417E-08 6.719E-03 4.552E-13 0.0 

3.970E-10 3197OE--3 C 3.970E-10 3.970E-10 3.97OE-IO 3.970E-10 3.96SE-IO 3.96?E--IO 3.96lE-IO 3.880E-10 3.154E-IO 
4.580E- I 4  4~56iSF-- I4 4.551 E-1 4 4.509E-14 4 .44 OE-14 4.183E- 14 3 -447E--14 2 - 0 9  €E-I 4 3.373F. I S  2.865t - 2 5  0- 0 
7.791E--12 7.191E-li 7.791E--12 7.791E-12 7.791E-12 7.79IE--12 7.790E-I2 7.79CE-12 7.790E-12 7.790E--12 7.789E--i2 
2.423E-07 5.124E-03 1.084E-03 1.026E-05 1.1035-08 6.696E-09 6r692E-09 6.68CE-09 3.G4lE-09 6.14RE-Ol 2.846E-09 

9.863E-Oe 7.557E--08 5.789E-08 2.603E-08 6.872E-09 3.333E-11 2m655E-19 0.0 0.0 0.0 0.0 

1.976E-03 1-112E-04 6.263E-06 I.ll8E-09 b.32RE-16 0.0 0 .O 0.0 0.0 0.0 0.0 

1.713~too ~ . ~ W I E - O Z  4.069~--03 4.711~-07 1 . 2 9 6 ~ ~ 1 3  0.0 0.0 0.0 0.0 0.0 0.0 

5.700Ef02 6.1345--0i 6-601E-06 8.224E-18 1.187E-37 0.0 0.0 0.0 0.0 0.0 0.0 
4 .913E+04  2.195CCO4 9.720Et03 8.553Et02 1.489Ft01 1.368E-06 0.0 0.0 0.0 0.0 0.3 
1.15IE+O4 11.739€+03 6.693E303 3.000E103 7.932E+02 3.843€+00 3.020E-08 0-0 0.0 0.0 0.0 
6.529Et04 3.656E+03 1.707Et03 1.117E+03 5.788E+02 4.169E+OI 4.182E-03 1.57iE-I1 0.0 0.0 0.0 

1.03-F-23 0-0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 
1.196E-01 L.235E-Oi 1.5OOE-02 6.658C--0& 3.714E-06 3.56EE-15 0.0 0.0 0.0 0.0 0.0 
5.127E--12 2.466E-21 1 . 1 8 6 E - 3 0  0.0 0.0 0.0 0 .O 0.0 0.0 0.0 0.0 

-04 3.129E-OC L.550F-06 1.43iE-Ob 1.273E-06 7.906E-07 1-49*E-07 1.275E-04 7.429E-17 O m 0  0.0 
- 0 5  2 . 2 8 S F - O C  1.5495-06 1.434E-06 1.273E-06 7.908E-07 1.49aF-07 1.28CE-09 '-431E-17 0.0 0.0 

2.583E-13 2.!583E--L3 2.583E-13 2.583E-13 2 . 5 8 3 E - i 3  2.583E-13 2.583E-13 2 . 5 8 3 E - 1 3  2.583F--17 2.583E-.13 2.583E-13 

2.363F102 2.365E+Oi 2.347E+02 2.296E+02. 2.212E+02 1.907E+02 1 . 1 3 5 E + 0 2  2.77EEt01 3.374E+00 3.005C100 I.378€+00 

--27 I.993E-27 L.093E-27 1.993E-27 L.993E-27 1.993E-27 1.991E-27 1-991E-27 I.993E--27 1.993F-27 1-993E-27 

1.393€+00 2.66TE-Oi 5.386E-04 2.915E-05 2.915E-05 2.915E-05 2.B15E-05 2 . 9 1 E t - 0 5  2.914E-05 2.902t-05 2.786E-05 
I .  337F+O 1 3.479E-0 1 2.803E-01 2 -79 1E-0 1 2.790E-01 2.788E-01 2-782C--O I 2. ?6 3-01 2. C98E -01 1.989E-01 9.206E--0 3 

8.3125-02 8.372E-02 8.372E-02 8.372E-02 8.372E-02 9.371E-02 8.370F-02 8.364F--02 8.345E-02 8.104E-02 b.047E-02 
Z.O~~E-OI Z . O ~ B E - O I  ~ . 0 7 5 ~ - o i  Z.O~+E-OI 2.072~-01 Z . O ~ ~ E - O I  ?.O~SE-OI I . ~ S ~ E - O I  I . ~ O ~ E - O I  2.862~-02 5.155~-10 

6.635Ei00 1.057E-Oi 1.665E-05 4.58LE-09 1.472E--IO 1.567E-16 1.95OE-37 0.0 0.0 0.0 0.0 
1.42bE-07 7.171E-Oe 3.605E-Oa 4.58lE-09 1.472E--10 1.5675-16 I 195OE-37 0.0 0.0 0.0 0.0 
7.877F -1 3 7.073E-12 7.873E-13 7.873E . -13 7.873E-13 7.873E--13 7 - 873'E -1 3 7- 87 EE--1 3 7. d 7 3 E - 1 3  7.865E- I3 7-790E - 1 3 
6.459E-04 2.356E-QB 8.665E-05 5.779E-Oh I.690E-06 1.492E--06 I.018E-06 3.415E-07 7.494E-09 3.490E-30 0.0 

I .085E-02 6.528FJ-OE 3-932E-07 8.813E-14 2.462E-15 2.462E-I5 2.462F-15 2-467E-15 2.46PF-15 2.462E-I5 2-462E-I5 
5.552E-03 2.957E-02 1.712E-03 3.332E-04 2.17TE-05 3 . 9 6 9 E - 1 0  1.027E-26 0.0 0.0 0.0 0.0 

I.O99E+01 3.258EcOC 1.077€+00 4.706F-02 1.023E-03 5.759E-04 Z.l8lE--04 1 ~ 3 6 l E - - O S  8.268F-10 0.0 0.0 
4.265Fe00 3.287E+OC 2.559Et00 1.200E->00 3.457E-01 2.319E-03 5.722E-11 0.0 0.0 0.0 0.0 

I . 0 2 5 i C 0 0  8.040E-01 6.247E-01 2.947E-01 8.433E-02 5.657E-04 1 -399E--11 2.8015-14 2 . 8 O J i - l n  2.803E-14 2.803E-ln 
8 . 8 3 i t - - 1 5  8.035F-1: 8.d35E-15 8.835E-15 8.835E-15 8.835E--15 8.835E-15 8 . 8 3 E E - I S  8-835E-I5 8.83LE-15 8.796E-15 

7.017E-17 5.443E--37 3.889E-17 1.411E-17 2.647E--18 l.28OE-20 1.294E-24 3-294E-24 1 . 2 9 4 C - - ? 4  1.294E-24 1.267E-Ze 

5.618E-21 1. IOIE-3C 2.838E-37 2 . 8 3 l E - 3 7  2.837E-37 2.837E-37 2.837E-37 2.837E-37 2.837E-37 2.837E-37 2.837E-37 

1.820E-1 I I.E06E--ll 1.793E-11 1.752E-11 1.685E-11 1.44SE-11 8.427E-12 1 .80eII - -12  8.2IOE-IS 1.139E-19 1.138E-19 

9.976E-04 3.505E--0 4 t .23 I E-04 5.33RE -06 2.85 7E--08 4.4 1 I E.- I7 2 -06 SE-L 7 2.06 5E -1 7 2 - 069E- I7 2.069E-17 2 - 0 6  9E-17 

5.702E-lG 5.409E--12 5-208E-16 4.547E-25 3-627E--90 0.0 0.0 0.0 0.0 0.0 0.0 

6.550F-25 5.136E-32 4.027E-41 0.0 0.0 0.0 0 .O 0.0 0.0 0.0 0.0 

3.2a7E-17 2.365E-li I.827E-17 8.181F-18 2.193E-18 2.042E-20 1 .896E--28 0.0 0 .O 0.0 0.0 

6.1EZE-05 5.615E-05 5 . 1 0 6 E - 0 5  3.853t-05 2.138F-05 4.311E-Oh 1.443E-08 2.9S4E-I5 4.972E-31 0.0 0.0 

2.078~-03 t.266E-oE 1.e89~-OB 5.178~-11 i.290~-18 0.0 0.0 0.0 0.0 0.0 0.0 
7.0C6F-23 0.0 0.0 0.0 0 .O 0.0 0.0 0.0 0 -0  0.0 0.0 
4.152E--12 4.L50E-11 4.148E--12 4.14lE-iZ 4.129E-12 4 . 0 8 1 E - 1 2  3.91SE-12 3 . 4 9 i E - 1 2  2.331E-12 1 . 2 8 8 E - - 1 4  3.413E-37 

0.0 0 .O 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 

1.880E--17 3.795E-25 7.626E-41 0.0 0 .O 

6.400E-06 7*001E--07 7.8345-09 1.060E-I0 L.757E-15 3.3278-34 0.0 0.0 0.0 0.0 0.0 
5.329C-04 2.194E-OE I.222E-06 1.255E-09 3.582E-14 2.556E-32 0.0 0.0 0.0 0.0 0.0 

8.09TE-LI 1.759E-I7 I.0*2E-l7 7.367E-10 4.138E-18 4.065E-19 I . 2 5 0 C - 2 2  L-155F-32 0.0 0.0 0.0 

3.087E--14 4.454E-LE 7-224E-I6 4.413Lt-17 6.993E-18 5.ll6E-21 5.417E-32 0.0 

2.285E-05 5-937E-07 1.5$5E-08 1.911E-12 1.638E-12 1.638E-12 1 - € 3 3 C - - l 2  1-6381-12 1.638E-12 I.h38E--12 1-638E.-12 

4.28EE-09 I . 4 0 Z E - - L O  4.614E-I2 3.001L- - l4  2.942E-14 2.77aE--14 2127lF-I4 l.27tE-I4 I.706E-15 9.768E-27 0.0 
5.949E--14 5.94LE--14 5.933E--14 5.900C--14 5.867E-14 5.707E-14 5.179E-14 3.92EE-14 I.487E-19 5.674E-20 0.0 

3.196E-12 3.196E-:2 3.196E-12 3.196E-12 3.196E-I2 3 ~ 1 S b E - 1 2  3.L96E-12 3.19tE-I2 3.196E- 12  3 . 1 8 4 E - 1 2  3 . 1 2 3 E - 1 2  3.017E-I2 
2.3RBF-13 2 . 3 6 8 E - - l l  2.388E-L3 2.38EE-13 2.368E-13 2.388E-13 2 . 3 8 8 E - 1 3  2.38EE-13 2.388E-13 2.38BE-13 2.389F-1 3 2.375E-13 
4.656C-1 1 4.666E-I 1 4.665F-1 I 4.666E-I1 4.666E-11 4.666E-11 4.66SE-11 4.664E-11 4.65RE-11 4.584E-11 3.913E-11 I.Ol€E-ll 
3.8AhE-0t 6.173E-07 9.912E-08 4.105E-10 5.667E-14 1.284€--14 1 . 2 8 4 E - 1 4  I.283E- I 4  1 . 2 8 3 - 1 2  1 .281E-14  1.254E-14 1.212E-14 
1.268€+05 3.449E+04 1 .836tC04 5.214€+03 I.61OEt03 2.380E+02 1.156E->02 2-'344E+OI 4.911E+00 3.654El00 l.b47E+OO 4.128E-01 

~ . 8 ~ 6 ~ - 3 e  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

0.0 
3.331 E - 0 8  

0.0 
C. 0 
0.0 
0.0 
2.232E-IO 
0.0 
7.789E-I2 
7.S85F-10 
0.0 
2 . 5 8 3 E - 1 3  
0.0 
C.0 
0.0 
0.0 
3.756E-01 
0.0 
0.0 
0.0 
1.993E-27 
0.0 
0.0 
2.603E-05 
7.9$1E-C5 
€.381E-2? 
?.711E-O2 
0.0 
0.0 
7.6h6E-13 
0.0 
0.0 
8-46 2 F - I  5 
0.0 
0.0 
2 . 8 0 3 E - 1 4  
E -73 B E - 1  5 

C.0  
I .  2 0 9 E  -2 4 
C.0 
i.837E-37 
0.9 

e.363~-14 

L . 1 3 6 E - 1 9  
0.0 
2.069E-17 
0.0 
o a o  
0-0 
0.0 
0.0 
0.0 
0.0 
1.638E-12 
0.0 

0.0 
0.0 
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c 14 
Y N  5 4  
F E  5 5  
co  5 8  
co 60 
YX 59 
'I1 b 3  
V R  9 9  
vu Y 1  
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T A ~ L E  C.66. C U R I E S  OF P R I N C I F A L  4 C T I V A T I O N  CRODIJLT NUCLIgES I N  BLENDED L M F B R  C L A D O f N G  WASTE 
A S  A FUNCTION OF DECAY TIME (BASIS F 1 . 0  M ~ H M )  

SM+0.05.*FP 1 . O Y F  2 " O V P  S - O Y R  I O . O Y R  30-OYP ~ O O I O V R  300.019 1.0KV 1 0 - O K Y  I O O . O K Y  2 5 U i O K V  

1.143r-I+00 I.143ECOC 1 . 1 4 3 E + 0 0  I.I4JE+0U 
4 . 9 1 3 E t 0 4  2.LB5EC04 Q . 7 2 0 E f 0 3  8.553E+OI 

6.313E+04 1. 765,E+O2 4 r 9 3 b E + O I  1 . 0 7 8 E - 0 3  
2 . 1 5 7 E + 0 3  I r R 9 1 € + 0 2  1.65SEf03 1 . 1 1 7 C f 0 3  
3.27?Et00 3 * 2 7 7 E + O C  3 - 2 7 7 F + O O  3 + 2 7 7 E + 0 0  
2-.3f0€+02 2.332CtOi 2 - 3 1 5 E + O 2  2.263F+02 
% . 7 9 1 F - - 0 1  2 . 7 9 1 F - 0 1  e . 7 9 1 E - 0 1  2.791s-01 
Z.075E-01 2.0755-01 2.075E-01 2 - 0 7 * E - 0 1  
R a 3 7 Z E - 0 2  8 . 3 7 2 E - 0 2  0.372E-02 8 . 3 7 2 E - 0 2  
1 - E C l F t 0 5  3 - 4 4 9 E - t O  4 1.836E+Ob 5.2 12€ +OJ 

I . I ~ I E + O ~  8.736~+0: 6.693~+03 J.OORE+O~ 

1.142F+00 
1.489E+OI 
7 -93 ZE*9 2 
I .a4 I E-1 1 
5-788E102 
3 - 27 7 E  CO 0 
2 - 1  79E102 
2.740E-01 
2 - O J Z E - 0 1  
8 . 3 7 Z E - 0 2  
1.61 OE + 0 3  

1 1  1 3 9 f + O O  L.l2sE*00 1.1 OiFtOO 1 . 0 1  3E+00 
1-368€-06 0.0 0 . 0  0 . 0  
3 - 8 4 3 F t 0 0  3 .02UE-08  0.0 0 . 0  
0.0 0 . 0  0-0 0.0 
4 - 1 6 9 € + 0 1  4.3828-03 1-572E-14 0.0 
3.276t+00 3 . 2 7 4 E + 0 0  3 - 2 6 f € + O O  3.249E+00 
i.a74~+02 I.LOBE*OZ 2.451~+01 I . Z ~ ~ E - O I  
2.7888-01 2.7a2~-0i 2 . 7 c . 3 - 0 1  z . ~ ~ ~ E - o L  

B . 3 7 l E - V Z  R 3 7  CE-02 a. 36 c- 02 a . 3 4 5 ~ - 0  2 
2.063E-01 ZrO3EF-01 I . 9 5 C E - 0 1 .  I .703E-01 

2.380€+02 1.156E102 2 . 9 4 4 E l 0 l  4-SLIE+OO 

3.410E-01 
0.0 
0 . 0  
0.0 
0.0 
3.005E+00 
9* 0 
I .9B4E-01 
2-66  2E-02 
8. IO I\€- 02 
Y.BSLE+(IO 

6.365E-06 
0.0 
0.0 
0.0 
0.0 

0.0 
9 - 1 BOE-0 3 
S.155E-IO 
6 - 54TE-0 2 
I .+47€+00 

I . ~ T B E + O O  

R,3635--1a 
0 .0  

0.0 

3r756B-01 
O r V  
5-471E-05 
6-36 LE-23 

0.0 

0 - 0  



T A B L E  C.67. WATTS O F  4 C i I V A T I O N  PRODUCT ELEMENTS I N  BLENDE3 L M F B P  CLADDING WASTE 
AS A F U M C 1 6 O V  OF DECAY TIME (BASIS = 1.0 M T H M )  

S M I - 0 . 0 5 X F P  1 - O I L  2.OYP 5 . 0 Y R  10.0FR 3 0 . O Y S  100.OYR 30C.OSR I . 0 K Y  L O . O l Y  100.0KY 2SO.OKY 

H 
e E  

C 
NA 
SI 

P 
S 

C L  
AR 

K 
C A  
SC 

V 

V I  
cu 
7N 
CP 
SE 
S P  
I 

s1 
EO 
T C  
T L  

P O  
h l j  
C D  
IN 
SN 
si? 
TE 

I 
XE 
c s  
P I  
n 3 
F M  

z a  

0 ,, 

S M  
EU 
G O  
T B  
O Y  
no 
ER 
TI4 
T A  
I 

RE 
o s  
I R  
P T  
48J 
T L  

P B  
81 
P O  
T O T h L  

4.0"+E-C8 I.332E-08 2.61SE-LO 3.48SE-15 
4.455E-09 4.455E-0" 4.455E-09 4.45EE-09 
3.3A8E-Oa 3.340E-Od 3.312E-04 34231F-04 
9.723E-11 4.716E-13 3r757E-21 0.0 
2 . + 0 3 E - l l  2.353E-11 2.183E-11 1 . 7 6 U E - L l  
1.95 I t - 1 0  1.9 16E-10 I -778E-10 1 - 43 7 k - - I O  
6-27QE-19 0.0 0.0 0.0 

I .485E-16 l . & 0 3 E - - I 6  1 -155E-16 6.86OiF-17 
3.148E-14 3.148E-14 3.1*7E-14 3.141E-14 
1.894E-1 I I .655E- I  I 1 .694€-11 1 - 6 9  I F - 1  1 
1.630E-15 0.0 0.0 0.0 
2.ZA1E-15 2.8nlt-15 2.847E-15 2.847E-15 
2.53 9 t - 4 1  0.0 0 .O 0.0 
7.416E-02 6.813E-09 0.0 0.0 
1.091E+00 5.285E-03 4.153E-11 0.0 
8.924€*00 6.428E-01 6-447E-05 2.424E-16 
I .  074E -0 I 9.5 30E-02 6 -478E-02 37 05 4E-02 
0.0 0.0 0 .O 0.0 
1.301E-08 1.250E-17 0 - 0  0.0 
0 .a 0.0 0.0 0.0 
4.962E-31 4.9.52E- 21  4 . S 6 2 E - 3 1  4.962E-31 
1.477E-09 9.176E-10 1 . 1 3 c E - l 0  1 . + B L > - - 1 2  

3.387E-01 3.38fE-09 3.387E-09 3.3?3LF-Oi l  
2.843E-03 2.841E-03 2.834E-03 2.81 5 E - @ 3  
1.936E-05 L.929E-05 L.902E-OS ! - 8 2 E C - - 0 5  
4.198E-01 b.lQ8E--05 4.197E-05 2.194F-OS 
8.744E-35 9.314E-21 1.159E-41 0.0 
1.411E-12 I.502E-18 1.870E-39 0.0 
4.66 7E-17 4.657E-17 4 -66 I E - 1 7  4 m 6 6 l E -  I ?  
1.58OE-08 1.378E-08 9.40tE-09 3 . L S C E - 0 9  
1.380:-08 21527E--33 6-535E-30 0.0 
3.532E-18 3.532E-18 3.532E-18 3.53iE-18 
1.659E-96 1 . 1 5 O E - 0 6  4.370E-07 2.T2iE-08 
L.08IE-03 7.249E-06 I.78PE-13 0-0 
7.089E-05 4.755E-07 1.171E-14 4 ~ 1 9 ? F - 1 8  
4.087E-18 4.087E-18 41081E--38 4.087E-18 
6.687E--43 0.0 0.0 0.0 
2.694E-20 1.302E-22 4.31?E-20 4.318E-28 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
7.866E-22 7.325E-26 6.80ZE-32 0.0 
1.976E-15 1.69dE-L5 9.88OE--16 2. L 17E- I6  
1.R52E-07 3.6555-08 1.28SE-10 2.45EP-17 
2.463F-1s 2.897E-19 2.695E-19 2-695E-17 
1.051E-20 0.0 0 .O 0.0 
0.0 0.0 c .O 0.0 
4.574E-L 4 4.5 i 1 F- 14 4.34 2E- I U 3 - 86 SE-14 
0.0 0.0 0.0 0.0 
I . O E ~ E - Z :  7 . 9 7 3 ~ - z s  8 . 4 0 ~ ~ - 3 *  a - n  
3.554E-17 1.L8LE-36 0.0 0.0 
I.010E-17 7.206E-36 0.0 0.0 
2.514E-14 2 . 5 1 " F . . K 4  2 . 5 1 4 E - - l *  2 - 5 1 4 5 - 1 4  
2.379E-2% 2.337r-22 7 * 1 9 0 E . ~ 2 6  6 . 6 l 3 - 3 6  
1 -009E--16 9 - 5  i i E  - 17 7 -78SE-17 4 .382f - I  7 

5 .806~-13 5 .805~-13 5 1 a o a i - ~ 3  s.an2r-13  

7 . 0 5 5 ~ - 0 9  4 .383~-0 '3  8 . ~ ~ J E - - I  o 7 . 0 9 2 ~ -  12 

8.400E-13 8 

~~ 

1.730E-17 1.6911 ~ . ~ 

0.0 0.0 0 .O 
2.887E-14 2 . 8 8 7 E - - l l  2 .887E-- .  
4.955E-17 4.955E--l? 4.955E-17 2 

.349E-13 8.39eE-13 I 

3 . 0 l l T - 3 2  
4.453F- a9 
? -97CE - 0 4  
0.0 
8 . 2 O C E  - 12  
6.81 OE- 11 
0.0 
5.792E- I 3  
1.13OE-I7 
3.1 7 E - I  I 
I . h R I F - 1 1  
0.0 
2.847S-15 
0.0 
0.0 
0.0 
0.0 
2.073E- 02 
0.0 
0 .a 
0.0 
4 -962E- 31 
8 -62  3E-2 0 
4.1 L PE-19 
> . 3 8 2 - -  00 
E 74 PE-0 3 

1.592E-05 
4. L85E-05 
0.0 
0.0 

*66  7C-- 17 
61922F-11 
0.0 
3.53 2E - 18 
1 -655E -12 
0.0 
4.193E-18 
4 . 0 e 7 -  18 
0.0 
4.31 8t ~ P9 
0.0 
0.0 
0.0 
9 . 6 4 3 ~ -  19 
3.769E-33 
2.695F-19 
0.0 
0.0 
2 .58LL  - I 4  
0.0 
0.0 
0.0 
0.0 
2 - 5 1  4E- 14  
0.0 
5 .dS2E- 18 

0.0 
2.887E-14 
4 -955F- I 7  
8 -386E-13 
& . I  IaE-  16  
?.383E-02 

4 . 4 0 a ~  - 1 8  

0.0 0.0 0.0 
3-436E-09 4.266E-09 3.998E-09 
9a999E--05  1.86;E-09 2.452E-17 
0.0 0.0 0.0 

0.0 5.h78E--16 0.0 
4-624E--15 0.0 0.0 
0.0 0.0 0.0 
5 .67*F- I3  4.612E -0 3 3.265E-13 
9.595C.28 0.0 0.0 
3.1 47E-14 3 -1L7E-1  i 1.147E-I 1 

1.556E-11 7.2OLE-12 I.176E-12 
0.0 0.0 0.0 
2.847E--15 2.847E-15 2.847E-15 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
1.913E-02 8.771E-01 2.391E-03 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
'.962E-31 4.962E-31 4r962E-31 
0.0 0.3 0.0 
0.0 0.0 0.0 
3.371E-09 3.237E-09 2.024E-OS 
2 ~ 0 2 1 E - 0 3  9.354E-05 5.619E-07 
2-675E-06 4.819E--I'L E.9S5E-27 
4.064E-05 3.032E-05 1 .86 lE-05 

0.0 0.0 0.0 
4.662E-I7 4.6 L 8E--17 4.544E-17 
3.224E-32 0.Q (1.0 
0.0 0.0 C.O 
3.532E-18 3.532E-18 3.532E-18 
0. 0 0.0 0.0 

4.193E-18 4.193E-18 4.193E--l8 

0.0 0.0 0.0 

0.0 0.0 0.0 

4.085E-18 4.069E-18 4.042C--l8 
0.0 0.0 0.0 
r n 3 1 3 C . . 2 8  L . 2 2 7 E - 2 O  4.036E-28 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
1.715E-21 1.713E-21 I .711E-21 
0.0 0.0 0.0 
2.695E-I 9 2 -695E-11 2.69EE-l? 
0.0 0.0 0.0 
0.0 0.0 0-0 
1.427E:--36 3.781E-39 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.3 
0.0 0.0 
2.5 14E-14 2 - 5  I & = - I  4 
0.0 0.0 
3.350E-25 0.0 
I.682E-23 0.0 
0.0 0.0 
2.8R1F--14 2 . 8 2 2 E  1 4  
a , ~ s r ~ - 1 7  4 . 9 1 4 ~ - - 1 7  
8.260E-13 7.10SE-13 
4.105E-16 4.021E-I6 
2 -179F-02 8.895E-03 

0.0 
0.0 
0.0 
C . 0  

2.5148-14 
0.0 
0.4 
0.0 
0.0 
i .725E- I  1 
4.92 7 E - l - i  
5.567E-11 
3.884E-16 
2.41 OE-03 
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c I4 
W N  54 
Ff 5 5  
c o  5- 

L O  GO 
N 1  5 9  
"I1 63 
"1s 94 
T C  YO 
S U H T O T  

ruT*i- 

I O . 0 Y K  

3.3486-04 

7 6 41 e E - 0 2  
1.09 1 E t u u  
1.lOZE-13 
8-924t+00  
2.0 96F -0 ? 
8.655E-02 
2.  a93e -0 3 
4.198E.-05 
1 .OZVE+O 1 

I O o . o t ( V  

1 .ah7E-09 
0 . 0  
0 . 0  

0 . 0  
O " 0  
P J 7 1 E - 0 3  
0 . 0  
9.354E-05 
S - . ) 3 2 € - 0  5 
63- 0056-0 Z. 
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TABLE C.69. FHDTONS F R O M  ACTIVATION PROUUCTS I N  BLENDED LMFBQ C L A O D I N G  W A S T F  
AS A FllNCTlON OF DECAY T I W  (BASiS = 1.0 H T t i 4 1  

18 GROUP PHOTON PELEASE PATES. PHUrONS/SECDND 
BASIS=CNE TONNE I N I T I A I .  HEAVY METAL: ADV O X  L N T B R :  LhR--PU/U/U/U 

SMt0.05XFO 1 . O Y F  2.OYP 5 . O Y R  l O . O Y R  30.OYP I O O . O Y R  30C.OYR I.OKY 10.0KY 1 0 0 . O K Y  250.OKY 
ENEAN 

1. COOE-02 
2.500E-02 
3 - 1 5  OE - 0 2 
5.750E- 02 
8 . 5 0 0 E - 0 2  
l .250E-01 
2.250+-01 
3.75CE-01 
5.750E-- 0 I 
8 - 5 0 O E - 0  1 
I .250E+00 
I -750E100 
2 . 2 6  OE + 0 0 
2.75UEtOO 
3 - C O O E + 0 0  
5.000E+00 

1 . 1 0 M t 0 1  

T V I A L  

HEV/SEC 

~.IIOM+OO 

6.617E+12 1 - 2 6 7 E t 1 2  I . 3 0 4 E l l l  3 . 2 8 I E t l O  
4.126E+LI 2 * 0 7 8 E + l  I 1.687t+10 1*725F+09 
2 .247E+I l  I . I 4 9 E + I L  8.744E+09 d.688E+OB 
2.443E+l1 1 . 2 6 6 E t l l  9.347F+09 2.281E108 
9.607E+l0 4.978E+l0 2.653€*09 7.495EC07 
3*708E+lO I.917E+10 1.406Et09 3.137Ec07 
1.484Etl l)  7.068E+09 4.747E+08 1 - 7 6 1 E t 0 7  
I . 9 5 3 L i l U  6.376E+09 1 .S86@+08 8.404€+05 
2.094E+lO 6.034E+09 4r714E107 3 - 4 6 3 E t 0 4  
3.109E+13 5 . 6 1 7 E t l l  1.9iOEt10 1-902E+IO 
8.264E113 4.282f+IJ 3.084E+12 3 .094Et08 
2.336E to5 1.204E t 0 4  2 - 38 4E+O 3 9 . 9 3  OE+OO 
n.381E+08 2.270E+00 1.635E+07 1.640FiO3 
1 .350F i06  7.023Et05 5.058E104 5 - 0 7 4 E t 0 0  
4.762E-03 1.530E-04 4.741E-LO 8.762E-1 I 
8.019E-10 6.306E-12 6 . 2 i l E - I 2  6.221E-12 
5 - 2 0 3 8 - 1 1  4.084E-13 4 .0 i8E-13 4.028E-13 
3.290E-12 2.585E-I4 2 . 5 5 0 E - l C  P.550E-14 

I . 4 8 5 E t 1 0  
61462E+08 
2.48iEC08 
2.03 IE+08 
7.40  CE+O7 
3.101E+07 
1.74 CC+07 
7.98 a ~ +  0 5  

I. I3CE+O* 
1 .89 C E I l  0 
6.100F-01 
2 . 2 E i E - 0 2  
1.41 E - 0 6  
5.782L. I I 
2 . 1 8 t E - 1 1  
6.22lE-12 
4. OZEE-I 3 
2.550E-14 

8.759E+O9 2 . 3 1  7E+09 2.354E+08 
3 . 2  7 4 E t  08  2.0 15E+08 4.01 2E+O 7 
1.790EI-OB I.I4OE+O8 2-264C+O7 
I m 8 9 9 E t 0 8  1.279Et08 2.512E+07 
7.200Et07 S.Z12E+07 9.608E+06 
3 - 0 3 4 E t 0 7  2.297E+07 3.593Et0 € 
1.706E+O7 1.276E+07 1 - 1 0 9 E t C h  
7.676Et05 5.643E105 2 . 6 1 5 E + 0 4  
2 a 4 9 8 E t  02 2.735E-0 1 2 rn 6 2  1E-0 1 
1 .Bl6E+lO 1 . 3 5 7 E t l O  6.282EC08 
9r689E-02 3.604E-02 3.602E-02 
2.949E-04 5 ~ 8 3 3 E - 0 9  1.L04E-IO 
5.660E-11 5.648E-11 5-532E--1 I 
2.836E-13 2.830E-11 2.772E-I I 
2.OB5F-11 P . O I l E - - I I .  2.038E--l 1 
6.220E-12 6.207E-12 6.079E-12 
4.OP7E-I3 4.019E-13 3.936E-13 
2 -55 OE- L 4 2.545E- 14 2.492E--14 

I.273E+OE 
2.145E107 
1.199E107 
1.307E+07 
6.78 9E to6 
1.667Et06 
4.018Et05 
1.961Et02 
2.44 BE-0 1 
1.7) 4F tot 
I .6OlE-02 
I.066E-10 
5 .342E-11  
2.677E-1 1 
1.969E-11 
C - 8 7  2E- I 2 
3.80 2E-13 
7.407E-14 

5.714Et15 1.149E+lE 5 . 3 3 1 F + l 4  1.214E+14 4.519E+13 3.275Et12 5.47CEt10 3.497El10 2.803€+10 1.6+2E+10 9.659E+08 1.84fEtOE 

4.014E+IE 9.156E+14 4-561E+14 1 - 2 9 9 E t 1 4  5.405Lt13 3.876E+12 1.715F110 1.631E+10 l . 5 8 h E + I O  1.160E+LO 5.423=+OR 7.53CE+OC 

18 GROUP SOECIFIC EIIEPGY PELEASE PATES. HEVI IATT- iEC 
BASIS=ONT TDNPyE I N I T I A L  HEAVY NETIL: .AOV O X  CMFBR: LhR--PU/U/UIU 

E M E 4 N  

1. E O O E - 0 2  

3.75OF-02 
5.750s-02 

I.250E-01 
2.250E-01 

z .saor-02  

8.soaE-oz 

3 . 7 5 a ~ - a i  

a. s o o ~ - o  I 
5 -75OE-01 

I .250€+00 
1.750€+00 
2 .25*F+00  
2.750Ft00 
3 r C O O E + O O  
5 * 00 oc+o 0 

I .  l o o = + o  1 

T O T A L  

~ . O ~ O E + O O  

G I H  POW 

1.178Ee07 1.951E+OC 8-002E+05 
7.091€+05 3.84fIE+C4 1.66BE+04 
6.863E+05 3.327E+04 1*320E+04 
1.506E+Ob E.513E+04 2.201E+04 
1.333E+Ot 5.066E+O. 1.315€+04 
1.262E+Od 4.291E+04 7.876E+O3 
2.925E+Q6 8.790E+04 7.634Et03 
2.5SlE100 7.088E+04 1.617E+O4 
3 r 5 8 7 E + O 8  1.006E+O7 3.056Ft05 
1.113F+O9 7.277E+OE 3.016E+08 
1.9955+08 1.749EIOf 1.533€+08 
2.023Et07 5r655EcOC 1 . 5 8 1 E + 0 9  
2 .10ZE+03  l ~ h 7 1 E t O 3  1.163F*03 
7.374E+00 6.312E+OC 5.531EC00 
5.189E-0 7 2 D 6 O X - 0  7 1.3 I2E-0  7 
3.725E-1 1 5 .982E- I  2 9.606E-13 
3.384E--12 5.434E-11 8.726E-14 
3-363E-13 5 . 4 O O E - I  4 8.672E-15 

9.925EtO4 l . 9 0 0 E + O &  1.956E+03 4.922E+02 
1.032E+O.0 5.195LtS3 4.217Et02 4.311E101 
8.426F+O3 4.310E+03 3.279E102 I .75EEi01 
1.405iL+04 7.282E+03 5 . 3 7 5 E 6 0 2  1.312Et01 
8.1668+03 4.231E*03 3.105E+02 6.371E100 
4.6358+03 2 -  397E+03 1 .757Ef01 3.92 i Et00 
3.3408103 l . ! 5 9 O E + O 3  1.068Et02 3 .963Et00 
7.3238+03 2.391E+03 5.947E+01 3-151E-01 
1.204E+04 3.469Et03 2.710E+01 1.991E-02 
2.643€+07 4.775E+05 1.632ErO.3 1.618E+04 
1.033E+OB 5.353Et07 3.856E-tO6 3.867EC02 

9.857E t02 5. I O 6 E  +02 3.678EtOl 3.685E-03 

Ia667E-08 5 -353F- IO I .  66OE- 15 3.06 7E-16 
4.009E-15 3 1 1 5 3 - 3 7  3 . l l l E - 1 7  3.11LE-17 
3.642E-16 21858E- I8  2.8iOE--18 2-B20E-18 
3.619E-17 2.844E-19 2.806E-19 2.805E-19 

4 .0e8?-01 ~ . I O ~ E - O Z  4 . 1 7 2 ~ - - 0 3  I . ~ ~ ~ E - o s  

3 . 7 2 8 ~  t o o  I . 9 3 1 ~ + 0 0  1 . 3 9 1 ~ - 0 1  I . 3 9 5 ~ - 0 5  

2.227E+02 
1 . 6 l E + O l  
9 - 3 0  1E+OO 
1 - 3 6  eE+O 1 
6 - 29 CE +00 
3.87 €E + O O  
3.921Et00 
2.992E-01 
6.49SE-03 
1 - 6 0  7F +04 
7.62 EE--07 

3 .18EE-12  
I m 59 CE-16 
7.65CE-17 
3.1 I C E - I  7 
2.82 OF- 1 B 
2 .  80 FF-19  

3 . 9 5 f ~ - o e  

I.311E+02 
8 . 1 8 5 E  eo0 
6-713EC00 
I.OYZE+Ol 
6. I 7 OE+ 0 0 
3.792E+00 
31838E+OO 

1.436E-04 
1.569E t04 
1 - 2 1  OE-07 
5.161E-IO 
1.275F-16 
7.793€-.17 
7.298C- 17 
3 - 1  1 OE- 17  
2 - 8 1  9E- 18 
2 -8OSE-19 

2 . 8 7 8 ~ - 0 1  

3.476E101 3 .531EC00  l . 9 L O E ~ O O  
5.038E+00 1 - 0 0 3 E t 0 0  5.363E-01 
9.275El00 8.491E-01 4.497E-Cl 
7.354El00 1.444E+00 7.513E-01 
4- 456E400 8.167E-0 I 4.07 IE-01  
2.871El00 4.491E-01 2.084E-01 

2.116E-01 9.80RE-03 7.352E-05 
l r 5 7 3 E - 0 7  I - 5 0 T E - 0 7  1.409E-07 
1.154Ec04 5 .339EtOZ I . 1 8 2 E t 0 0  
4.504E-08 4.502E-08 4.502E-08 

2.870~1-00 ~ . 6 9 a ~ - o i  F ~ O ~ I E - O ~  

I.021E-14 1.932E-16 I.86CE-16 
I .27 lE-16 1.245E-lt 1.202E-16 
7.782E-17 7.62ZE-17 7.363E-I7 
7.283E-17 7.133E-17 6.890E-17 
31103E--17 3.040E-17 2.936E-17 
2.813E-18 2.755E-I 8 2.662E-18 
2.799E-19 2.741E-19 2.648E-IS 
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1iE 
B f  
T L  
" 0  
Y I  
P O  
t\T 
CN 
F R  
R D  

a c  
TU 
P A  

L 
W P  
DIJ 
4 H  
C M  
9 K  
t F  
E S  
r a r  

r n e L E  c . 7 0 ~  

5H+O.OSXFP 1 . O Y C  2.0YP 

G R A V S  CF A C T I N I D E  ELEMENTS I N  BLENDED LMFBP CLADDING WASTE 
0 5  h FUNCTION OF DECAY TIME ( B k S I S  = 1.0 MTHH) 

5 - 0 Y P  IO-0YR 30-OYP l0010YR 3 0 C . O Y R  1 .OXY I O . 0 K Y  L O O - O K Y  2 5 0 . 0 K Y  

0.0 
7- 5 4 4 E - 0 9  
3.139E-15 
E .  (199E-LO 
2.003t- I 3  
3 .284F-15  
3.91 3E-23 
0.0 
3. S7ilF-I 9 

1 -640F-  1 I 
1 -0OSE- 1 3  
4 . 3  E9E- 08 
6-375E-OS 
4.3 06E+O 2 
I .205E-0 I 
4.S46E+0 L 
6.463E-01 
6 . 5 7 4 f - 0 2  
2.543E-10 
1 -92 6E- 1 0 
1.407E-14 

A L  4.769E+O 2 

2 - 9 7 0 8 - 0 4  
I .  L OIE-0 E 
6.780E-15 
2. 416E-OS 

4 - 0 0 B E - 1 5  
3.926€-21  
6.029E-IF 
3.6036-15 
3.550E-1 1 

7 . 3 9 7 c - 0  E 
6 .946E-05 
4.306E+O i 
1.212E-01 
4-535F+O I 
7 - f i75E-03  
5 .784E-Oi  
1.1S8E- I c 
3- 310E-I  C 
3 .839C-21  
1.769EeO i 

4 . 3 ~ 6 ~ - 1 3  

I .  ~ Y B E - ~ :  

4 .566E-04 8 .512E-04 1-512E-03 4 1 2 9 7 8 - 0 3  1.366E-O?. 

I -1  0 3E- I 4  2.276E - 1  4 3 -33 LE -1  4 3 0 3 16E- 1 4  1 695E-14  
5.345E-09 2.Z36E-08 7.02lE-08 3.027E-07 €3 * 621E-07 
7.019E-13 1 .436E- lZ 2 - 1 6 1 E - 1 2  2.784E-12 7.860E-12 
4.031E--15 3174.W-15 3.665E--15 1 .9 i3E-14  1.086E-12 
3-9SOE-23 4.035E-23 4 .225E-23 5.645E-23 2.526E-22 
9*8065--15 2 . 0 2 5 E - 1 4  2.974E--14 3.187E-14 8 r 0 5 5 E - L 4  
3 " 6 4  OE- 1 9 3 . 7 7 8 6  -1  9 4. O Y  2E- 1'1 6.364 E- 1 9  3 . 0  0 7E-18 
S s 7 9 6 E - 1 1  1 . 2 2 3 E - 1 0  1.9blE-IO 5.450E-10 l r O 2 6 E - 0 8  

1 - 1 2 2 E - 0 7  2.TllE-07 6.742E-07 3.958E-04 3 .249E-05 

4-.306E+02 44306E+02 4.3068+02 4 . 3 0 7 E 1 0 2  4 .310ErO2 
1.220E-01 1.254E-01 1.340E-01 1.924E-01 4 4 7 1 8 8 - 0 1  
4 - I i 2 3 E t  0 1 4 -490C +!I 1 4 - 4 4  5E +0 1 4.3 79E+O 1 4 - 2 5 6 E + O 1  

8 - R 2 6 E - 0 1  1.196€+00 l.G23€+00 2.954Eli)O 2 . 8 5 t E + 0 0  
5.313E-02 4.735E-02 3.992E-0% 2.103E-02 5.56ZE-03 
5.246E-11 4.890€-12 9.364E-14 1.259E-20 41353E-26 
3.929E-10 4 - 3 6 2 6 - 1 0  4.342E--10 4.124e-10 3 - 5 f i t E - - L O  
I .545E-21 9.036E-23-1.126E-23--1.1W9E-31 0 - 0  

1.380~-0~1 2 . 1 1  ~ - 0 8  3.17 I E-08 5.908~-oa u . S B ' ~ E - O B  

2 . 0 8 7 ~ ~ 1 3  4 . 4 0 0 ~ - 1 3  ~ . ~ Z J E - - I ~  4 . ~ 0 0 ~ - 1 2  Z . ~ B ~ E - - ~ I  

7.519~-09 9 . 2 7 ~ ~ 0 9  I . L ~ L E - O ~  z . ~ o ~ E - o ~  7 .654~-08  

4 . 7 6 9 ~ + 0 2  4. ? 6 9 ~ + 0 2  4.769~+02 4 . 7 f i 9 ~ ~ 2  4 . 7 6 ~ ~ + 0 2  

Hf 4 
U23S 
U236 
U138 

UP237 
PU2?9  
PUP40 
PUT41 
DU242 
AM041 
SUMTOT 

TOTAL 

3-42?E-02 
I v041E-07 
2.53 :E- 15 
1.36E-06 
2.11 E - I O  
3.167E- I I 
3-87CE-21 
1.205E-12 
3 - U I K - I 7  
1 - 8 7  %-07 
I I 15 SE- LO 
1.89 2E- 04 
2 - 4 0  7E - 0 7 
4.31 EE+02 
1 * 16 ?€+00 
1 . 2 0 2 E I 0 1  
2.16€E+00 
4.28eE-03 
4 .31tE-26  
2 - 4 0  IE- I 0  
0.0 
4 - 7 6  SE+02 

7.837E-02 JaOZIE-01 7.312E-01 7.878E-01 

2 -6YlE-I6  1. I 4  1E-14 2 a772E-  I 3 4.095C-13 
I.857E-C6 2.523E-Oa 2.855E-02 I . l l B E - 0 1  
1.796E-08 3 . 9 5 1 E - 0 5  1.3OJE-02 7.769E-08 
6-7ISE-IO 3 . 2 8 % - O B  Po393E-07 2 .970E-01 
1 - 0 %  OE- 19 I - 7 8 9 E - I  7 4.148E-1 b 0 -42 5E-16 

9.327E-I6  I . 6 3 1 f - 1 3  3.783E-12 7-673.5-12 

I .s96~-07 6 . 6 3 9 ~ - 0 7  2 . ~ 7 8 ~ - 0 6  L ~ ~ J E - O ~  

I . ~ ~ ~ E - L L  S . ~ O ~ E - X O  7 .5748-09  a . 6 7 8 ~ - 0 9  

3.052~-06 I . * ~ s E - o ~  s . i 7 a ~ - 0 3  L . ~ ~ o E - o ~  
~ . I B ~ F - I O  ~ . 6 5 3 ~ - 0 a  6 . 5 0 2 ~ - 0 7  Y . I ~ ~ E - o ~  
8.W5E-04 I.07SE-02 8-851E-02 1 - 4 6 0 E - 0 1  
1.02bf-06 3.997E-05 9 -  ? S I € - 0 4  1.366F-03 
4.128E102 4 .452E+02 4 . f i 9 6 E + 0 2  4.7178+02 
Z - 3 9 7 € + 0 0  2 " 9 8 5 E * O O  2 - 9 0 1 E 1 0 0  2 . 7 6 4 E l 0 0  

6 . 8 9 6 E - 0 1  1.22IE-01 2.598E-05 9.005E-10 
4-036E-03 l r 9 1 5 E - 0 3  3 - I S S E - 0 6  1.914E-06 
4. I Q9E-26 2.93 4E-26 0 .  L 3PE-2 B I r O 8 6 E - 3 0  
6 . 0 2 0 E - 1 1  9 . 5 6 1 E - I 7  P - 8 9 6 E - 2 3  71424E-26 
0 - 0  0.0 0.0 0.0 
4.169E+(02 b r 7 6 9 E + 0 2  4 .769EC02 4 .769€+02 

o . ~ ~ ~ E + o I  Z . ~ Z J E + O I  ~ . ~ I * E + o Q  I.ZSOEIOI) 

T4-E C.71. GRAMS OF PRINCIPAL K T I N I O E  NUCLIDES IN BLENDED LMFBP CLADDING Y A S T F  
AS A FUNCTION O F  DECAY TIME ( B A S I S  = 1 . 0  HTHH) 

5 M + 0 - 0 5 X F o  I - O Y E  2.0YP S . O Y 9  1 0 - O Y R  30.OYP 100.OYR 3 0 C . O Y R  I - O K V  1 O . O K I  I O O . O K Y  250.0IE'i 

0.0 7,910E-04 
5 - 5 9 6 E - 0 1  5 .605E-01 
B.616E-02 8 .721E-02 
4 * 2 9 9 E + O  2 4- 299E+O 2 
I - 2 0 5 E - 0 1  I.212E-01 
3.001F+OI  3 , 0 0 l E + 0 1  

2 + 5 9 5 E + 0 0  2 - 4 7 3 € + 0 0  

3.2*9t-0 1 4 r 4 6 2 E - 0  1 
4.761L102 4 . 7 6 l E + O i  

1 .060E+01 I .  O ~ O E + O  1 

L . F I ~ E + O ~  I .  9 IUE+O t 

4.58bE-04 8-51 & -04  1 -312E-03 4.ZU7E-03 
S.613E-01 5.638E-01 5.6BlE-01  5.851E-01 

4-2  99E+ 0 2  4 - 2 9 9 E t O L  4.299E+O 2 4 2 9 9 E + 0 2  
1.2ZOC-01 1-254E-01 1.340E-01 1-9238-01 
3.0OOE+01 3.OOOE+OL 3 . 0 0 0 E + O I  2.998C+Ol 
l -O60F+Ol  l.O6OF+O 1 1.061E+9l  I .06OE+Ol 
2 . 3 4 6 € + 0 0  2 . 0 6 0 E + 0 0  l .C03F+00 6 .1Z?f-01  
1.91 8f+OO 1 - 9 1  8E+0l  L r 9 1  B F t O O  1.4 1 8 E + 0 0  
5-616E-01 8-750L-01 1.302E+00 2 .234E+00 
4 - 7 6 1 t + 0 2  4.762F+O? 4.762E+02 4 . 7 6 2 E + 0 2  

e . 8 3 n - o ~  9 . 1 6 9 ~ - 0 2  ~ . ~ Z ? E - O Z  I.IPJE-OI 

1 . 3 6 t E - 0 2  
6 644SE-01 
1.965E-01 
4 r 2 9 9 € + 0 2  
4 - 7 1  E - 0 1  
2 - 9 9 2 € + 0 1  
1-0§4E+OL 
Z-107E-02 
I,Yl$E+O0 
2 . 5 4 1 € + 0 0  
4.762€+02 

3.427E-02 
6 - 1 3  EE- 0 I 

4.140E-01 
4.29SE+02 
1 - 1 6 ? E + 0 0  
%-9fCE+OI 
I 0 3 2E+O 1 
tl.32a.E-06 
l r 9 1 9 E + 0 0  
1. U b  OE +00 
4 . 7 6 2 E t d 2  

7.837E-02 3- 0 2  1E-01 7.312E-0  1 7.078E-01 
1 .398E+00 7.971E+OO 2 .668E+OI 2 . 0 3 4 E + O I  
L.L40E+00 6.93lEtUO 1.053E+OI 1 .049EIOl  
4.299EcO2 4 .300E+02 4 .302E+02 4.306E+02 
2.397ElOO 2.965E+00 7 - 9 0 L E 1 0 0  2.?64E+OO 
2 - 9 I B E I O I  2.266E+OI 1.7OBE+00 2 .27IE-02  
9.5t)OE+OO 3 - 6 8 9 8 + 0 0  2 - 6 4 6 E - 0 4  5.130E-09 
6-551E-06 3.145E-06 Z.040E-09 9.922E-15 
I .917E+00 1 .886E+00 1.605€+06 I-?27E+Q0 
6 ~ 0 5 4 E - 0 1  9.47ZE-OS 4 - 12W-0 8 3-  I38E-I 3 
4.762€+02 4.764EtOT 4.76 4E+O 2 4- 76 ZE+02 
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TL 
Da 
8 1  
P O  
A T  
R N  
FR 
PA 
A C  
T U  
P A  

U 
NP 
"U 
A M  
C Y  
8 K  
C F  
E S  
T O T t L  

TC207 

D O 2 1 0  
00211 
P0214 
81210 
0 1 2 1 1  
81213 
81214 
P O 2 1 0  
P O 2 1 3  
PO214 
PO215 
PO218 
AT217 
n N Z 1 9  
R N 2 2 2  
FP221 
RA223 

p a 2 0 9  

~ n 2 2 s  
Q l 2 2 6  
A C 2 2 5  
A C 2 2 7  
TU225  
TH12Q 
TH230 
TH231 
T H 2 3 . h  
P A 2 3 1  
PA233 
P A Z J ~ Y  

v233 
u27* 
v235 
U238 
U238 

MP237 
NP23Q 
PW238 
PU239 
mu240  
P U 2 4 l  
PU2B2 

A M 2 4 2 1 1  
AiY2.2 
A Y P a 3  
C Y 2 4 2  
C Y 2 4 4  
SUMTOT 

T O T A L  

~ ~ 2 4 1  

TACLF C.72. 

SY+0.05XFD 1 . O Y F  2.OYP 

9.24TE-07 1.9YiE-OC 3-248E-06 
2 .574E-Ot  5.559E-Of ?rO*lE-O6 
2.574E-OC 5.551E-Ot 9.04IE-06 
4.221E-06 9. I 2  I E- 0 t 1 -483E- 05  
6.301E-11 6.32LE-11 6.360E-11 
0.0 5.559E-01' 9a041E-06 
6.311E-LI 6.336E-11 6.381E--11 
2.574F.- 0 6  5.559E-06 8-041E-06 
7.OZOE---l1 7.397E-L 1 7.863F-1 I 
1.184E. O ' I  11514E-04 1-548E-04 
2.297E-04 2.302E-04 2 = 3 0 R F - - 0 9  
2.8321-04 2-908E-04 3~081E--04 
6.200E-02 6o277E-02 6.275E-02 
2.775Ed02 2.651E+02 2"531E+02 
1.36OE*00 &.775E+OC 2.171E+00 
I.DIOEIOP I.~.*QE+o L 5 . 9 3 5 ~ ~ 0  
4. I86E-07 I m898E-07 8.603E-08 
2.278E-08 2.764E-05 2.945E-09 
3.323E-15 7.041E-lE 2-765E-18 
3.276Ei02 2.804E+O2 2.613E+O2 

C U R I E S  O F  S I T I N I C F  ELEXCNTS I N  B L E N D E D  LWFBP C L A D G I N G  WATTF 
A S  A F U N C T I O N  O F  DECAY T I M E  t a A S I S  i 1.0 H T H H I  

5 . O Y R  I O - O Y R  3O.OYP 1 0 0 . O Y P  3 0 C . C I R  1 . O K Y  1 0 - O K Y  100.OKY 2 5 0 . O K Y  

6.7035-06 9.81lE-06 9.768E-06 4.993E-06 
I.86hE-05 2.73LE-05 2.719F-05 1.39 lE-05 
I -866E-05 2 e73 1E-05 2.7 19E-05 1 - 39 IE-05  
3s061E-05 4.480E-05 4.46OE-05 1.282F-05 
6.498E-11 6.803E-11 9.090E-11 4.067E-10 
1.866E-05 2.731E-05 2.719E-05 1 -390E-05 
6.54ZE -1 1 6.90 7E- I  1 9.563E- 1 I 4 - 3 4  3F-10 
1.566E-05 2.73LE-05 2.719E-05 1.390E.05 
9.674E-11 I -397E-10 4.381F-10 2.408E.-09 
1.64%-04 I.73LE-04 1.731E-04 I.605E--00 
2.332E-04 2.393F-04 2.804E--09 4.77EE-04 
3.585E-04 4.328E-04 7.003E-04 1.412E-03 
6.273E-02 6.270E-0 2 6.258E-02 6.227E-02 
2 .203F+OZ 1.751E+02 7.218E+Ol 9 . 2 2 C E + 0 0  
3.248E+OO 4.708E+OO 7.392Et00 8 - 9 0 3 E t 0 0  
3.542ElOO 2.924Et00 1.398E+OO 1-427E-01 
8.015E-01 3.535E-10 2.081E-17 1-694E-19 
2.926E-09 2.653E-09 1.992F-09 IeA69F-09 
I .686E-le-2.10OE-20-2.2 1 E E - - 2 8  0-0 
2.272EtO2 I.828Et02 8.159E+O1 1.834E+01 

7.42Z.E -07 
2 . 3 8 4 E - 0 5  
2.38 4E-06 
3-87CF.-06 
6-231E-09 
2 s23CE-06 
6 * 3 4  7E-09 
2 r 2 4 i E - 0 6  
I. l )6lF-08 
I .522E-0 "  
9-652E-04 
2 .21  7 E - 0 3  
6.14 ?E-02 
4.807E100 
6.49 ?F+ 00 
I .99CE--02 
1.681E-19 
9.837E- 1 0  
0.0 
1-13 EE f 0 1  

5 -59 7E-OB 2.50 RE- 06 6.052E-0 5 
6.26SE-06 3.263E-04 3.044E-03 
6 -265F- 06 3.263L--04 3.044E-0 3 

1.6?6E.-07 2.881E-05 6.679E-04 
3.081C.E-06 1.498E-04 1.21 2E-03 

3-24SE-06 1.786E-04 1.880E--O3 
2.07lE-07 3.069E-05 7. I 4  LE-04 
1.6565-04 3.R29E-04 2 - O B O E - 0 3  
1.835E-03 2.252E-03 2.237E-03 
2.487E-03 2.905E-03 3.365E-03 
5.834E- 0 2  2.64 3F-02  2.05 1 E-03 
4.011E+00 2.257E*00 1.124E-01 
2.137E+00 2.465E-02 5.373E-Ot 
1.494E-03 3.326E-04 2.102E-07 
1.634E-19 1.142E-19 3.167E-21 
2.465E-30 1.546E--16 3.167E-21 
0.0 0.0 0.0 
6.212E+00 2.316E100 1.377E--0 I 

9 . 2 ~ ~ - 0 6  .).736~-04 4. I ~ S E - O ~  

1 . 6 3 7 ~ - 0 7  2.8848-0s 6 . 6 8 5 ~ - 0 4  

TARiF C-73. CURIES OF P R I N C I P A L  ACTINIDE N U C L I D E S  I N  BLENDED LHFBP C L A D D I N G  WASTE 
A S  A FUNCTION OF DECAY TIME ( e a s ~ s  = 1.0 MTHM) 

9.368E-05 
4 .091F-03  
4.09 LE-02 
5-397E-03 
1.357E-03 
1.400E-03 
1.357E-03 
2.756E-33 
1.42 1 E - 0 3  
2.950E-03 
2 . 1 5 S E - 0 3  
1.4185-03 
l.C)49E-01 
C.099E-0 3 
1.8071--10 
2.691C--10 
e.119E-24 

0.0 
3.855E-02 

e.119~-24 

I O - Q Y R  3 0 . O Y P  100.01R 3 0 C . O Y R  

7.150E-11 3.463E-10 1.995E-09 8.35CE-09 
6.nO3E-11 9.090E-11 4.067E-LO 6.231E-09 
1 . 6 l l E - 1 1  8 . 6 0 6 E - l l  4.880E-09 1 . 4 2 X - 0 7  
7.178E-I 1 3.473E-LO 2.001E-09 8.37sE-09 
2 .252E- I I  3.702E-10 l . O O 8 E - 0 8  1.851E-07 
1 . 6 1 2 C - l l  8.607E-I1 4.e0OE-09 1.42?E-07 
7.178C-I 1 3.473E-10 2.OOlE-09 8.375E-09 
6 .803E-I I 9.090E--l1 4 -067E-LO 6.23 LE-09 
2 - 2 5 2 E - t l  3.702E-10 1 - 0 0 8 E - 0 8  1.85lE-07 
I m 6 1 2 E - I 1  8.607E-11 4.88CF-09 1.42L-F-07 
6.656E-I I 8.894E-11 3.975E--10 6.097E-09 
2.252E-11 3.701E-10 1 -007E-08 1.85CE-07 
7 m l 7 R E - l l  3.473E-LO 2.001E-09 8 .37SE-09  
2.253E-I1 3 . 7 0 3 E - 1 0  I .00$E-08 1.851E-07 
6 - B O X - 1 1  9.000E-11 4.067E-10 6.231E-09 
7.178E--11 3.473E-10 2.001E-09 8-37SE-09 
2.253E-11 3.703E-10 1 .OOeE-08 1.85LE-07 
6 . 8 0 3 C - 1  I 9.080E-11 4rO67E-10 6.231E-09 

6-803F-11 9 . 0 9 0 E - 1 1  4.067E--10 6.231E-09 
2 .25 .3-11  3.703E-10 1 -009E-08 1.851E-07 
6 .803E- I1  9.000C-11 4.067E-10 0.23lE-09 
7.172E-I 1 3.472E-10 2 - 0 0 1 E - 0 9  8.37SE--09 
7-079E-11 3.425E-10 1 -973E-09 8.26dE-09 
6-803E-1 1 9.090E-11 4.067E-10 6.231E-09 
l.2lBE-08 7.722E-08 6.473E-07 3.77ZE-06 
1-228C--01  1.265E-06 1.394E-06 1.755E-06 
1-446E-04 1.445€--04 I -446E-04 1-4eeE-04 
3.66*C--IO 8.937E-IO 2.860E-09 9 .50%-09 
9.45 1E-05 1.356E-04 3.32 7E--04 8 . 2 0  4 t - 0 4  
1.446E-02 1.446E-04 1.44CE-04 1.4I)CE-04 
7.511E-09 1.742E-08 8.861E-08 6.03EE-07 
2.102E-04 5.047E-04 1.230E-03 2.041E-03 
1.22RE-06 1.265E-06 1.39eE-06 1.75CE-06 
6.292E-OB 7.724E-06 1.272E-05 Pe675E-05 
L.4461.-34 1.446E-04 1-44€E-O% 1.44CE-04 
9 . 4 5 1 ~ - 0 5  1 . 3 5 6 ~ - 0 4  3 .327~-04 a.zo4E-o+ 
6.217E-02 6.205€--02 6.164E-02 6 . 0 5 i E - 0 2  
5*609E+00 4.799E300 2.784E+00 51956E-01 
1.865EIOO I.0b4E+00 I.86LE+QO 1.85OEt00 
2.41BE+Q0 2.417E+00 2.402E+00 2 - 3 5 1 E t 0 0  
1 -652E102 6.310E101 2.171E100 8 ~ 5 7 S F - 0 4  
7.328E-03 7.328E-03 7-32SE-03 7.32EE--03 
4.472E+00 7.671E+00 8 . 7 2 5 E t 0 0  6.38€€+00 
8.724E-02 7.063E-02 5.787C-02 2 - 3 Z E E - 0 2  

6.2 17E-0 2 6.20 5E-0 2 6 I6 4E-02 6- 0 5 O E - 0 3  
7-L82E-02 6.553E--0? 4.762E-02 1.912E-01 
2.810E+00 1.307E+00 8.367E-02 4 . 2 4 8 E - 0 5  
1-828E+02 8.151E+01 1.833E+01 1 . 1 3 e E I O I  

7 . 1 7 0 ~ - 1 1  3 . 4 7 3 ~ - 1 0  2.001~--09 8 . 3 7 ~ ~ - 0 9  

8 . 6 8 0 ~ - 0 2  7 . 9 2 3 ~ - 0 2  5 . 7 5 ~ - 0 2  2 - 3 1  Z E - W  

1 . 0 K Y  

4. *44E-08 
I a626E-07 
3 - 01 8E- 06 
5.457E-08 
3.01QE-06 

4.457E- 05 
1 -626E-07 
3.010E-06 
3.01eE-06 
1.59LE-07 
3.01 BE- 06 

~ . o I ~ E - o ~  

o 45 7 ~ -  oa 
3.01 CE- CsS 
1 a626E-07 
4 -95-7E-08 
3.01 9E- 06 
I .676E-O7 

I 62 6E- 0 7  
3.01 9E- OG 
1 a626E-07 
4.95 7E- OB 
4.395E-08 
I -626E-07 
Io770t-05 
3.022E-Oh 
1 -4k6E-04 
4.456E-08 
1 -690F-03 
1 -4B6E-04 
4.6835- 06 
2.26IE- 03 
3.022E-06 
7.377E-05 
1 -84hE-04 
1 -690F-03 
5.665E-02 
4 .OSCC-03 

1.815E+00 
2.184E+00 
6rS52E-04 
7.321E-03 
2.070Et00 
9.553E- 04 
9.50%-  04 
5-665:-02 
7 - 8 5  LE--04 
7.097E-- 14 
6.211E+00 

4 . 4 5 7 ~ . - 0 ~  

1 0 . 0 K Y  L O O - O X Y  250.011 

1.879E-Q6 4.6095-05 6.437E-05 
2.88 t E- 05  6.679t-04 1 - 3 5  7E-03  
1.479E.-O* 1.165F-03 1.335E-03 
1 s m 4 E - 0 . 5  4 m 621E-05 €.455E-05 
1.470E-OS 1.165E-03 1 - 3 3 5 E - 0 3  
k. 478E-04 1.165E-03 1.335E-03 
1-98 aE-06 4.62 I E-05 6 - 4 5  5E-OE 
2.881E-05 6.679F-04 1.357E-03 
l r 4 7 8 E - 0 4  1.165E-03 1.335E-03 
l - n 7 8 E - 0 9  1.165E-03 1.335E-01 
2.819E-05 6.535E-04 3.327E-03 
1.478E-Q4 1.165E-03 1-335E-03 
loR84E-06 4.621E-05 €.455E-05 
l n 4 7 9 E - 0 4  1.166E-03 1-3351-03 
2. R e 1  E-05 6.679E-0d 1.35 7E-03 
1,884E-06 4.621E-05 €.455E-05 
I > 479E-04 1.166E-03 1.335E-03 
2.88 1 E-05 6.6 73E-04 1.35 7E -03 
1-884E-06 4.621E-05 t.455E-05 
2 - 8 8 l E - 0 5  6.679E-04 1.357E-OZ 
IeJ79E-04 1.166E-03 1.335E-03 
2.881E-05 6.679E-04 1.357E-03 
1-984E-06 4.62LE-05 6.455E-05 
1 - 8 5 8 E - 0 6  4.55SC-05 6.366E-05 
2.881E-05 6.679E-04 1.357E-03 
I .  903E-04 1.1 60E-0 3 1.3P9E-03 
1-72bE-05 6.203E-05 6.560E-05 
1.446€.-04 1 . 4 + i C - 0 "  1 . 4 4 8 E - 0 4  
1-884E-06 4.621E-05 €.455E-C5 
2.105E-03 2.Oa6E-03 L.949E-0: 
1.446E-09 1.447E--04 1.448E-04 
80 479E-05 7.32 OE-04 1.338E-03 
2 i 2 l O E - 0 3  1.745E-03 1.IPOE-03 
1.724E-05 6.203E-05 €.560E-05 
43486E-04 6.817E-01 8.786E-04 
1.446E-04 1.447E-04 1.448E-04 
2.105E-03 2.046E-03 1.949E-03 
2.433E-02 5.189E-06 L.795E-LO 
2.819E-21 0.0 0.0 
1.409E+00 1.062E-OI 1.4134-03 
8-410E-01 6.032E-05 7.136E-10 
3.241E-04 2 ~ 1 0 3 E - 0 7  I . 0 2 3 E - 1 2  
7.204E-03 6.131E-03 4.686E-03 
3.252E-04 2.103E-07 1-077E-12 

0.0 10035E-21 0.0 
1.*28E-21 0.0 0.0 
2- 433E-02 5.160s-OB 1.795E-LO 
1.lBZE-21 0.0 0.0 
7.087E- 14  7.08 3E-14 7.07 5E-14 
2.316E>00 1.376E.-01 2 . 8 5 2 E - 0 2  

3*276E+02 2.804E+02 2-613EtOP 2.272Ei-02 1-828E+OZ 8.159E+01 1.834C+OI 1 . 1 3 E t O L  6.212E+00 2-316E+00 1.377E-01 3.l355E-02 
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T A B L E  C . 7 6 .  PIiOTONS F R O i l  RCTlN lnF .5  I N  BLENDED LMTBP CLADDING WASTE 
A S  A FUNCTION OF DECAY TIME 18ASI.5 = 110 HTHHI 

18 GROUP PnoruN PELEASE PATES. PHOTONS/SECOND 
BASIS=ONC TONNE I N I T I A L  HEAVY I4ETA.L: ADV O X  LUFBR: LhQ-PUIU/U/U 

S M * O * O S X F P  1 - O Y F  2 . O Y P  5 . 0 7 R  I O - O Y R  30.OYP 100.019 3 0 0 m O Y R  I.0KY 1O.OKY 100mOKY 250.011 
EMEAN 

I .  50@C-Ol? 
2.5OOE-02 
3.750E-02 
5.750E-02 
8 . 5 O O E - 0 2  
I .250E--01 
2 . 2 5 O E  - 0  I 
3. 7SOE-01 
5.75OE-01 
8 .  EOOE-01 
1.250E+00 
I .750Et00 
2 . 2 5 ( i E + 0 0  

2.750E+00 
3.5COE+OO 
5.00EEt00 
7.000EC00 
1 . I O O E + O I  

TOTAL 

MEV/SEC 

l . l O e E + I l  
8.227Et09 
9.09eE+oa 
1 . 2 0 2 E + I  1 
1.94 1EtOq 
1 -416E+Oq 
8 .223~+08 
O . ~ O ~ E C O ~  
3.168Ef06 
4 - 4 9 2 E t 0 6  
2.30bE+06 

6.333E+03 

3.242E+03 
1 ~ 3 7 0 E i 0 3  
I.E70E+02 
1 -796EtO I 

3.395E+04 

1.788E+05 

5.3308108 
2.4378+07 
2 . 0 2  5E+O 7 
1 .768€+07 
7.71 6 E + O  7 
1 1 5 6 3 8 + 0 7  
3.2638+07 
5.722€+07 
2-46OE+07 
6.053E+0b 
1.496€+07 

3.669E+0 4 
6 . 4 3 7 E + 0 4  

1.533E+O? 
1 - 7 6 4 E t O  1 

1 . 2 3 8 ~ - t o r  

1 . 2 3 4 ~ + 0 4  

2 . 0 2 9 ~ ~ 0  a 

3.408E*08 
2.789E+07 
3.291E+07 
2 . 0 8 2 ~ + 0 7  
5.809Et07 
I . 8 9 2 E t 0 7  
4.31 5 E t 0 7  
€.685E+07 
2.863E107 
7.019E+O€ 
1.72 1 E i 0 7  
I .460Et07 
4.203E+06 
7 .355Et04 
1.400E+09 
1.171Et02 
1.348E+Ol 
1.55 1E+00 

3.902€+11 1.880EclL I . S l O E + l l  I . 5 9 5 E + I l  1 * 8 6 8 E + l 1  2.4295+11 2.444El11 1.7456+11 7.008E+10 I .O57E+lO 8.196EtOR 7.212EtOe 

7.270E+04 4.46OE+OS 4.132E+09 4.887E+09 b.L51E+09 8.833Et09 9 .382Et09 6 - 8 9 4 E t 0 9  ? .710Ei01  3*592E+08 1 .155Et08 1.329E+Oe 

18 GROUP SPECIFIC ENEPGV PELEASE PATES. a4tW/WATT-SEC 
BASIS=GNF TONNE I N I T I A L  HEAVY M E T A L :  A O V  O X  L M F B R I  Lh7-PU/U/U/U 

I .  C O O E - 0 2  
2.50OE-02 
3.730E- 07 

2.386E+05 3.547E+O3 6.078E+03 6.91 1 E t 0 3  
1.893€+02 I .872Et02 1.796E102 1 - 6 5 0 E + 0 2  
2.404EC02 2.339E102 2.128E+02 
2 . 9 9 2 C + O 2  2.B50E+02 2 - 4 2 2 E t 0 2  

I .046EtOO 1.331E+00 1.794Ec00 
5.748EiOO 5.679E+00 5.21OE100 
4.799El00  4.635E+00 4.087E+00 
3.404E-01 3.109E-01 1.881E-01 
2.158E-0 1 1.79 7E -0 1 8-843€- -02  
7.999E-01 1.074E+00 1.005E+00 
1.750E--01 l .458E-01 7-162E-02 
1.019E-01 8.905E-02 4-372E-02 
1.72bE-02 1.437E-02 7.04$E-03 
3.115E-03 2r593E-03 1.27lE-03 

~.IO*E+OI 3 . 1 2 7 ~ + 0 1  3 . 1 a 3 ~ + 0 3  

1 . 7 7 O E i 0 2  
1.850Et02 
3*264E+0 1 
1.822€+00 
3 - 9 1  8 E + O O  
2 . 8 8 3 E + 0 0  
5 a 94 SE-02 
1 - 4 2 5 8 - 0 2  
4.91 88-0 1 
1.1358-02 
6 ~ 8 8 1 E - 0 3  
1 -0998-0 3 

1.9758-09 

1.14 €E+03 
1 . E O E C - I O Z  
2.53EE+01 
5.059E+O3 
1.5%8E+02 
1.53 ? E t 0 2  
1.684E102 
3 - 4 7  CF + 01 
1-35 ?E +00 
1.73SEt00 
I . I 9 ? E + 0 0  
1 -05EE- 02 
9 - 4 6  ?E- 03 
7.66 IF-02  
6.50CE-03 
3.937E-03 
6a271E-04 
I . l2€E-O4 

5.341E+O2 1.331E+02 7 .694El00  
4.95 OFI i 01 5.86 7E-0 1 6.093E-0  1 
1 - 194E+ 0 1  2.691 E+OO 74593E-0 1 
1.650€+03 2.904E+00 I.O17E+00 
1 . 3 8 3 E t 0 2  6.124Et01 6.559E+@0 

1.56BE+02 6.840E+01 7.342€+00 
3.E44E+OL 2.471E+Ol 2.146E+0 1 
7.062E-01 1 . 9 9 2 E i 0 0  I.415E+Ol 
2.866E-01 7 . l l B E - 0 1  5.345E+OO 
I .583E-01 2.413EC00 I .870E+Ol  
7.392E-42 %-692E+00 2.166E+O 1 

2.879E- 02 1 - 05 IC+ 00 8 . 2 5 5 E t 0  0 
6.46pE-03 2.56SE-02 I - 7 7 0 E - 0 1  
6.058F-03 8.964E-03 4.319E-02 
3.623E-03 1.9 L 7E-03 7.664E-04 
5.799E- 04 3.07bE-04 1 235F-0 9 
1.044E-04 5.546E-05 2.232E-05 

1 . 3 2 2 ~ + 0 2  5 1 5 6 6 ~ + o ~  1 . 9 5 4 ~ + 0 0  

7.270E+03 * -MOE+O? 4.132ECO3 4.B87€+03 6.151E+03 8 .823Ei03  9 - 3 8 2 € + 0 3  6.894E+03 2.710Et03 3.592E+02 1.155E+02 I - 3 2 9 E t 0 2  

1.165E-03 7.149E-04 b.624E-04 74834E-04 9.859E-04 1.41bE-03 1 .5048-03  1.10EE-03 4.345E-04 5.73BE-05 1.852E-05 2.131E-05 
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3.53RE-07 
? -  65RE-OE 
6 - 0 . 3 6 E + O C  
5.992E-0 E 
1.607E-07 
1.65ZE-OC 
4 ~ 9 9 7 E - 0 5  
S.L53E-O€ 
5.9JOE-07 
1.42~~-os 
I .26LE-0€ 
3.11 9E-- C 7 
6.107F-!I5 
8.970E+O Z 

I - R 0 2 E + O  I 

1.785E +03 
9.502E+01 
7.648E+04 
5rL76EtO i 
2.811L+04 

i . 3 4 0 ~ + 0  2 

5.17b~+no 

6.56%-05 

1.508E+01 
3 . 5 3 0 E - 0 4  
2.679E-03 
3 - 05 eE-0 1 
e -33 3E-05 
3 31 5E-05  
1 . l 0 1 E - Q 4  
2.374E-DS 

7 . 2 3 o ~ - n 6  

8.1 I 
z . o o ~ E - ~ ~  
z . 9 2 6 ~ - 0  I 
3 -252E103 
1 . 3 4 7 E + 0 3  1 r 7 9 2 E I O 3  

5 - 177E+00 
1.017E+04 
9 - 4 9 4 8 + 0 1  
3 . 8 4 3 ~ 1 0 2  
4 - 6 5  w + n i  
6 . 3 3 7 E t 0 2  

7 - 7 5  IE- 011 
2 .  I Q S E - 0 1  
2 . 2 1 e E + O O  
5.Oi4E-03 
O e I 7  1E-07 

1 . 5 3 0 E - 0 3  
5.08 OE-04 
& a 6 1  PE-04 
4.3bQE-04 
1 - 2 4  I€-04  
3+07EE-05 
6.22CE-01 
6-951Ft02 
1.334€+03 
1-75 4E I O  3 
5-177El00 
7.41(3F'+03 
O r 3 1  7E+01 
1.54 4EC02 
3.39 OE-01 
3 - 0 1  I t - 0 1  

t.?asE- 03 

7.119ElOQ 
I .  9 7  7t +O 0 
1.344€-02 1.1 7 Y € + O 3  

3r550Et02 
9.U96EP00 

1 1 1 0 6 E + O P  
i r i o i ~ + n t  

3 . 5 5 3 ~ + 0 0  
3,i4 sE+a a 
2 , 7 0 7 E + O l  
6 .694E+00 
I . ~ ~ O E + O O  
0.0 1 . 0 2 2 E l O U  

5.322E-O? 
3.31 IE*OO 
l1255E-O9 

0.0 
0.0 
5.01SE-IO 

Z . ~ C I S E - O T  

rcr41.5 
I A P L F  
ACTIJAL 

TABLE C . 7 8 .  S P O N r A N E f J U S  F I S S I O N  NEIJTRDNS F R O M  ACTINIDES I N  R L E N O E O  iNPBP C L A V D I N G  W A S T E  
A 5  A  F U k C T l O N  O F  DECAY T I M E  ( U A S t 5  = 1.0 MTHH) 



L I  
B E  
c u  
Z N  
GA 
GE 
A S  
SE 
0 U  
P B  
SR 

V 
ZU 
N9 
R O  
T C  
R U  
R H  
P O  
A G  
co 
I N  
S N  
5 0  
TE 

I 
XE 
C S  
B A  
L 1  
CE 
D U  
NO 
P* 
S Y  
EU 
GD 
T 0  
D V  
HO 
EC 
T M  
Y 0  
TOTLL. 

TPiELE C.79. GRAMS OF F l S S l O N  PRODUCT ELEMENTS I N  BLLNUED L ' I F B P  C L A D D I N G  WASTE 
h S  b F U N C T I O N  OF DECAY TIME ( B A S I S  = 1.0 HTHMl 

5 M + 0 . 0 5 X F ?  I.OYF 2 . 0 1 P  5 . O Y R  I O . O Y R  30.0YP 1 0 0 . O Y R  3 0 C . O Y R  1.0KY l 0 1 0 K V  1 0 0 - O K Y  2 5 0 - O K Y  

2.72JE-07 2.724E-07 2.724E-07 
9.945E-0.5 9.945E-OC 9.945E-08 
2.152E-3E 0.0 0.0 
1.476E--10 1.4765-10 I .476E-10 
5.210E-09 5.210E-OS 5.210€--09 
1.161E-03 I.161E-OE 1.161E--03 
3.335E-04 3.335E-09 3.335E-04 
2.666E-02 2.666E-02 2.6hhE-02 
8.052E-OB 8 -  O94E-OC 8. L36E-06 
1.J6BE-01 1.369E-01 1.365E-01 
3.154E-Q I 3- 09x-0 I 3.051 E-01 
1.646E-01 1.627E-01 1.626E-01 
1.671E+00 1.670E+00 1.674E+OO 
9-2778-03 2.127E-04 6.08BE-06 
1.9A9EC00 2 . 0 0 7 E + O C  2.007Et00 

2.062E100 1-976E+00 1.934€+00 
5.7+6E-01 5.774E-01 5.774F-01 
1.486EI 00 1.569EIO 0 1.6 1 I E + O O  
1.6bBE-01 I.659E-01 1.656E-01 
I . 8 2 1 E - 0 1  1.828E-01 1.830E-01 
1.3828-02 1.386E-02 1 r 3 e 8 C - 0 2  
1.7488-01 I . 9 4 s ~ - o  I L . 9 4 4 ~ - 0 1  
6.49dE-02 6-OP6E-9E 59639E-02 
4 .320~-01 4 . 3 6 7 ~ - 0 1  a r ~ 0 2 E - 0 1  
2.50dE-Oe 919895-0a I ,066E-03 
0.0 I .  820E- L 1 2 "  878F-11 
2 .508E+00  2.477E+OO 2.451Et00 

5.185~-01 5 . 1 8 5 ~ - 0 1  5 . 1 8 5 ~ - 0 1  

a. 8 6 5 ~ - 0  L 9. I 7 3 ~ - 0  I 9.439~- -01  
7.569E-01 7-569E-01 7,569E-01 
1.507E+00 1.417EtOC 1.38LE+OO 
7.OZOE-01 7.034E-01 7.034E-01 
2 .  I51E+00 2.239€+00 2.276F+OO 
I -448E-01 1.109E-01 B.5LZE-02 
6.224E-01 6.556E-01 6.807E-01 
8.600E-02 8.28OE-02 8.004E-02 
6.813E-02 7.2028-02 7.5e7E-02 
5.821E-03 5.757E-02 5.755E-03 
5.092E-03 5.156E-01 5.158E-03 
1.569E-04 1.569E-04 L.569E-01 
2.IOOC-04 2.180E-04 2.18OE-04 

1.560E-Oe I.929E-OL I .988E-08 
1.9*5EIOI I -945E+O I 1.9*5EIOL 

a . 7 9 3 ~ - o a  e . c z . ~ - o e  S . ~ ~ S F - O ~  

2.724E-07 2.724E-07 2.724E-07 2 .724E-07  2-724E-07 
9.9-251I - 0 8  9.945E-00 9.945E-08 9.944€--08 9.949E-08 
0.0 0.0 0.0 0.0 0.0 

5 - 2  I OE-09 5.21 OE-09 5.2 I OE-09 5.2 I OE-09 5 - 2 1  CE-09 
1.16IE-03 
3.335E-04 
2.666F-02 
8.262E-06 
I - 3 6 9 s  -0 I 
2.928E - 0 1  
1.626E-01 
1.6!37F+00 
2.496E-06 
2.007E+00 
5. LESE -01 
1.898E+00 
5.774E-01 
1.648EI00 
I -655E-01 
1.831 F-01 
I -395E-02 
1.94.E-01 
4.91 2E. 02 
4.17*€-01 
I.074E-03 
6.053E-1 L 
2.386Ec00 
1 . 0 0 9 E t 0 0  
7.569E-0 1 
I .357E+OO 
7.034E-01 
2.29%€+00 
3.853E-02 
7.2 53E-0 1 
7.392E-02 
8.360E-02 
5.755E -03 
5 1585 -43 
I -569E-04 
2 . 1 8 O E - 0 4  
8.343E-013 

1.476,~-10 1 . 4 7 6 ~ - 1 0  1.4768-10 1.476~-10 I . ~ ~ ~ E - I o  

2 .009 i -a~1 
1*945E+Ol  

1 eL61E-03 1. LClE-03 I -16LE-03 1.16 LE-03 
3.335E-09 3.335E-04 3 - 3 3 5 E - 0 1  3.33EC-Oe 
2.666E-02 2.665E-02 2-66SC-02 2 . E C 9 E - 0 2  
8.473E--05 9.315E-06 1-22C.E-05 2.067E-05 
1.369E-OL 1.349E-01 1.369E-01 1.369E-01 
2.742E-01 2.lObE-01 I m44CE-01 1.275E-01 
I.62F.F-01 I.626E-01 I .626E-01 I . 6 2 C E - 0 1  
1.705EtQO 1.76LE+00 I . 8 3 5 € + 0 0  I.85iE+00 
3.268E-06 6.35bE-06 1.71EE-05 4-804E-05 
2.007E+00 2.007E+00 2.007E+00 2.00iE+OO 
5.185E-0 I 5.185E-0 I 5*184E--01  5.  L 8 CE-0 I 

5. 174E--01 5.774E-01 5.774E-01 5.77175-01 
1.653E+00 1.653EtOO l.C553E+00 1.652Ei00 

1.830E-0 I 1. 82RE-0 1 1 - R l C E - U I  1.8% CE-01 
1 .404E-02 1.426E-02 1.439E-02 1.435E-02 
I.94bE--01 I.944E-01 I -944E-01 I.941E-01 
4.447€--02 4.263E-02 4.262E-02 4.26iE-02 
4.52 LE-0 I 4- 539E-0 1 4.54 OE-0 I 4.54 C E - 0  I 
1.074E-03 1.074E-03 I -074F-03 1-07QE-03 
I.134E-IO 3.251E-10 1.066E-09 3.1BEE-09 
2.304€+00 2.075€+00 1 .?64E+00 L - 6 8 E E + 0 0  
1.091E+01 1.320E+00 1.630E+00 1.707E+00 
7.56 9E-0 I 7 - 5 6  5E -0  1 

1 . 8 9 2 ~ t o o  I.S~ZE+OO I .B~ZEIOU I .~~?E+oo 

1 .655~-01 1.655~-oa 1.655e-01 i . 6 5 5 ~ - 0 1  

7.569C -0 1 7 - 56 9F-0 1 
1 . 3 5 s ~ i o o  1.355~+00 ~ . ~ S S E I O U  I . ~ ~ E E + O O  
r . o 3 4 ~ - - 0 1  7 . 0 3 4 ~ - 0 1  7.0334~-01 7 . 0 3 1 ~ - 0 1  
2 . 3 0 1 E + O I  2.301E+00 2 - 3 0 1 E + O O  2.30 1E+00 
1.028E-02 5.220E-05 4,848E-13 0.0 
7.503E-01 7.486E-01 7.188E-01 6.abCE-01 
6.871E-02 71064E-O? 9.892E-02 1.317E-01 
9.207E-02 1.020E-01 L.036E-01 I.03CE-01 
5.755t-U3 5.755E-03 5-751E-03 5 - 7 5 % - 0 3  
5- 158E-03 5.158E-03 5.15 O F - 0 3  5.15 E - 0 3  
I v 5 6 9 F - 0 4  1.568E-09 1 - 5 6 8 E - 0 4  1.56CE-04 
2.l8OE-04 2. I80E-04 2 - 18 IE-04 2 .183E-09  
8.3378-08 8.376E-08 8.336E-08 !1333€E-08 
2-01 5E-08 2 . 0  16E-08 2 -01 6E-OR 2.0 1 CE-OB 
1 . 9 4 5 E f 0 1  1.945E+01 1.945E+01 L - 1 4 f E t O l  



10+3026'1 
20-3E6O'E 
20-3929-2 
Z0-3100.* 
10-3T96.b 
10-31 22 1 
20-3601.6 

0.0 
20-35 66-E 
IO-31S9V.l 

20-3059.8 
10-30 t0"Z 
IO-3OEI.Z 

0-0 

I 0-3bZlab 
10- 3SZE-5 

0-0 
10-3tL9.i 
f D--35Et.P 
T0-3TEO-L 
10-461 I*L 
10-3b9S-L 
10-3121.8 
Ko-31Eo'a 

0 -0 
20-39Ft.Z 
20-3609.P 
1 D-3821.8 
ZO-3969.9 

0-0 
ID-3EQI-i 
10-3010*2 

20-36L8.i 
€0-39 LL-L 
20-31 0E.E 
20-3809.2 
ZO- 3962.2 
20-26l3O.Z 
20-31 0O.L 
EO-30 IE'2 
zo-3sot-: 

Z0-3986'F 
20-3116.1 
10-31 OE.2 
SO-31L1-1 
ZO-PLLO*t 
20-3;Psv-s 
EO-3lEI.a 
10-1599-1 

io-xe9-I 

I O-3~0e-c 

io-3evr -1 

20-3nbz-z 

1 u-3a es-2 
10-36Ib.Z 
10-3I 20"s 

0-0 
10-31 I*-t 
20-3LtQ*3 
I0-3W 5 1.9 
IO-3tLI.s 

10-3P 1 L'E 

10-3t 96"s 
ao-a/ 88'2 
10-3b62-2 
IO-328C.P 
r0-3s9S-* 
IO-rlSL1.t 
10-3901-t 
10-3969.6 
20-30S9.i 
ID-3vtO-i 
ID-alVL.2 
10-31 SZ.2 
1 O-3Ot6- 1 

0.0 
10-3929'1 
10-3052.1 
dO--36EP.b 
20--38tlD.Q 

a0-39~9'9 

zo-3nsi.v 

-. 



BE 
CU 
SE 
9 0  

S R  
V 

Z R  
NB 
I40 
TC 
RU 
R H  
P O  
4 G  
co 
I N 
S N  
5 0  
TE 

1 
X E  
c s  

L A  
C E  

e4 

P R  
N O  
P M  
S N  
EU 
GO 
T 0  
O Y  
HO 
ER 
TU 
T0TA.L 

TAaLE C.81. ClrSIES OF F I S S I O h  P R C O U C T  ELEMENTS I N  81-ENDEO LMFBP CLAODING WASTE 
4s A FUNCTION O F  DECAY T l X C  (EhSIS = 1.0 HTHM) 

S N + O - O 5 X F O  l.OYF 2 . O Y P  5901P 1 0 . O Y R  3 O . O Y P  100.OYP 30C.019 I.OKY 1 0 . 0 F Y  1 0 O . O K Y  2 5 0 . O K Y  

L.935t-09 1.935E--OS 1.935E-09 
I s t 2 7 E - 3 2  0.0 0.0 
2.151E-04 2.751E-04 2.751E-04 
2 . 1 2 0 E - 0 2  3.555E-Oe 8.438E-09 
7 - 9 0 5 E t O I  2 - 5 1 6 E + O l  2.426E+O1 
1. I5 "E+02 2.6 0 3 E t 0  I 2.928E+0 1 
1.88hE1C02 3.607E+OC 6.980E-02 
3.691Ec02 8.270EIOC 1.592E-01 
4.174E.-15 0.0 0.0 
8.794E-03 8.794E-01 8.791E-03 
6.502€+02 2.8PiE*Oi 1.4L2E102 
6-412EtO2 2 r r J I I E + O i  I.412E+02 
1.542C-04 1.5.2E-04 1.542E-04 
5.184E+00 l . R R Z E + O O  6.833E-01 
~ . R ~ ? E - o I  I .  I ~ ~ E - O I  t . I  OBE-o I 
9 . 7 2 7 ~ - 0 4  5 . 7 9 5 ~ - 0 6  3 .466~. -oe  
3-943F+OO 6.4WE-01 1 - 2 6 l E - 0 1  
2 .401E+OI  1 . 8 3 0 t i 0 1  1.42*E+Ql 
Z.ZBlE+OI 5r857E+OC 3.612C+OO 
9*720E--07  4.233E-0€ 4.233E-08 
0.0 I.249E-17 7.169E-27 
lr26hFJ+02 1-082EEOi  9.462ECQ1 
6 r 1 0 2 E 1 0 1  6.235E+0I 6.093E+OI 
2.349E-01 5.945E-lC 2.141E-14 
~ . I B B E + O ~  1 . 9 6 3 ~ + 0 i  ~ . O ~ S E + O I  
4.84lE+02 1 . 9 9 6 E t 0 2  8-152E+Ol  
2.200E-02 3a122E-12 6.003E-13 

2.375Et00 2.357E+OC 2.339E+00 
1.388E+OI 1 . 2 2 3 E 4 0 1  1.082E+OL 
4 -  275F-02 1.5802E-Oi 5.276E--03 
7-439E-01 2.243E-02 6.769E-04 
9 . 8 5 6 E - l t  0.0 0.0 
3.13CE--Of 3.136E-OC 3.134E-06 
3. I19E-09 6 -  268E-2 1 1 ~ 2 6 0 E - 3 2  
2-52hE-05 3.184E--Ot 7-078E-07 
3 . 4 4 4 E + 0 3  1.3358+01 7.597E+02 

I .  4 2 4 ~ .  to E I .  0 2 8 ~ + 0  5 7.(194~+ o 1 

1.935E-09 1.935E-01 1.9.55Z-09 1 -935E-09 
0.0 0.0 0.0 0.0 
2.750E-08 2.750E--04 2.75OE-00 2.743C-04 
8.43dE-09 8.438E-09 8.438E-09 3.438E-09 
2.258E*O'1 2 - 0 0 5 E t O  1 1.246E+O 1 2.354E+00 
2 . 2 5 9 E t O P  2 - 0 0 5 E t O l  1.246E+Ol 2.354Et00 
8.5735-04 8.5tBE-04 8.5tSE-04 8.508E-04 

0.0 0.0 0.0 0.0 

1.795ECOl 5.766E-01 6.13AE-07 7.640F-28 
L-795E1-01 5.766E-01 6,138E-07 7.640E-28 
1.542E-04 1.542E-04 1.5*2E-0*  1-542E-04 
3.270E -02 2.06 7E-0 9 6 05 8E-OD 4 I 3  EE-0 8 
9.601E-02 7-570E--02  2.927E-02 1 -05ZE-03 
91339E-14 8.583E-14 84583E--34 8.583E--14 
4-612E-07 1.929E-03 1.753E-03 11439C-03 
6 . 7 2 5 E t O C  1.925Et00 1.430E-02 le42ZE-03 
L.640Ec00 4.694E-01 3.147E-03 7-?5SE-- l I  
4.233E-08 41233E-08 4 .221E-08  4-233E-08 
0.0 0.0 0.0 0.0 
7 . l I I E t O l  5.559E+01 3.373E+OI 6-69:E+OO 
5.685€+01 5oQ6SE+01 3.191€+01 6 .330Et00 
2 - I 4  1E - I  4 2 - 1 9  1E-14 2.141E- I 4  2 - 1 4  I E - I  4 
5*568E+OO 6.483E-02 1.66aE-08 I -595E-OG 
5.635E100 6.561E-02 1.20hE-09 0.0 
h * %RlE -1 3 6 -30 1 E-1 3 6.302E- 13 6.30 ZE-13 
3 .573Ei0  1 9.536E +O 0 4.84 I E-02 9.496E-LO 

7.518E+OO 4-166E+00 4.876E-91 1 -332E-03 
2.28T5 -04 1.22 5E-06 3.094E- 15 2.29 1E-15 
1.854E-08 4.620E-I6 0.0 0 .a 
0.0 0.0 0.0 0.0 
3.129E-06 3.120E-06 3.084E-06 2.162E-06 
0.0 0.0 0.0 0.0 
7.726E-08 1.249E--08 9.118E-12 9.676E-23 
2.743Et02 1.660€+02 9.303E4-01 I .085E+01 

2 . 3 6 7 ~ - 0 4  3 . 6 5 8 ~ - 0 &  6 .524~-0 .% 8 . 0 9 7 ~ - 0 4  

8 . 7 9 4 ~ - 0 3  8 . 7 9 4 ~ - 0 3  8 . 7 9 3 ~ - 0 3  a . 7 9 1 ~ - 0 3  

2 .286~+00 2 . 1 9 9 ~ t o o  i . a a 5 ~ + 0 0  ~.IOOE+OO 

1.93 5E- 0 9  
0.0 
2 i 4  i E -  04 
8.L3 E'-99 
2.01EE-02 
2.01 CE-02 

8.14 iE-04  
0.0 

0.0 
0.0 
I .54 LE-04 
1-38  €E- 08 
7.85 E E - - 0 8  
8-58 :E-- 14 
1*252E--03 
1.42CE-03 
2.00fE-14 
1 - 2 3  ?E - 0 8  
0.0 
6 r  6995-02 
6~232F-02  
2.141E-14 

8 %  5 6 7 ~ - 0 4  

8 . 7 e i ~ - 0 3  

I . 5 4 1 ~ - o a  
0.0 
6.30iE- I 3  
0.0 
2.356E- U I 
6.337E-09 
2.29 7E-15 
0.0 
0.0 
2.6PclE-06 
0.0 
000 
4.18eE-Ol 

1.934E-09 1.92SE-09 1.853E-01 1 . 7 4 t t - 0 5  
0.0 0.0 0.0 0.0 
2 . 7 2 e ~ - o 4  2.472~- -oe  9 . 4 6 3 ~ - 0 5  I . ~ L O E - O ~  
8 . 4 3 ~ ~ - 0 9  8 . 4 3 ~ ~ ~ 0 9  8 . 4 3 8 ~ 0 9  8 . 4 3 a ~ - o ~  
I.170E-09 0.0 0.0 0.0 
1.17IE-09 0.0 0.0 0.0 
8.56dE-04 8.530E-04 8 - 1 8  9E-04 7.65 1 E - C 4  
8.1 39E-04 8% I05E-04 7.779E-04 7.268E-04 
0.0 0.0 0.0 0.1 
8.766E--03 8 .513C-03  6.351E-03 3 . 9 " E E - 0 3  
0.0 0.0 0.0 0" 0 

I.5&2F-04 1.54LE-04 1.526E-09 1.502E-04 
3.002E-IO I.4L7E-31 0.0 010 
2.8295-22 0.0 0.0 0.0 
8 1 5 8 3 E - l *  8.583E-14 B.583F-14  e.583E-14 
1.240E-03 I.165E-03 6.292E-04 2.207E-01 
1.413F-03 I.328E-03 7.115E-OI i .516E-0$ 
2-009E-14 2 . O O O E - 1 4  2.008E-14 2 . 0 0 R E - 1 4  
4-233E-08 4 .231E-08  4.2IaE-08 ds I87E-08 
0.0 0.0 0.0 0.0 
1 - 0 4 5 C - - 0 3  1.041E-03 1.0165-03 9.708E-04 
5.994E-09 0.0 0.0 0.0 
2 -14  IE- 14 2.14 1 E-1 4 
1 ~ 5 & 5 ~ - 0 8  1,5n5c--oa 1 . 5 4 5 ~ - u a  1 . 5 4 ~ ~ - 0 8  
0.0 0.0 0.0 0.0 
6.302E-13 6.302E-13 6.302E-13 E.302E-13 
0.3 0.0 0.0 0.0 
1.071 E- 03 4.86 I E-09 4 - 3 6  I E-09 4.36 1 E -09 
1.9975-24 0.0 0.0 0.0 
2.297E-15 2.297E--15 2 r 2 9 7 E - 1 5  2.297E-15 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
1.761E-06 9.732E-09 2.57QE--31 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
1.563E-02 1.41LE-02 1 - 0 5 5 E - 0 2  7.003E-03 

0.0 0.0 0.0 0.0 

2 I 1 4  1 E-> 4 2 .  I 4  1 E-1 4 



S E  71 
s c  90 

Y 70 
ZR Y 3  
N e  011.1 
Z k  5 5  
NI1 9 5  

T C  99 
O U 1 0 6  
R H l O 5  
30107 
AGIIOW 
58125 

T E I F S M  
SNL26 
'56126 
5 i 3 1 2 6 M  
C 9 1 3 4  
cs12s 
(75137 

C E 1 4 4  
P F l d A  
P R  12411 
-H1%7 
S Y 1 5 1  
C U I 5 0  
i'lJ 155 
S1JHT01 

101":. 

9 4 1 3 7 "  

T A E L E  C.82- 

S N t 0 . 0 5 I F P  I . O Y 9  

Y.463E--.> 5 
0 . 0  
0.0 

7 . 7 7 9 E - 0 4  
0.0 
o.0 
6-351E-03 
0.0 
n " 0 
1-526E-04 
0"O 
0 . 0 
0.0 
6 s 242E-0 4 

1-242E-W* 
0 * 17 

o.n 
010 
0 , o  
O I O  
0.0 
0.0  
0 .0  

0 -  0 
010 
1.05SE-07 

e .  1.39~-04 

O . - I ~ ~ E - O S  

1 . a i  68-0 3 

I-9108-05 
0.0 
0. a 
7 r t i 5 1 E - 0 *  
7.26 8f - Q 4  
0.0 
0.0 

0 - 0  

a.0 
I * J V T t ' - 0 $  
0.1) 
L O  
0-0 
z.20 7e-na 
? r O Y U t I - r J S  
z . . z a i ~ - O *  
(1.0 

3..  BE- 03 

4 r  7 0  @ E  -04 
0.0 
0.0 

2.0 
J.O 
0-0 

0.0 

1-003E-03 

o.a 

o-n 

0.a 



21 Q 

9 E  
cu 
SE 
R E  
SP 

Y 
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TaBLE t.83. WATTS OF FISSION P R O D U C T  Ej.EuENT5 IN BLFNOED LYFBP C L A D D I N G  YPSTE 
AS A F W l t T I O N  OF DECAY TIME ( B A S I S  = 1.0 HTHNI 

SH+0.05XFP 1.OYF 2.OYP 5 . O I R  1O.OYR 30.OYP 100.OIR 3 0 C e O Y R  1.0KY 1 O . O V . Y  100.OKY 250.0KY 

2 . 3 2 3 E - 1 2  2.323E - I  2 
2.CI3F-~35 0.0 
6.843F-08 6.84SE-OE 
9.580E--05 I.296E- 10 
1.976E-01 2.995E-OE 
4.C40E -0 I 1.42OE-0 I 
9.55?E- 0 I 1.826E-0 2 
I .742E100 9.958E-02 
L .3r lE-17  0.0 

3.393F-01 1.719E-02 
5.318E+00 2.694E+OC 
9.14.3E-09 9.143E-OS 
8.591E-02 3.119E-02 
I . 5 7 l E - 0 ?  2.002E-04 
2.860E-0€ 1.710E-OE 
1.119E.-02 1.627E-09 
8.026C.-02 5.731E-02 
2. Ch6E-02 5 .0655-01 
3 . 2 O S E - 0 s  1.958E-11 
0.0 1.201 E-2 c 
6.770E-01 5.032E-0 I 
2-512E-01 2.448E-01 
3.937E-03 9.9514-12 
3.766E-01 1 - 3 1 ) Z E - O  1 
3 - 5 1  8f e00 I .  44*E+O C 
5.404E-05 6.168E--I5 
1.5IPOE-01 3.711E-02 
2+785E--0+ 2 r 7 6 4 E - 0 4  
4. I 0 1 E - 0 2  3 - 7 0 6 E - 0 2  
3.694E.. 04 I "  294E--0 E 
6.05QE-03 1.827E- 0 4 

3 . 4 i i E - 0 8  3-475E-OE 
6.287E-I 2 1.263E-2: 
4.929E-OE 6.421E-01 
1.431E+OI 5 .433E+00  

4 . 4 1 0 ~ - 0 6  4 . 4 1 0 ~ - 0 6  

I . I ~ ~ E - - L ~  0.0 

2.323E-12 2.323E -1  2 2.32 3E-12 2 . 3  23L--12 
0.0 0.0 0.0 0.0 
6.848E-08 6.84RF-00 6 . 8 4 7 i - 0 8  6-846E-08 
7.053E-I2 7.053E-12 7.053E-12 7.053E- 12 
2.816E-02 2.621E-02 2.327E-02 1.446E-02 
1.345E-01 1.252E-01 1 . l l l E - 0 1  619058-02 
3.493E-04 1 -020E-07 9.955E-08 9.955E-08 
7.614E-04 4.959E--08 6 r 7 5 L E - 0 8  1 . 1 8 3 E - 0 7  
0.0 0.0 0.0 0.0 

8.398E-03 1.067E-03 3.4ZRE-05 3.649E-11 
1.355€+00 I . 7 2 l E - O I  5.530E-03 5.887E-09 
9.143E-09 9.L43F-09 9m143E-09 4.143E-09 
Im133E-02 5 .42OE-04  3-425E-06 5.596E-10 
1.864E-04 1.616E-04 1.279E-04 4.928E-05 
1 . 0 2 5 C - - l O  1.454E--16 1-23 IE-16  1 - 231 E- 16 

4.455E-02 2.104E-02 6.033E-03 5+939E-05 
3.050E-03 1.379E-03 3 ~ 9 4 5 E - 0 4  2.645E-06 
1 .95 .9- I1  1.95%-11 1.958E--11 1.9BOE-11 
6.897E-30 0.0 0.0 0.0 
3.787E-01 1.786E-01 8 .010E-02  3.733E--02 
2.392E-0'1 2.232E-01 1 - 9 8 9 2 - 0 1  1.253E-01 
3.6905-17 3.b87E-17 3.687E-17 3 . 6 8 7 6 - 1 7  
5.313E-02 3.693F-03 4.300E-05 71898E-13 
5.924E-01 43095E-02 4.768E-04 8.757E-12 
7.085E-25 0.0 0.0 0.0 
2.832E-02 L.ZR2E-02 3.420E-03 1.737E-05 
2.743[1--04 2.bROE-04 2.579E-04 2 . 2 1 1 E - 0 4  
3-386E-02 2.559E-02 1.669E -02 3.098E-03 
4.5478-06 I .971E-07 1.056E-09 2.810E-17 
5 . 5 0 9 8 - 0 6  1.51OE-10 3.763E--18 0.0 
0.0 0.0 0.0 0 . 0  

2.538E-35 0.0 0.0 0.0 
9.9& 1 E - 1  0 I .437E- 11 I -937E--12 1.4 17E--15 
2.912E+00 8.338E-01 4.464E-01 2.496C-01 

4 . 4 i n ~ - o 6  I.IIOE-O~ 4 . 4 1 0 ~ - 0 6  4 . 4 1 0 ~ - 0 6  

2 . 4 8 7 ~ - 0 4  4 . ~ 6 3 ~ - 0 6  ~ . ~ o o E - o ~  2 . 5 6 8 ~ - 0 6  

3 . 4 7 3 ~ - 0 8  3.4157~-08 3 . 4 5 7 ~ - 0 8  3 . 4 1 7 ~ - - 0 ~  

2.323E-12 
0 .O 
6 - 89 1E-0 8 
7.053F 1 2  
2.732E-03 
1 m305E-02 
9 -954E-08 
1 - 4 6  I € - 0 7  
0 .O 
4.4OSE-06 
4 15438-32 

9. I 4  ?'E-09 
3.815E-LO 
1 -771E-06 
1 . 2 3 L E - 1 6  
I -939E-06 
1.91 I E - 0 5  
6.520E-14 
I .958E -1 1 

7 . 2 2 e ~ - 3 0  

0 .O 
7.4018-03 
Zo486E-02 
3.687E-17 
0 -0 
0 .O 
0.0 
1.61 BE-1 3 
L -2858-04 
1.1628-05 
2.98EE-17 
0.0 
0.0 
3 - 2 8 2 8 - 0 8  
0.0 
1.500E-26 
4.82lE-02 

2.32 LE- 1 2  2.327E-12 2.31 3E--12 2 .224E-I  2 
0.0 0.0 0.0 0.0 
6.82CE-08 6.775E-OP 6.155C-08 2.35hE-08 
7.057E--12 7.053E-12 7.053E-12 7.053E-12 
Z . ~ ~ S E - O S  1 . 3 5 8 ~ - 1 2  0.0 0.0 
1.1 17E-04 6.48RE-12 0.0 0.0 
9.95?E-08 9195OF-08 9-91 OE-08 9.514E-08 
1.465E-07 1.469E-07 1.455E-C7 1 .379E-07 
0.0 0.0 0.0 0.0 
4. &O €E-06 4.396E-06 4.269E- 06  3. L 85E-06 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
9.14EE--09 9.142E-09 5.133E-09 9.046E-09 
1.282E--10 2-810E-  12 1.309E-33 0.0 
1 . 3 2 3 - 1 0  4.763E-25 0.0 0.0 
1.23 IF-  I O  1.231 E-16 1.231 E-1 6 I .23 1 E- I  6 
1.571E - 0 6  1.54C.r-06 1. L53E-  06 7 - 7 8  4E-0 7 
1 .90 tE-05 1.899E-05 1.784E-05 9.562E-05 
3 . 0 0 Z E - 1 8  3.005E-18 3.005F-18 3.00SE-18 
1.95PE-11 1.958E-11 1.957E-11 I .950E-11 
0.0 0.0 0.0 0.0 
7.32iE--05 3.492E-07 3.483E-OT 3.390E-07 
2,h4IE--U4 2.314E-11 0.0 0.0 
3.687E-17 3.6R7E-17 3.687E-17 3.687E-17 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
?.761E-05 I.25TE-07 6.6578-11 6.657E-11 
e.e20~--:1 1.514~-26 0.0 0.0 
2. G92E- 1 7  2 -992E- I  7 2.992 E- I 7  2 -992E- 1 7  
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
2 - 9 2  4E- OS 1 .'E7 1E- 08 I .  078E- I 0 2.85 7E-33 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
5-011E-04 2.575E-03 2.423E-05 1.413E-05 

2 .084E-12  
0.0 
4.753E-04 
7.058E-12 
0.0 
0.0 
? . 8 R P F - O 8  
1.288E-07 
0.0 
L.955E - 0 E  
0.0 
0.0 
8.902E-07 
0.0 
0.0 
1-23 L E - l e  
2 .752F-07  
1.381E-06 
3.005E-15 
1.937E-11 
0.0 
9.24 O E  -07  
0.0 
3.687E-17 
0.0 
0.0 
0.0 
0.0 
6.6518-11 
c . 0  
1.992E-17 
0.0 
0.0 
0"" 
c.0 
0.0 
6.166E-06 
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TA.RL.E C . W .  W A ~ T S  aF P R I N C ~ P I L  F I S S I O N  PRODUCT NUCLIDES I N  BLENDED CMFRP CLAODING W A S T E  
A S  A F b N C T I U N  OF DECAY T I M E  ( 8 4 5 1 5  I 1 . 0  L T H Y I  

LO. OKY 100 . O K 1  230 s OK1 

6 . 1 5 4 E - 0 8  2.956E-08 4.1541-04 
0 .0  n15 8.0 
0.0 0.0 0.0 

1.436'5-07 1 . 3 I B E - 0 7  1.286E-07 
0.0  0. 0 0 - 0  
0.0 0.0 0.0 

C I . Y I O E - O ~  9 . 5 1 4 ~ - 0 8  8.889E-08 

0.0 0.0 0.0 
0.0 0.0 0.0 

0.0 0.0 0.0 
1 . 4 5 3 E - 0 6  7 .7 t l4E-07  2-792E-0 7 

3 .0136-06  1.6151-06 3-7OQE-07  

0.0 0.0 0.0 
3.483E-07 3 1 3 9 0 E - 0 7  3 . l b O E - 0 7  
0.0 0.0 0.0 
0.0 0.0 0 . 0  
0.0 0 - 0  0.0 
0 . 0  0.3 0.0 
0.0 0 . 0  010 
0.0 0 . 0  0.0 
0.9 0.0 0.0 
0 .0  0 . 0  0.0 
2.422E-05 l.bl3E-OS E.166E-06  

i.aa3~-05 7.947~-06 2 . 8 1 a ~ - o 6  

,.,....___,__._.,_.. ................................................................................................... .... ~ 
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TAeLE C.85. PHOTONS FRO:.? F I S S I O N  PRODUCTS IN BLENOFD ILMFBP C L A D C I N G  WASTE 
A5 A FUNCTION OF DECAY TIME I B A S I S  = 1.0 MTHM) 

18 GROUP PtioroN RELEASE RATES. PHOTONS/SECONO 
BASlS=QW TDNNE I N I T I A L  HEAVY METAIL: AOV O X  L M F S R :  L I9 -PU/U /U /U  

EMECN 

1 -900E-02 
2.500E-02 
3 . 7 5 E  - 0 7  
5.750E - 02 
8 . 5 0 0 E - 0 2  
I .250E - 0 1  
2.250E-01 
3 .  V5OE-01 
5.750E - 0 1  
8.500E-01 

1.  )SO€+ 00 
2 25 OE + 0 0 
2.750El00 
3.500i100 
5-000E100 
7.000E+00 
1 . 1 0 0 E + O I  

TUIAL 

MEVlSEC 

1.2505*00 

1 0 0 . O I R  

1.443E+11 
2 . 9 5 7 E ) l O  
3.43CEtlO 
2 - 7 0 5 E l l O  
1 - 6 1 5 E l l O  
I - O 3 ? E + I O  
1 - 3 4  I E + l O  
5 -767E (-051 
2 - 4 4 3 E l l l  
9.440Ei013 
3.292E+08 
2 - 4 2 4 E + 0 7  
2.59tE103 
1 -79CE-07 
1-322E-07 
3 .  P37E-08 
2.554E-09 
1.615C-IO 

5.26CE+l1 

300. O V P  1.0KY 10 .  O K 1  

1.389E+09 5r713E+07 5.472eC07 
2.92 7CI-08 2.723E+07 2 - 5 7 2 i < - 3 7  
3.2356+08 5.619E+06 5.368C+06 
2. $8 I E  108 1 . 1 3 7 E +  07 1 0 7 6 E i  07 
1.652E+08 2.472E+07 2.325E+07 
9.114E+07 I.623E+L16 11537E+06 
1.1 S 2E+ OW 2.389E+06 2. I W 4 E + O C  
9.96CF107 5 . 0 2 8 i t 0 7  4.727F107 
2.51 EE t 0 9  1 - 1 1  6E to8 1.049€+08 
1 - 3 6  E t 0 7  5.696E+06 5.263EC06 
3.952E+06 I .358E+O6 I - 2 7 4 E + 0 6  
2.021E+05 5.7B3EIOI 5-432E+01 
2.222E+Ol 1.649E--Oh 315848-07 
1.79 (E-07 1 - 79 tE-07 1.796E-07 
L.322E-07 I -322E-07 1.322E-07 
3.937E-08 3.337E-08 3.937E-08 
2 .55 ' IE -  09 2,554E-09 2- 554E-09 
1.61 S E - L O  1 - 6 1  5E- LO 1.6 15E-10 

5.25lE+O5 2.990E+08 2.822E+08 

1 0  0. O K I  

3.839?+0 7 
1.489E+07 
3.490E+06 
6.428E+C5 
1 m270EtO7 
9.054E+G5 
I.190E+06 
2 - 5 3  1E+ 0 7  
5 .620Et07 
2. a I ~ E + O  6 
6.828€+05 
2.911E+01 
3.584E-07 
I -796E-07 
1.322E-07 
3.937E-08 
2.554E-09 
1 .615E--I 0 

1 - 6 3  OE+O 6' 

2 5 0 . O K V  

2-31 5 i + 0 7  
6.324E106 
1.819Et06 
2.900E+06 
4 - 7 1  L E t O t  
?.969€+05 
4.385E+05 

3.997F+07 
9 - 9 8  E C t 0 5  
2.41 4 E t 0 5  
1.029Et01 
2.584E-07 
1-79  6E-07 
I.3ZPF-07 
3.937E-08 
2.554E-09 
1.615E-I 0 

C198OE+07 

8 . 9 5 0 ~ + ~ 6  

3.470E+L3 9 . 9 5 9 E + l i  6.103E+L2 2.551E112 1.489E+1? 8 . 0 1 7 E l l l  1 . 5 5 7 E . t I  1 I . C O F E C 0 9  9.483EC07 8+902E+07 4.796E+07 1.722E+07 

I 8  GROUP S Y E C J F I C  ENEPGY PECEASE P?TESa MEV/WATT.-SEC 
BASIS=ONF TONPIF I N I T I A I .  HEAVY M E T I L :  ADV O X  ILMTBR: C W - P U / U I U / U  

EMEAN 

1.EOOE-02 
2.500C-02 
3.75QF- 02 

8.500E - 0 2  
I.250€-.01 
2 250E- 0 I 
3 . 7 S O E - 0 1  
5 .  ? S O € - 0 1  

1.250€'-00 
1.750E+00 
2.25QE+00 
2.750€+00 
3.500E+00 
5 . C C G E t O O  
7.0 OOE tOO 
1 . 1 0 0 E t 0 1  

TOTRL 

S . ~ ~ O E - D Z  

a. ~ C ( I E - - O I  

G b H  POW 

5 e Q 2 8 E t 0 5  2.439E+05 I -267E+05 
2.146E+05 9.840€+04 5.365E+04 
2.896E+05 1 . 2 9 6 E t O E  6.881EtO4 
1).339E+05 1.977E+05 1.015F*05 
4.4llE+05 2.051E10E I.O63E+05 
7.714Et05 3rO06EtOf 1.476E+05 
I .067Et06 q . 8 8 8 E t O E  2.494E+05 
1.034EtOt 4.'398E+OC 2.750E+05 
9-913EIOC 4.972E+OC 3.423E+06 
1. 8 0 5 E t O  7 L. 901Et  O t  1 -049E106 
1.272E+06 6.380E+OE 3 .710Et05 
2.774E105 I r  1 8 2 E + O E  5.776E+04 
3.743E+05 I.587E+OE 6.830E+04 
1.335E+OQ 6r280E+02 3.145E+03 

1 -65OE- I 3  1, .124€-13 1.781 E . - I  3 
L.499E-I 4 1.56hE-I 4 1.618E-I 4 
1.490E-1 E 1 .555E-LE 1 -607E-15 

2.01 I E t  0 3  I .  0 2 2 ~ +  02 5. I 3 BE co 2 

3.321E*01 1.913E104 t . 1 3 8 E t 0 9  2-16EE303 
1.554E+04 7.669E103 3.89SC<-03 7.392E+O2 
2.102Et04 1.260E+04 6.810E+03 I.28eEt03 
? . 5 3 9 E * O R  1.412E102 8.257E+03 1 - 5 5 8 E i 0 3  
2 . 7 3 S E 1 0 4  1.447E+04 7.3@2E+03 1.373E+03 
3.287E104 I.642EIOY 7.543E4-03 1.292i+O3 

7-465E104 21884F304 1-150ECO9 2.163E+03 
1.765E+06 1.206E+O6 7.009E+05 1.405E+05 
3 - 6 5 0 f b 0 5  8.879E+04 9.179E103 8.024E+O2 
1 - 1 7 8 L t 0 5  5.002E+04 1.016E+04 4.115Et02 
9.076E+03 2.225? t o 3  5.559€+02 4.251E+01 
5.122E+03 I . I16E+02 3-0978-02 5.835E-03 
3.964Et02 1.265E+01 1 .342E-05  4r938E-13 
6- 529C1Ol 2.097E+00 2.233E-06 4 -628E-13 
1-883E-13 1.9a6E--33 1.968E--t3 3.9688-13 
1.711E-14 1.767~5-14 I.788E-14 1 - 7 8 8 8 - 1 4  
1.7006-15 1.756E-15 1.777E-15 1.7778-15 

5 . 6 9 4 ~ ~ 0 4  2.845~ to *  ~ . 6 1 6 ~ + 0 4  3 . 0 1 e ~ + 0 3  

2 . 0 0  3E t o 1  
7.31 7 E ' i O O  
1.21 CC+OI 
1.42€E+OL 
1.404E101 
1.13SE+Ol 
2.65 SE+O1 
3.73 55 t o 1  
I.44EE+03 
l.l5?E+OI 
0.942E t o 0  
3.537E-01 
4.99 FE-05 
4.93eE- 1 3  
4.628E--13 
1.95 E E - - I 3  
I .78EE-I 4 
1.777E-I 5 

8*570E--01  8.208E-01 5.757E-01 
6.308'-01 6.431E-01 3.723E-01 
2.107E-01 21013E-01 1 -309E-01 
6.537E-01 6.187E-01 3.696E-01 
2 . l O I E + 0 0  1.976El00 1 . 0 1 9 F + O O  
2 1 0 2 ~ ~ - 0 1  I.~PIE-OL I . L ~ Z E . . D I  
5 . 3 1 6 t - 0 1  4.915E- 0 1  2.677E-01 
1.886Ei01 1.771E+OI 9.492€+00 
6.%19E+01 6.030Et01 3.231Et01 
4.542E*0O 4.473Et 00 2*392E+OO 
1.698E+00 l s 5 9 3 E + 0 0  8.535E-01 
1.012E-34 9.506E-05 5.095E-05 
3- 71 O E -  12 8.063E-13 8.063E--3 3 

4.918E-13 9.938E-13 41938E--33 
4.628E-13 4.62RF-13 4.62RF-13 
1.960E-13 1 * 9 6 S E - - l 3  1.968E-13 
I .783E- I4  1 . 7 8 S E - I U  1.7885-14 
1.777E-15 1.777E-IS 1.777E-15 

3-4726-01 
1-50 1E-01 
6.82OE-02 
1.66 7E -0 1 
4-007E-OL 
4-955E-02 
5.866E-02 
1.356E+00 
1.1 4 3 E i O I  
e.e .54~-0  1 
3.01 6'5-0 I 
I.801E - 0 5  

e . o 6 ~ ~ - 1 3  
4 . 9 3 8 ~ ~ 1 3  

I . 9 6 e ~ - 1  z 
4.628E-13 

1.788E-14 
1.777E-I5 

3-4TOE*07 9.955E+OC 6-103E+O6 2.551E106 1.4B9Et06 8.017E+05 1 . 5 5 1 E t 0 5  1 .60EF+03  9-683E+OI  8.902E+OI 4.796E+Ol I .722CIOI 

5.562EtOO 1.596EIOC 1 ~ 7 8 3 E - 0 1  4.088E-03 2.387E-01 1.28SE-01 2.490E-02 2.571E-04 L ~ 5 2 0 E - 0 5  1.427E-05 7.680E--06 2 .760E-06  
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4 0 .  
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4 9 .  
50 .  
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6 3  

66.  
67 
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